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DEPARTMENT OF ADMINISTRATION 

Chapter One: General 
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.0001 

.201 

.202 

.203 

.204 

.205 

.206 

.207 

.208 

.209 

.210 

.211 

.212 

.213 

2 MCAR S 1.214 

2 MCAR S 1.215 
2 MCAR S 1.216 
2 MCAR S 1.217 

2 MCAR S 1.218 
2 MCAR S 1.220 

Severability. 
Scope and purpose. 
Definitions. 
Access to public data. 
Access to private data. 
Access to private data concerning 
data subjects who are minors. 
Access to confidential data. 
Access to summary data. 
Classification of data. 
Authority of the responsible authority. 
Appointment of the responsible authority. 
Appointment power of the responsible 
authority. 
Duties of the responsible authority 
relating to public accountability. 
Duties of the responsible authority 
relating to the administration of 
private and confidential data. 
Duties of the responsible authority 
as they rel'ate to the administration 
of all entity data. 
Administrative appeal. 
General powers of the commissioner. 
Duties of the commissioner relating 
to temporary classification of data. 
Severable provisions. 
Forms. 

Chapter Five: Intergovernmental Information 
Systems Advisory Council 
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.2501 

.2502 

.2503 

.2504 
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.2508 

Purpose and scope. 
Definitions. 
Eligibility. 
Directions for submission of proposals. 
Acknowledgement of receipt. 
Oral presentations. 
Approval or disapproval of applications. 
Disclaimer. 

Chapter Nine-A: Materials Management - Documents 
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.3001 

.3002 
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.3006 

Authority and scope. 
Publications and maps availability. 
How to purchase available materials. 
Other services offered. 
Fees. 
Disclaimer of liability. 
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Chapter Nine-B: Federal Surplus Property 

2 MCAR S 1.3101 Authority and scope. 
2 MCAR S 1.3102 Definitions. 
2 MCAR S 1.3103 Eligibility. 
2 MCAR S 1.3104 Financing and service charge. 
2 MCAR S 1.3105 Terms and conditions on donable property. 
2 MCAR S 1.3106 Fair and equitable distribution. 
2 MCAR S 1.3107 Compliance, utilization, and disposition. 
2 MCAR S 1.3108 Property sales. 
2 MCAR S 1.3109 Consultation with advisory groups 

-- public and private groups. 

Chapter Nine-C: Office of the State Register 

2 MCAR S 1.3201 Scope and purpose. 
'2 MCAR S 1.3202 Availability of the State Register 

publications. 
2 MCAR S 1.3203 Fees. 
2 MCAR S 1.3204 Disclaimer of liability. 
2 MCAR S 1.3205 Errata-listings. 

Chapter Nine-D: State Surplus Property Sales 

2 MCAR S 1.3301 
2 MCAR S 1.3302 

2 MCAR S 1.3303 
2 MCAR S 1.3304 
2 MCAR S 1.3305 
2 MCAR S 1.3306 

Authority and scope. 
General terms and requirements of 
purchase. 
Auction sales. 
Sealed bid sales. 
Negotiated sales. 
Public employee purchase of state 
surplus property. 

Chapter Ten: Central Motor Pool 

2 MCAR S 1.3501 
2 MCAR S 1.3 502 

Scope and purpose. 
Insurance claim procedures. 

Chapter Eleven: Plant Management 
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.4201 

Parking. 
Personal property lost on state property. 
Permits for public rallies in the 
capitol complex. 
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Chapter Twelve: Publications and General 
Services Division 

2 MCAR S 1.4501 
2 MCAR S 1.4502 

2 MCAR S 1.4503 

2 MCAR S 1.4504 
2 MCAR S 1.4505 

Purpose and scope. 
Definition of a "standard line" for 
legal notices. 
Evaluation and certification of line 
rates for legal notices. 
Fees for publication of legal notices. 
Controversy between publisher and 
public official. 

Chapter Thirteen: Real Estate Management 

2 MCAR S 1.5001 
2 MCAR S 1.5101 
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.5204 

.5205 

.5301 

Property acquisition. 
Issuance of permits or easements 
across state lands. 
Permits to search for lost property. 
Terms and conditions. 
Application for permit. 
Granting of permits. 
Disposition of found property. 
Property leasing (where state is lessor). 
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Chapter Fifteen: Telecommunications 

Scope and purpose. 
Definitions. 
Application for sublease. 
Application approval. 
Fees and conditions. 
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Rules Governing Minimum Standards and Administration 
of Minnesota 911 Emergency Telephone Service 
(Minnesota Statutes, sections 403.01 to 403.12) 
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.6108 

.6109 

.6110 

.6111 

.6112 

.6113 

.6114 

2 MCAR S 1.6115 

Purpose of rules. 
Definitions. 
Establishment of county 911 planning 
committee. 
Submission of tentative plans. 
Submission of final plans. 
Certificate of plan approval. 
Resubmission of plans. 
Design standards. 
Operational requirements. 
Variance from design standards. 
Waivers from the requirements of 
Minnesota Statutes, sections 
403.01-403.08. 
System contracts. 
Modification to plan. 
Funding eligibility-payment 
of recurring costs. 
Funding eligibility-payment of 
central office modification costs. 
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Chapter Sixteen: Procurement 

Scope and definitions. 
Method of bidding. 
Bid security. 
Opening of bids. 
Award. 
Tie bids. 
Contract performance. 
Failure to perform. 
Contract cancellation. 
Bidder errors. 
Sheltered workshop. 
Purpose, scope, definitions. 
Eligibility for set-aside program. 
Self-certification of eligibility. 
Establishment of set-aside procurements. 
General terms and conditions. 
State-funded partial indemnification 
of small businesses and small 
businesses owned by economically 
and socially disadvantaged 
persons. 

Authorization. 
Enforcement. 
Definitions. 
Requirement for seals, code compliance, 
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.90301 

.90302 

2 MCAR S 1.90303 

2 MCAR S 1.90305 
2 MCAR S 1.90307 

2 MCAR S 1.90308 
2 MCAR S 1.90309 

2 MCAR S 1.90310 

2 MCAR S 1.90401 
2 MCAR S 1.90402 
2 MCAR S 1.90403 
2 MCAR S 1.90404 
2 MCAR S 1.90450 
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1.90460 
1.90501 
1.90601 
1.90602 
1.90701 
1.90702 

1.90703 
1.90704 
1.90705 
1.90706 

1.90707 

1.90708 

1.90709 
1.90710 
1.90711 

1.90712 

1.90713 

1.90714 
1.90715 

construction compliance certificates, 
or labels. 
Acquisition of labels and seals; 
installer registration. 
Application for seals. 
Denial and repossession of seals. 
Seal or label removal. 
Placement of seals. 
Lost or damaged seals, construction. 
Return of seals. 
Compliance certificate. 
Plans required. 
Application for manufactured home 
accessory structure approval. 
Application for support and 
anchoring systems approval. 
Equipment and systems. 
Non-conforming plans, specifications and 
supporting data. 
Evidence of commissioner's approval. 
Support and anchoring systems approval 
expiration. 
Changes to approved support and 
anchoring systems. 
Inspection "requests. 
Action after requested inspection. 
Other inspections. 
Notice of violations. 
Stabilizing systems for manufactured 
home installation. 
Utility connections. 
Procedure. 
Qualifications for approval. 

Construction alterations. 
Consumer complaint handling and 
remedial actions. 
Purpose. 
Scope. 
Consumer complaints. 
Notification and correction 
requirement. 
Consumer complaint and information 
referral. 
Notification pursuant to 
manufacturer's determination. 
Responsibilities of the commissioner. 
Required manufacturer correction. 
Notification and correction pursuant 
to administrative determination. 
Reimbursement for prior correction 
by owner. 
Manufacturer's plan for notification 
and correction. 
Contents of notice. 
Time for implementation. 
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2 MCAR S 1.90716 Completion of remedial actions 
and report. 

2 MCAR S 1.90717 Correction of certain hazards 
and defects. 

2 MCAR S 1.90718 Manufactured homes in the hands of 
dealers and distributors. 

2 MCAR S 1.907.19 Notices, bulletins, and other 
communications. 

2 MCAR S 1.90720 Supervision of notification and 
correction actions. 

2 MCAR S 1.90801 Reciprocity. 
2 MCAR S 1.90802 Appeals. 
2 MCAR S 1.90803 Hearings and presentation of 

views meetings. 
2 MCAR S 1.90901 Form and remittance. 
2 MCAR S 1.90902 Fees for seals, construction compliance 

certificates, and labels. 
2 MCAR S 1.90903 Appeal fee. 
2 MCAR S 1.90904 Annual registration fees. 
2 MCAR S 1.90905 Other fees. 
2 MCAR S 1.90906 Reservation of rights. 

Chapter Three: State Building Code Division 
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Purpose. 
Definitions. 
Code adoption and amendments. 
Application for appeal. 
State surcharge fees. 
State Building Code information and 
assistance. 
Education and training. 
Building official certification. 
Removal from office and revocation of 
certification. 
Plan review function. 
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.10108 
.10109 
.10111 

2 MCAR S 1.10112 

Minnesota State Building Code 

Title, rules and regulations. 
Purpose and application. 
Definitions. 
Scope. 
Fallout shelters. 
State-owned buildings. 
State plan checking fees. 
Disclaimer clause. 
Appendices. 
Adoption of the Uniform Building Code by 
reference. 
Validity clause. 
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Minnesota Prefabricated Structures and Manufactured 
Buildings Code 

2 MCAR S 1.10301 
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10302 
10303 
10304 
10305 
10306 
.10307 
10308 
,10309 
.10310 
10311 

,10312 
.10313 
.10314 
,10315 
,10316 
.10317 
,10318 
,10319 
.10320 
.10321 
.10322 
.10323 
.10324 
.10325 
.10326 
.10327 

.10328 

.10329 

.10330 

.10331 

.10332 

.10333 

2 MCAR S 1.10334 

2 MCAR S 1.10335 
2 MCAR S 1.1033 6 

Title and Scope. Identification 
and title. 
Purpose. 
Definitions. 
Approval. 
Inspection. 
Certification. 
Reciprocity. 
Modification. 
Testing. 
Inspection. 
On-site inspection by local enforcement 
agency. 
Local zoning. 
Standards and requirements. 
Building permits. 
Certificate of occupancy. 
Changes to approved plans. 
Change of ownership, name or address. 
Change in the code. 
Non-compliance. 
Seals. 
Issuance. 
Reporting. 
Return of seals. 
Revocation. 
Manufacturer's data plate. 
Plan approval procedures. 
Products manufactured in more than one 
location. 
Non-conforming application and plans. 
Evidence of plan approval. 
Required construction details. 
General. 
Requirements for manufacturer. 
Inspection agencies' procedures for 
compliance assurance. 
Approval of inspection and evaluation 
agencies. 
Fees. 
Provisional authority. 
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State Building Code Chapter 55 
Facilities for the Handicapped 
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2 MCAR S 1.15506 
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Where required. 
Building accessibility. 
Sanitation facilities. 
Other facilities. 
Viewing positions in assembly 
occupancies. 
Controls and electrical switches. 
Tactile identification. 
Figures. 

Rules for Display of the Symbol of Accessibility 
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.15530 

.15531 
,15532 
,15533 
.15534 
.15535 
. 15536 
.15537 
.15538 

Title and rules. 
Authorization and purpose 
Scope. 
Enforcement. 
Definitions. 
Display of symbol. 
Appeals. 
Issuance. 
Placement of symbol. 

Design and Evaluation Criteria for Energy Conservation 
in New Buildings, Additions, Remodeled Elements of Buildings 

and Standards for Certain Existing Public Buildings 
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2 MCAR S 1.16006 

Authorization. 
Enforcement. 
Purpose. 
Scope. 
Adoption of ASHRAE Standard 90-75 by 
reference. 
Required procedure for exemption. 

Standards of Performance for Solar Energy Systems 
and Subsystems Applied to Energy Needs of Buildings 

Purpose. 
Enforcement. 
Rules. 
Disclosure statement. 
Definitions. 
Standards for evaluation of solar 
energy systems. 
Standards for evaluation of solar 
subsystems. 
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.16103 
.16104 
.16105 
.16106 

.16107 
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, 16201 
.16202 
,16203 
.16204 
.16205 
.16206 

2 MCAR S 1.16207 
2 MCAR S 1.16208 

Rules for Energy Conservation Standards 
for Existing Residences 

Authority. 
Enforcement. 
Purpose and scope. 
Definitions. 
Minimum energy efficiency standards. 
Procedures for calculating energy 
savings and determining economic 
feasibility. 
General energy savings equations. 
General payback equation. 

Rules for Energy Disclosure Program and for Certification 
of Evaluators for the Energy Disclosure Program 

Authorization. 
Purpose and scope. 
Disclosure program. 
Certification. 
Standards for certification, 
prerequisites. 
Examinations. 
Bond required. 
Certification fees. 
Conflict of interest. 
Non-endorsement. 
Revocation. 
Electrical. 
Plumbing. 
Elevators, dumbwaiters 
manlifts, moving walks 
Definitions. 
Existing installations. 
Inspection, tests and approval. 
Accidents. 
Elevators, dumbwaiters, escalators and 
moving walks. 
Stage and orchestra lifts. 
Manlifts. 
Temporary interior and exterior hoists. 
Mechanical parking garage equipment. 
Standards for wheelchair elevating 
devices. 
Hoistways, hoistway enclosures. 
Machinery and equipment for the devices 
Adoption of "Flood Proofing 
Regulations". 
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16221 
16222 
16223 
16224 

.16225 
16226 
16227 
.16228 
16229 
,16230 
.18601 
.18701 
. 18801 

.18802 

.18803 

.18804 

.18805 

.18806 

.18807 

.18808 

.18809 

.18810 

.18811 

. 18812 

.18813 

.18901 

escalators, 
hoists and lifts. 
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Minnesota Heating, Ventilating, Air Conditioning 
and Refrigeration Code 
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7101 

7102 
7103 
7201 

7202 
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7206 
7207 
7208 
7209 
7301 

7302 
7303 
7304 
7305 
7306 

7307 

7308 

7309 
7310 
7311 
7401 

7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 

7501 
7502 
7503 
7504 
7505 
7506 
7507 
7508 
7509 
7510 
7511 
7512 

Title and scope. Identification and 
title. 
Purpose. 
Scope. 
General regulations. Construction 
and interpretation. 
New buildings. 
Existing buildings. 
Change in use. 
Alternate equipment appurtenances, 
material and methods. 
Tests. 
Submittal and approval of plans. 
Safety hazard. 
Boiler and furnace equipment room size. 
Load calculations -- heating, cooling 
and ventilating. 
Definitions. 
Heat loss calculation. 
Internal heat source credits. 
Cooling loads: general. 
Cooling load calculations; commercial 
and public buildings. 
Design conditions; commercial and 
public buildings. 
Instantaneous heat load: commercial 
and public buildings. 
Cooling loads; residential. 
Cooling load calculations; residential. 
Total cooling load; residential. 
Chimneys -- gas vents -- connectors 
--(smoke pipes). General requirements. 
Definitions. 
Chimneys. 
Gas vents and flues, types and use. 
Outside gas vents and chimneys. 
Condensate drain. 
Vent connectors. 
Special venting arrangements. 
Chimney connectors (smoke pipes) for 
liquid and solid fuels. 
Warm air heating. General. 
Warm air heating systems. 
Definitions. 
Amount of.air circulated. 
Duct design. 
Total resistance determined. 
Maximum allowable velocities. 
Dampers. 
Supply air registers. 
Return air registers. 
Construction of ducts. 
Underground duct construction and 
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SBC 

SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

SBC 

SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

SBC 
SBC 

SBC 
SBC 
SBC 
SBC 
SBC 

SBC 
SBC 
SBC 

7513 
7514 

7515 
7516 
7517 
7518 
7519 
7601 
7602 
7603 
7604 
7605 
7606 
7607 

7608 

7609 
7610 
7611 
7612 
7613 
7614 
7615 
7616 
7617 
7618 
7619 
7620 
7621 
7622 
7623 
7624 
7625 
7626 
7627 
7628 
7629 
7630 
7631 

7632 
7633 

7634 
7635 
7636 
7637 
7638 

7639 
7640 
7641 

installation. 
Size of furnace. 
Gas, oil, electric or stoker fired 
furnaces. 
Furnace foundations. 
Smoke pipes. 
Basic controls. 
Noise elimination. 
Warm air furnace standards. 
Steam'and liquid systems. Scope. 
Definitions. 
Boilers. 
System design. 
Manufacturer's recommendation. 
Material standards. 
Application of materials (accessible 
installation). 
Application of materials (inaccessible 
installations). 
Joints and connections. 
Underground. 
Isolation of major components. 
Pressure relief and safety valve. 
Blow off and drain piping. 
Controlling devices. 
Mixing of radiation. 
Low water cut-offs. 
Piping support. 
Expansion and contraction. 
Clearance of piping. 
Tee connection. 
Reducers. 
Water supply fill connections. 
Boiler foundations. 
Insulation of pipes. 
Hole cutting. 
Drainage. 
Steam systems. Scope. 
Classifications. 
Definitions. 
Boilers. 
Steam supply from high pressure 
boilers. 
Boiler connections. 
Boiler feed pumps, vacuum pumps 
and combinations. 
Stop valves and check valves. 
Strainers and drip pockets. 
Drips. 
Radiator connections. 
Hot water heating, chilled water 
cooling and liquid piping 
systems. Scope. 
Classifications. 
Definitions. 
Boilers. 
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SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

SBC 

SBC 
SBC 

SBC 
SBC 
SBC 

SBC 

SBC 

SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

7642 
7643 
7644 
7645 
7646 
7647 
7648 
7649 
7650 
7651 
7652 
7653 
7654 
7655 
7656 
7657 
7658 
7659 
7660 
7661 
7701 
7702 
7703 
7704 
7705 
7706 

7707 

7708 
7709 

7710 
7711 
7712 

7713 

7714 

7715 
7716 
7717 
7718 
7719 
7720 
7721 
7722 
7723 
7724 
7725 

SBC 7726 

SBC 
SBC 

7727 
7728 

General system design. 
Expansion or compression tanks. 
Residential system design. 
Table No. 1 (Residential). 
Pitch and venting. 
Chilled water piping general. 
Air cushion tank. 
Snow melting. Scope. 
System design. 
Safety. 
Corrosion. 
Tag. 
Thermal stresses. 
Testing. 
Draining and venting. 
Steam systems. 
Joints. 
Freeze protection. 
Expansion tank. 
Thermal shock. 
Ventilation. Definitions. 
General requirements. 
Drawings, specifications, and data. 
Design requirements. 
Occupancy classification. 
General requirements for occupancies 
under (1) and (2) classifications. 
General requirements: places of 
assembly. 
General requirements: 
General requirements: 
booths. 
General requirements: 
General requirements: 
General requirements: 
locker rooms, etc. 
General requirements: 
pools, etc. 
General requirements: 
kitchens. 
Residential ventilation. 
Offices. 
Retail establishments. 
Garages and service stations. 
Penal institutions, etc. 
Hospitals and nursing homes. 
Outside ventilating fresh air intakes. 
Combustion air intakes. 
Air cleaning apparatus. 
Ducts for residential application. 
Ductwork for other than residential 
application. 
Underground duct construction and 
installation. 
Suspended ceiling plenum. 
Insulation of ducts. 

churches, etc. 
motion picture 

schools. 
laboratories, etc. 
wardrobes and 

toilets, 

commercial 
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SBC 
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SBC 
SBC 

SBC 
SBC 
SBC 
SBC 
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SBC 

SBC 
SBC 

SBC 
SBC 
SBC 

SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

7729 
7730 
7731 
7732 
7733 
7734 
7735 
7736 

7801 
7802 
7803 
7804 
7805 
7806 

7806 
7807 

7808 
7809 
7810 

7811 
7812 
7813 
7814 
7815 
7816 
7901 
7902 
7903 
7904 
7905 

SBC 8001 

SBC 
SBC 
SBC 
SBC 
SBC 

SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

8002 
8003 
8004 
8005 
8006 

8007 
8008 
8009 
8010 
8011 
8012 
8013 
8014 
8015 
8016 
8017 
8018 

Separate vent ducts. 
Vent ducts, horizontal run. 
Vent ducts above roof. 
Relief vents. 
Volume dampers and deflectors. 
Outlets and returns. 
Paint spray areas. 
Fire dampers in ducts passing through 
fire separation. 
Refrigeration. General requirements. 
Limitation. 
Refrigerants, unauthorized use. 
Definitions. 
Building occupancy classification. 
Refrigerating system -- classification 
by type. 
Refrigerant classification. 
Requirements for institutional, public 
assembly, residential and commercial 
occupancies. 
Requirements for industrial occupancies. 
Installation requirements. 
Refrigerant piping, valves, fittings and 
related parts. 
Design and"construction of equipment. 
Refrigerant-containing pressure vessels. 
Relief devices in general. 
Relief devices for pressure vessels. 
Field tests. 
Instructions. 
Gas burners. Definitions of gas burners. 
Approval of equipment. 
Installation requirements. General. 
Venting gas burners. 
Tests. Burner operation. Appliance 
performance. 
Gas piping. Approval of materials and 
appliances. 
Gas piping material, connection. 
Flexible gas tubing connections. 
New materials. 
Defective pipe and fittings. 
Construction and installation, 
generally. 
Piping supports. 
Outside exposed piping. 
Drips. 
Pipe threads. 
Bending prohibited. 
Joint compounds. 
Structure protection. 
Piping protection. 
Restricted pipe runs. 
Restrictions on concealed piping. 
Depth of piping outside underground. 
Piping underground outside. 
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SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

8019 
8020 
8021 
8022 
8023 
8024 
8025 
8026 
8027 
8028 
8029 
8030 
8031 
8032 
8033 

Meter location. 
Meter support. 
Meter room ventilation. 
Main gas supply shut-off. 
Gas valves. 
Electrical grounding. 
Gas pressure regulators. 
Size of piping to gas appliances. 
Gas consumption. 
Size of pipe. 
Test of piping. 
Leakage test after gas turn on. 
Purging. 
LP gas installations. 
General safety precautions. 
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SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

SBC 

SBC 
SBC 

SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

SBC 
SBC 
SBC 

SBC 

SBC 
SBC 

SBC 
SBC 

SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 
SBC 

SBC 

8101 
8102 
8103 
8104 
8105 
8106 

8107 

8108 
8201 

8202 
8203 
8204 
8205 
8206 
8207 
8208 

8209 
8210 
8301 

8302 

8303 
8304 

8306 
8401 

8402 
8403 
8404 
8405 
8406 
8407 
8408 
8409 
8410 
8411 
8501 
8502 
8503 
8504 

8505 

Definitions. 
Approvals. 
Fuel oil. 
Tanks. 
Piping, controls, pump and valves. 
Installation of oil burners and oil 
burner equipment. 
Kerosene and oil stoves and portable 
kerosene heaters. 
Inspection and tests. 
Stoker and coal fired 
installations. Standards established. 
Stoker defined. 
Approval of stoker required. 
General installation requirements. 
Calculating heat loss. 
Non-automatic stokers restricted. 
Automatic controls. 
Stoker capacity, setting heights, 
combustion space. 
Electric wiring and equipment. 
Combustion air requirements. 
Electric space heating. Standards 
established. 
Equipment and installation 
requirements. 
Heat loss calculations. 
Electrical energy requirements for 
space heating. 
Other requirements. 
Fireplaces and incinerators. 
Factory built fireplaces. 
Factory built fireplace stoves. 
Masonry fireplaces. 
Chimneys and fireplaces. 
Incinerators. 
Clearance. 
Mounting. 
Draft hood prohibited. 
Vent connector clearance. 
Vent connector material. 
Chimneys. 
Fire control. General regulations. 
Fire control assemblies required. 
Fire dampers not required. 
Construction and installation 
of control assemblies. 
System controls required. 
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17 2 MCAR§ 1.0001 

DEPARTMENT OF ADMINISTRATION 

Chapter 1 General 

§ 1.0001 Severability. If any provision of these rules is held invalid, such in­
validity shall not affect any other provisions of the rules which can be given 
effect without the invalid provision, and to this end, the provisions of these 
rules are declared to be severable. 
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2 MCAR S 1.201 Scope and purpose. These rules relate to and 
. shall apply to the provisions of Minnesota Statutes, sections 

Q\ 15.1611 to 15.1699. 

A. These rules shall apply to those governmental entities as 
defined by Minnesota Statutes, section 15.162, subdivisions 5, 
7, and 8, which collect, create, use, store, and disseminate 
data on individuals as defined in Minnesota Statutes, section 
15.162, subdivision 3. 

1. These rules shall only apply to data on individuals, 
as defined by Minnesota Statutes, section 15.162, subdivision 3, 
which is created, collected, maintained, used or disseminated by 
governmental entities. 

B. Nonprofit social service agencies meeting the 
requirements of Minnesota Statutes, section 15.162, subdivision 
'5 shall include, but are not limited to, agencies providing 
mental health, physical health, counseling and day-activities 
services. 

1. These rules shall only apply in the instance where 
such an agency is required, by the terms of a written contract 
with a state agency, political subdivision, or statewide system 
to collect, create, store, use, or disseminate data on 
individuals. 

2. In the event of such a contract, these rules shall 
only apply to the data on individuals that is actually generated 
by the social service agency because of the contract. 

3. Any data generated by activities of the social service 
agency that are independent of the contractually based 
activities shall not be subject to these rules. 

4. These rules shall not apply to personnel data 
maintained on employees of such social service agencies. 

C. These rules shall not apply to any government data 
collected, created, used, stored, or disseminated which is not 
data on individuals as defined in Minnesota Statutes, section 
15.162, subdivision 3, except these rules shall apply to summary 
data. 

D. Nothing in these rules shall limit the discovery 
procedures available at law to any party in a civil or criminal 
action or administrative proceeding as described in the 
Minnesota Rules of Civil Procedure and the Minnesota Rules of 
Criminal Procedure as adopted by the Minnesota Supreme Court or 
in Minnesota Statutes and rules adopted thereunder. 

E. Nothing in these rules shall restrict or limit the scope 
or operation of any judicial order or rule issued by a state or 
federal court. 
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1. In the event of the issuance of a subpoena duces tecum 
for any private or confidential data or a subpoena requiring any 
agent of an entity to testify concerning any private or 
confidential data, the court's attention shall be called, 
through the proper channels, to those statutory provisions, 
rules, or regulations which restrict the disclosure of such 
information. 

F. Nothing in these rules shall be construed to diminish the 
rights conferred on subjects of data by Minnesota Statutes, 
section 15.165, or any other statute. 

G. The purpose of these rules is to aid governmental 
entities in implementing and administering Minnesota Statutes, 
sections 15.1611 to 15.1699 as those sections relate to data on 
individuals. These rules are intended to guide entities so that 
while protection is given to individual privacy, neither 
necessary openness in government nor the orderly and efficient 
operation of government is curtailed. 

/ 2 MCAR S 1.202 Definitions. All terms shall have the meanings 
^ given them by Minnesota Statutes, section 15.162. Those terms 
> A and additional terms as used in these rules shall have the 
1 meanings as follows: f 

A. Act means Minnesota Statutes, sections 15.1611 to 
15.1699, as amended, officially entitled the "Minnesota 
Government Data Practices Act." 

B. Data means "data on individuals" as defined in Minnesota 
Statutes, section 15.162, subdivision 3 of the act, unless 
stated otherwise. 

1. Data can be maintained in any form, including, but not 
limited to, paper records and files, microfilm, computer medium, 
or other processes. 

2. The duration of the existence of data, including 
whether certain data is temporary rather than permanent, is not 
relevant to compliance with these rules. 

3. All data, in whatever form it is maintained, is "data 
on individuals" if it can in any way identify any particular 
individual. 

4. Code numbers, which are used to represent particular 
individuals, constitute "data on individuals" if a list or index 
of any type is available by which the code number can be cross 
referenced to a name or other unique personal identifier so that 
any individual's identity is revealed. Code numbers, lists of 
code numbers or data associated with code numbers may qualify 
for treatment as summary data, pursuant to 2 MCAR S 1.209. 

a. Code number means the labeling or enumeration of 
data by use of a letter, number, or combination thereof, which 
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is used in place of an individual's name, including but not 
limited to index numbers, dummy numbers, SOUNDEX codes, and -
social security numbers. 

5. Data is "data on individuals" if it identifies an 
individual in itself, or if it can be used in connection with 
other data elements to uniquely identify an individual. Such 
data shall include, but is not limited to, street addresses, job 
titles and so forth where the particular data could only 
describe or identify one individual. 

C. Confidential data, as defined in Minnesota Statutes, 
section 15.162, subdivision 2a of the act, shall only include 
data which is expressly classified as confidential by either a 
state statute, including the provisions of Minnesota Statutes, 
section 15.1642 of the act, or federal law. 

1. Data is confidential only if a state statute or 
federal law provides substantially that: 

a. Certain data shall not be available either to the 
public or to the data subject; or 

b. Certain data shall not be available to anyone for 
any reason except agencies which need the data for agency 
purposes. 

c. Certain data shall be confidential if a state 
statute or federal law provides that the data may be shown to 
the data subject only at the discretion of the person holding 
the data, and if such state statute or federal law provides 
standards which limit the exercise of the discretion of the 
person maintaining the data. 

2. Data is not confidential if: 

a. A state statute or federal law provides that the 
data is confidential, but the context of the statute or federal 
law, in which the term confidential appears, reasonably 
indicates the data is accessible by the data subject, or if the 
data subject is given access to the data only upon the 
discretion of the person holding the data and the state statute 
or federal law does not provide any standards which limit the 
exercise of such discretion. In such cases, the proper 
classification of the data is private. 

3. A state agency rule, an executive order, an 
administrative decision, or a local ordinance shall not classify 
data as "confidential," or use wording to make data inaccessible 
to the data subject unless there is a state statute or federal 
law as the basis for the classification. 

D. Private data, as defined in Minnesota Statutes, section 
15.162, subdivision 5a of the act, shall only include data which 
is expressly classified by either a state statute, including the 
provisions of Minnesota Statutes, section 15.1642 of the act, or 
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federal law. 

1. Data is private if a state statute or federal law 
provides substantially that: 

a. Certain data shall not be available to the public 
but shall be available to the subject of that data; 

b. Certain data shall not be available to anyone, 
except the data subject or his designated representative such as 
an attorney; 

c. Certain data shall be confidential and the person 
the data is about may view the data at reasonable times; or 

d. Certain data shall be confidential and may be shown 
to the data subject at the discretion of the person holding the 
data. Such data shall be private if the state statute or 
federal law does not provide standards which limit the exercise 
of the discretion of the person maintaining the data. 

e. Certain data is confidential, but the context of 
the statute or federal law in which the term confidential 
appears, reasonably indicates the data is accessible by the 
individual who is the subject-of the data. 

2. Data is not private if: 

a. A federal agency rule provides substantially that 
as a part of its plan for implementation of a certain federal 
program, a state agency, statewide system, or political 
subdivision must provide.for the confidentiality of data 
obtained from program subjects. 

3. A state agency rule, an executive order, an 
administrative decision, or a local ordinance shall not classify 
data as "private," or use wording to make data inaccessible to 
the public unless there is a state statute or federal law as the 
basis for the classification. 

E. Public data shall mean "data on individuals," which is 
not classified by state statute, including Minnesota Statutes, 
section 15.1642, or federal law as private or confidential data. 

1. This rule shall not limit the ability of an entity to 
apply for temporary classifications of data pursuant to 
Minnesota Statutes, section 15.1642 of the act. 

F. Designee shall have the meaning given that term by 
Minnesota Statutes, section 15.162, subdivision 10. 

G. Entity means any governmental agency subject to the 
requirements of the act, including state agencies, political 
subdivisions, and statewide systems as those terms are defined 
in Minnesota Statutes, section 15.162 of the act. 
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1. State agency shall include any entity which is given 
power of statewide effect by statute or executive order. 

2. Political subdivision shall include those local 
government entities which are given powers of less than 
statewide effect by statute or executive order. 

3. Statewide systems shall include, but are not limited 
to, record keeping and data administering systems established by 
statute, federal law, administrative decision or agreement, or 
joint powers agreement. 

a. Statewide systems shall include, but are not 
limited to, the Criminal Justice Information System administered 
by the Bureau of Criminal Apprehension, the Statewide Accounting 
System, and the various welfare systems primarily administered 
.by the Department of Public Welfare. 

H. Federal Law means United States Code, rules and 
regulations of federal agencies as published in the Code of 
Federal Regulations, and federal case law, including decisions 
of any court in the federal judicial system. 

I. Individual means any living human being. Individual 
shall not include any fictional entity or business such as a 
corporation, association, partnership, or sole proprietorship 
even in those instances where the name of such an entity or 
business includes the name of a natural person. 

J. Records Management Act means Minnesota Statutes, section 
138.17. 

K. Responsible authority means the individual in each entity 
who is designated or appointed pursuant to Minnesota Statutes, 
section 15.162, subdivision 6 of the act. 

1. In state agencies, the responsible authority shall be 
as follows, unless otherwise provided by state law: 

a. Departments: the commissioner of the department. 

b. Constitutional offices: the constitutional officer. 

c. University of Minnesota: the individual appointed 
by the Board of Regents. 

d. All other state agencies: the chief executive 
officer, or if none, then an individual chosen by the agency's 
governing body. 

2. In political subdivisions, the responsible authority 
shall be as follows, unless otherwise provided by state law: 

a. Counties: each elected official of the county 
shall be the responsible authority for his respective office. 
An individual who is an employee of the county shall be 
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appointed by the county board to be the responsible authority 
for any data administered outside the offices of elected 
officials. 

b. Cities: the city council shall appoint an 
individual who is an employee of the city. 

c. School districts: the school board shall appoint 
an individual who is an employee of the school district. 

d. Nonprofit corporations or nonprofit social service 
agencies: unless a statute or the governmental entity which 
created the corporation or agency appoints an individual, the 
governing body of the corporation or agency shall appoint an 
individual. If no appointment is made, the chief executive 
officer of the nonprofit corporation or agency shall be the 
responsible authority. If the corporation or agency is part of 
a statewide system, the responsible authority for the statewide 
system shall be the responsible authority for the corporation or 
agency as determined by this rule. 

e. All other political subdivisions: the governing 
body shall appoint an individual who is an employee of the 
political subdivision. 

3. In "statewide systems," the responsible authority 
shall be as follows, unless otherwise provided by state law: 

a.. The commissioner of any state department or any 
executive officer designated by statute or executive order as 
responsible for such a system; or 

b. If a state statute or executive order does not 
designate an individual as responsible authority, the 
commissioner of administration shall appoint the responsible 
authority after the entities which participate in the system 
jointly apply for such an appointment in a form provided by the 
commissioner of administration. 

L. Summary data, as defined in Minnesota Statutes, section 
15.162, subdivision 9 of the act, means data which has been 
extracted, manipulated, or summarized from private or 
confidential data, and from which all data elements that could 
link the data to a specific individual have been removed. 

1. Summary data includes, but is not limited to, 
statistical data, case studies, reports of incidents, and 
research reports. 

2. Once it is summarized from private or confidential 
data, summary data remains summary if the responsible authority 
maintains any list of numbers or other data which could uniquely 
identify any individual in the summary data physically separated 
from the summary data and the responsible authority does not 
make such list or other data available to persons who gain 
access to, or possession of the summary data. 
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v/ 2 MCAR S 1.203 Access to public data. The responsible authority 
•A shall comply with the following general rules governing access 

to public data. 

A. The responsible authority shall provide access to public 
data to any person, without regard to the nature of that 
person's interest in the data. 

1. The responsible authority shall establish procedures 
to describe how such access may be gained. The procedures 
established shall be in compliance with Minnesota Statutes, 
section 15.1621 of the act. 

a. In such procedures, the responsible authority may 
limit the time during which access to public data is available 
to the time during which the normal operations of the agency are 
conducted. 

b. In such procedures, the responsible authority shall 
provide for a response to a request for access within a 
reasonable time. 

c. The responsible authority may charge a reasonable 
fee for providing copies of public data. 

d. In determining the amount of the reasonable fee, 
the responsible authority shall be guided by the following: 

(1) The cost of materials, including paper, used to 
provide the copies. 

(2) The cost of the labor required to prepare the 
copies. 

(3) Any schedule of standard copying charges as 
established by the agency in its normal course of operations. 

(4) Any special costs necessary to produce such 
copies from machine based record keeping systems, including but 
not limited to computers and microfilm systems. 

(5) Mailing costs. 

/ 2 MCAR S 1.204 Access to private data. Pursuant to Minnesota 
^V Statutes, sections 15.163 and 15.162, subdivision 5a of the act, 

the responsible authority shall comply with the following rules 
concerning access to private data: 

V 
A. Access to private data shall be available only to the 

following: 

1. Subject of such data, as limited by any applicable 
statute or federal law. 
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2. Individuals within the entity, whose work assignments 
reasonably require access. 

3. Entities and agencies as determined by the responsible 
authority who are authorized by statute, including Minnesota 
Statutes, section 15.163, subdivision 4 of the act, or federal 
law to gain access to that specific data. 

4. Entities or individuals given access by the express 
written direction of the data subject. 

B. The responsible authority shall establish written 
procedures to assure that access is gained only by those parties 
identified in Part A of this rule. 

1. In those procedures, the responsible authority shall 
provide for reasonable measures to assure, in those instances 
where an individual who seeks to gain access to private data 
asserts that he or she is the subject of that data or the 
authorized representative of the data subject, that the 
individual making the assertion is in fact the subject of the 
data or the authorized representative of the data subject. 

2. Examples of such reasonable measures include, but are 
not limited to, the following-; 

a. Requiring the person seeking to gain access to 
appear at the offices of the entity to gain such access or, in 
lieu of a personal appearance, requiring the signature of any 
data subject who is unable to appear at the offices of the 
entity. 

b. Requiring the person to provide reasonable 
identification. 

C. The responsible authority may limit the time that access 
is available to the data subject to the normal working hours of 
the agency. 

D. The responsible authority shall not charge the data 
subject any fee.in those instances where the data subject only 
desires to view private data. 

E. The responsible authority may charge the data subject a 
reasonable fee for providing copies of private data. 

1. In determining the amount of the reasonable fee, the 
responsible authority shall be guided by the criteria set out in 
"2 MCAR S 1.203 concerning access to public data. 

/ 
2 MCAR S 1.205 Access to private data concerning data subjects 
who are minors. Pursuant to Minnesota Statutes, sections 
15.162, subdivisions 4 and 5a, and 15.163 of the act, the 
responsible authority shall comply with the following rules 
concerning access: 
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A. In addition to the particular requirements of this rule, 
access to private data concerning a minor data subject shall be 
subject to the requirements of 2 MCAR S 1.204 concerning access 
to all private data. 

B. Access to private data concerning minors shall be 
available only to the following: 

1. Those parties identified as having access to private 
data under section A of 2 MCAR S 1.204. 

2. Subject to the provisions of Minnesota Statutes, 
section 15.162, subdivision 4, any other applicable statute, and 
the exception set out at 2 MCAR S 1.205, C.l. below, the parents 
of the minor data subject. 

a. For purposes of this rule, the responsible 
authority shall presume the parent has the authority to exercise 
the rights inherent in the act unless the responsible authority 
has been provided with evidence that there is a state law or 
court order governing such matters as divorce, separation, or 
custody, or a legally binding instrument which provides to the 
contrary. 

C. Pursuant to the provisions of Minnesota Statutes, section 
15.162, subdivision 4, the responsible authority shall establish 
procedures to provide access by the parents of a minor data 
subject to private data concerning that minor, subject to the 
following: 

1. The responsible authority may deny parental access to 
private data when the minor, who is the subject of that data, 
requests that the responsible authority deny such access. 

a. The responsible authority shall provide minors from 
whom the entity collects private or confidential data with a 
notification that the minor individual has the right to request 
that parental access to private data be denied. 

b. The responsible authority may require the minor 
data subject to submit a written request that the data be 
withheld. The written request shall set forth the reasons for 
denying parental access and shall be signed by the minor. 

2. Upon receipt of such a request, the responsible 
authority shall determine if honoring the request to deny 
parental access would be in the best interest of the minor data 
subject. 

a. In making the determination, the responsible 
authority shall be guided by at least the following: 

(1) Whether the minor is of sufficient age and 
maturity to be able to explain the reasons for and to understand 
the consequences of the request to deny access. 
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(2) Whether the personal situation of the minor is 
such that denying parental access may protect the minor data 
subject from physical or emotional harm. 

(3) Whether there is ground for believing that the 
minor data subject's reasons for precluding parental access are 
reasonably accurate. 

(4) Whether the data in question is of such a nature 
that disclosure of it to the parent could lead to physical or 
emotional harm to the minor data subject. 

(5) Whether the data concerns medical, dental, or 
other health services provided pursuant to Minnesota Statutes, 
sections 144.34 to 144.347. If so, the data may be released 
only if failure to inform the parent would seriously jeopardize 
the health of the minor. 

3. The responsible authority shall not deny access by 
parents to data that is considered an "education record," as 
that term is defined in Title. 45 Code of Federal Regulations, 
part 99, section 99.3, unless the minor to whom the data 
pertains is enrolled as a full time student in a post-secondary 
educational institution or the student has attained the age 18'.. 
As of the date of the adoption of these rules, the term 
"education records" was defined by Title 45 Code of Federal' 
Regulations, part 99, section 99.3 as follows: "'Education 
Records' (a). Means those records which: (1) Are directly 
related to a student, and (2) are maintained by an educational 
agency or institution or by a party acting for the agency or 
institution. (b) The term does not include: (1) Records of 
instructional, supervisory, and administrative personnel and 
educational personnel ancillary thereto which: (i) Are in the 
sole possession of the maker thereof, and (ii) Are not 
accessible or revealed to any other individual except a 
substitute. For the purpose of this definition, a "substitute" 
means an individual who performs on a temporary basis the duties 
of the individual who made the record, and does not refer to an 
individual who permanently succeeds the maker of the record in 
his or her position. (2) Records of a law enforcement unit of 
an educational agency or institution which are: (i) Maintained 
apart from the records described in paragraph (a) of this 
definition; (ii) Maintained solely for law enforcement purposes, 
and (iii) Not disclosed to individuals other than law 
enforcement officials of the same jurisdiction; Provided. That 
education records maintained by the educational agency or 
institution are not disclosed to the personnel of the law 
enforcement unit. (3) (i) Records relating to an individual who 
is employed by an educational agency or institution which; (A) 
Are made and maintained in the normal course of business: (B) 
Relate exclusively to the individual in that individual's 
capacity as an employee, and (C) Are not available for use for 
any other purpose. (ii) This paragraph does not apply to 
records relating to an individual in attendance at the agency or 
institution who is employed as a result of his or her status as 
a student. (4) Records relating to an eligible student which 
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are: (i) Created or maintained by a physician, psychiatrist, 
psychologist, or other recognized professional or 
'paraprofessional acting in his or her professional or 
paraprofessional capacity, or assisting in that capacity; (ii) 
Created, maintained, or used only in connection with the 
provision of treatment to the student, and (iii) Not disclosed 
to anyone other than individuals providing the treatment; 
Provided. That the records can be personally reviewed by a 
physician or other appropriate professional of the student's 
choice. For the purpose of this definition, "treatment" does 
not include remedial educational activities or activities which 
are part of the program of instruction at the educational agency 
or institution. (5) Records of an educational agency or 
institution which contain only information relating to a person 
after that person was no longer a student at the educational 
agency or institution. An example would be information 
collected by an educational agency or institution pertaining to 
the accomplishments of its alumni." 

4. Without a request from a minor, the responsible 
authority may deny parental access to private data on a minor, 
pursuant to the provisions of Minnesota Statutes, section 
144.335 or any other statute or federal law that allows or 
requires the responsible authority the authority to do so, if 
such state statute or federal-law provides standards which limit 
the exercise of the discretion of the responsible authority. 

2 MCAR S 1.206 Access to confidential data. Pursuant to 
^ Minnesota Statutes, sections 15.163 and 15.162, subdivision 2a, 
[y the responsible authority shall comply with the following rules 

concerning access to confidential data: 

t A. Access to confidential data is available only to the 
following: 

1. Individuals within the entity, whose work assignments 
reasonably require access. 

2. Entities and agencies who are authorized by statute, 
including Minnesota Statutes, section 15.163 of the act, or 
federal law to gain access to that specific data. 

B. The responsible authority shall establish written 
procedures to assure that access may be gained only by those 
parties identified in Part A of this rule. 

1. In the drafting and administration of those 
procedures, the responsible authority shall provide measures by 
which data subjects or their authorized representatives shall be 
informed, upon request, if they are the subjects of confidential 
data. 

a. The responsible authority shall not disclose the 
actual confidential data to the data subjects, but shall inform 
them whether confidential data concerning them is or is not 
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r e t a i n e d . 

b. The responsible authority shall take reasonable 
measures to assure that the person making inquiry is actually 
the individual data subject or the authorized representative of 
the data subject. 

c. Reasonable measures include, but are not limited to: 

(1) Requiring the inquiring person to appear at the 
office of the entity to make his/her request; 

(2) Requiring the inquiring person to provide 
identification; or 

.(3) Requiring the notarized signature of any data 
subject who is unable to appear at the offices of the entity. 

r\ 2 MCAR S 1.207 Access to summary data. Pursuant to Minnesota 
/ Statutes, section 15.163, subdivision 7, the responsible t authority shall comply with the following general rules concerning access to summary data: 

A. Summary data is public-data, unless classified by 
statute, federal law or temporary classification as not public. 
The responsible authority shall comply with 2 MCAR S 1.203, 
concerning access to public data. 

B. The responsible authority shall prepare and implement • 
procedures in his/her agency to assure that access to summary 
data is provided pursuant to Minnesota Statutes, section 15.163, 
subdivision 7 of the act. In the preparation and administration 
of such procedures, the responsible authority shall comply with 
the following: 

1. Preparation of summary data may be requested by any 
person. The request shall be in writing in a form provided by 
the responsible authority. Within ten days of the receipt of 
such a request, the responsible authority shall inform the 
requestor of the estimated costs if any, pursuant to section 2 
of this rule and subject to the provisions of that section 
either: 

a. Provide the summary data requested; or 

b. Provide a written statement to the requestor, 
describing a time schedule for preparing the requested summary 
data, including reasons for any time delays; or 

c. Provide access to the requestor to the private or 
confidential data for the purpose of the requestor's preparation 
of summary data, pursuant to Minnesota Statutes, section 15.163, 
subdivision 7, of the act and subdivision 4 of this section; or 

d. Provide a written statement to the requestor 
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stating reasons why the responsible authority has determined 
that the requestor's access would compromise the private or 
confidential data. 

2. Any costs incurred in the preparation of summary data 
shall be borne by the requesting person. In assessing the costs 
associated with the preparation of summary data, the responsible 
autho ri ty sha11: 

a. Be guided by the provisions of 2 MCAR S 1.203 in 
determining costs. 

b. Provide to the requesting person an estimate of the 
costs associated with the preparation of the summary data. 

c. Prior to preparing or supplying the summary data, 
collect any funds necessary-to reimburse the entity for its 
costs. 

d. Charge no more than reasonable copying costs when 
the summary data being requested requires only copying and no 
other preparation. 

e. Take into account the reasonable value to the 
entity of the summary data prepared and where appropriate reduce 
the costs assessed to the requesting person. 

3. For the purposes of administering Minnesota Statutes, 
section 15.163, subdivision 7, the following terms shall have 
the meanings given them. 

a. "Administrative officer" includes, but is not 
limited to, the entity's research director, statistician, or 
computer center director. 

b. "Person outside" the entity includes the person 
requesting the summary data or any other person designated by 
the person requesting the data. 

4. A non-disclosure agreement, as required by Minnesota 
Statutes, section 15.163, subdivision 7 of the act shall contain 
at least the following: 

a. A general description of the private or 
confidential data which is being used to prepare summary data. 

b. The purpose for which the summary data is being 
prepared. 

c. A statement that the preparer understands he/she 
may be subject to the civil or criminal penalty provisions of 
the act in the event that the private or confidential data is 
disclosed. 

5. Methods of preparing summary data include but are not 
limited to the following: 
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a. Removing from a set of data, a file, or a record 
keeping system all unique personal identifiers so that the data 
that remains fulfills the definition of summary data as defined 
by Minnesota Statutes, section 15.162, subdivision 9 of the act. 

b. Removing from the entity's report of any incident, 
or from any collection of data similar to an incident report, 
all unique personal identifiers so that the resulting report 
fulfills the definition of summary data in Minnesota Statutes, 
section 15.162, subdivision 9 of the act. 

c. For the purpose of this rule, "removing all unique 
personal identifiers" includes but is not limited to: 

records. 
(1) Blacking out personal identifiers on paper 

(2) Tearing off or cutting out the portions of paper 
records that contain the personal identifiers. 

(3) Programming computers in such a way that 
printed, terminal or other forms of output do not contain 
personal identifiers. 

AA 2 MCAR S 1.208 Classification of data. In order to comply with 
f̂ fl the provisions of Minnesota Statutes, sections 15.162, 15.165 
<\f and 15.163 of the act the responsible authority shall: 

A. Review and identify all of the types of data maintained 
by the entity, including data retained as active and inactive. 

B. Determine what types of data maintained by the entity are 
classified as private or confidential, according to the 
definitions of those terms pursuant to Minnesota Statutes, 
section 15.162 of the act and 2 MCAR S 1.202. 

C. Identify either a state statute or provisions of federal 
law supporting any determination that certain data is either 
private or confidential. 

D. Administer all agency data in accordance with the 
determinations made under 2 MCAR S 1.210 B. 

->/ 2 MCAR S 1.209 Authority of the responsible authority. Pursuant 
lHf\ to Minnesota Statutes, sections 15.162 through 15.1642 of the 
**' act, the responsible authority shall have the authority to: ? 

A. Implement the act and these rules in each entity. 

B. Make good faith attempts to resolve all administrative 
controversies arising from the entity's practices of creation, 
collection, use and dissemination of data. 

C. Prescribe changes to the administration of the entity's 
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programs, procedures, and design of forms to bring those 
activities into compliance with the act and with these rules. 

D. Take all administrative actions necessary to comply with 
the general requirements of the act, particularly Minnesota 
Statutes, section 15.165, and these rules. 

E. Where necessary, direct designees to perform the detailed 
requirements of the act and these rules under the general 
supervision of the responsible authority. 

V 2 MCAR S 1.210 Appointment of the responsible authority. 

\) A. Pursuant to Minnesota Statutes, section 15.162, 
subdivision 6 of the act, the governing body of each political 
subdivision and the governing body of each state agency whose 
activities are subject to the direction of a governing body 
shall, within 30 days of the effective date of these rules, if 
it has not done so, appoint a responsible authority. 

1. This rule shall not affect the appointments of 
responsible authorities made previous to the adoption of this 
rule. 

2. The governing body shall confer on the responsible 
authority full administrative authority to carry out the duties 
assigned by the act and by these rules. 

3. Governing bodies may use the forms set forth in the 
appendix to these rules to appoint the responsible authority. 

\7 2 MCAR S 1.211 Appointment power of the responsible authority. 
n Pursuant to Minnesota Statutes, section 15.1621, subdivision 2 

of the act, the responsible authority shall, if he deems it to 
be in the best interest of the administration and enforcement of 

hi' the act, appoint designees who shall be members of the staff of 
^ the entity. In the exercise of this appointment power, the 

responsible authority shall comply with the following: 

A. The appointment order shall be in writing and copies of 
the order constitute public data on individuals, pursuant to 
Minnesota Statutes, section 15.162, subdivision 5, clause (b) of 
the act. 

B. The responsible authority shall instruct any designees in 
the requirement of the act and of these rules. If the 
responsible authority deems it necessary, such instruction shall 
include: 

1. Distribution to designees of written materials 
describing the requirements of the act and of these rules. 

2. Preparation of training programs whose objective is to 
familiarize agency personnel with the requirements of the act 

y 
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and of these rules. 

3. Requiring attendance of designees and other entity 
personnel at training programs held within or outside the entity. 

h\ 2 MCAR S 1.212 Duties of the responsible authority relating to 
JJp-public accountability. Pursuant to Minnesota Statutes, section 
I/'15.163 of the act, the duties of the responsible authority shall 
> include, but not be limited to the following: 

A. For the purposes of public accountability, the 
responsible authority shall, within 60 days of the effective 
date of these rules, or until August 1 of each year when the 
requirements of Part B of this rule are fully complied with, 
place his/her name, job title and business address, and the 
name(s) and job titles of any designees selected by the 
responsible authority on a document. 

1. Such document shall be made available to the public 
and/or posted in a conspicuous place by each entity. 

2. The document shall identify the responsible authority 
or designees as the persons responsible for answering inquiries 
from the public concerning the provisions of the act or of these 
rules. 

B. In the public document to be prepared or updated by 
August 1 of each year as required by Minnesota Statutes, section 
15.163 of the act, the responsible authority shall identify and 
describe by type all records, files, or processes maintained by 
his/her entity, which contain private or confidential data. 

1. In addition to the items to be placed in the public 
document as required by Minnesota Statutes, section 15.163 of 
the act, the responsible authority shall include the following: 

a. The name, title, and address of designees appointed 
by the responsible authority. 

b. Identification of the files or systems for which 
each designee is responsible. 

c. A citation of the state statute or federal law 
which classifies each type of data as private or confidential. 

2. The responsible authority shall draft the descriptions 
of the types of records, files, and processes in easily 
understandable English. Technical or uncommon expressions, 
understandable only by a minority of the general public shall be 
avoided, except where required by the subject matter. 

3. The responsible authority may use the form set forth 
in the appendix to these rules to prepare this public document. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



2 MCAR §1.213 34 

,0 

/ 2 MCAR S 1.213 Duties of the responsible authority relating to 
Q\ the administration of private and confidential data. In order 

to administer the requirements of Minnesota Statutes, section 
15.163, subdivision 4 of the act, the responsible authority 
shall determine for each type of record, file, or process 
identified in 2 MCAR S 1.214 whether the data contained therein 
was collected prior or on or subsequent to August 1, 1975. 

A. For each type of record, file or process containing data 
collected prior to August 1, 1975, the responsible authority 
shall: 

1. Review the federal, state or local legal enabling 
authority which mandated or necessitated the collection of the 
private or confidential data. 

2. Based on that review, determine the lawful purpose for 
the collection of the data at the time it was originally 
collected. 

3. Direct the staff of the entity that private or 
confidential data collected prior to August 1, 1975, shall not 
be used, stored, or disseminated for any purpose, unless that 
purpose was authorized by the enabling authority which was in 
effect at the time the data was originally collected. 

B. For each type of record, file, or process containing 
private or confidential data collected on or subsequent to 
August 1, 1975, the responsible authority shall: 

1. Review the legal enabling authority which mandates or 
necessitates the collection of the data. 

2. Identify the purposes for the collection of and the 
intended uses of all private or confidential data that have been 
communicated to data subjects or should have been communicated 
to data subjects at the time of data collection, pursuant to 
Minnesota Statutes, section 15.165, subdivision 2 of the act. 

C. Using the purposes and uses identified in Parts A and B 
of this rule, the responsible authority shall: 

1. Prepare lists which identify the uses of and purposes 
for the collection of private or confidential data for each type 
of record, file or process identified in 2 MCAR S 1.214. 

a. Each list shall identify all persons, agencies, or 
entities authorized by state or federal law to receive any data 
disseminated from the particular record, file or process. 

2. Pursuant to Minnesota Statutes, section 15.165, 
subdivision 2 of the act, either: 

a. Attach each list identifying purposes, uses and 
recipients of data to all agency forms which collect the private 
or confidential data that will be retained in each record, file 
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or p roces s ; or 

b. Communicate, in any reasonable fashion, the 
contents of each list to data subjects at the time particular 
data that will be retained in each record, file, or process is 
collected from them. For purposes of this section, "reasonable 
fashion" shall include, but not be limited to: 

(1) Oral communications made to data subjects. 

(2) Providing data subjects with brochures that 
describe the entity's purposes for the collection of and the 
uses to be made of private and confidential data. 

D. In administering the entity1s private or confidential 
data consistent with the provisions of these rules, the 
responsible authority shall: 

1. Educate entity personnel as to authorized purposes and 
uses. 

2. Prepare administrative procedures that will acquaint 
entity personnel with authorized purposes and uses. 

3. Distribute policy directives requiring compliance with 
the entity's determination of authorized purposes and uses. 

E. The responsible authority shall authorize a new purpose 
for the collection of private or confidential data or a new use 
for private or confidential data under any one of the following 
conditions: 

1. If subsequent passage of federal or state legislation 
requires initiation of a new or different purpose or use 
pursuant to Minnesota Statutes, section 15.163, subdivision 4, 
clause (b), of the act, or 

2. The responsible authority, prior to initiation of the 
new or different purpose or use, complies with the provisions of 
either Minnesota Statutes, section 15.163, subdivision 4, clause 
(a), subdivision 4, clause (c) or subdivision 4, clause (d) of 
the act. 

a. For the purposes of administration of Minnesota 
Statutes, section 15.163, subdivision 4, clause (a) or 
subdivision 4, clause (c), the responsible authority shall file 
a statement in a form prescribed by the commissioner. 

b. For the purposes of Minnesota Statutes, section 
15.163, subdivision 4, clause (d) the following term shall have 
the meaning given it: 

(1) "Informed consent" means the data subject 
possesses and exercises sufficient mental capacity to make a 
decision which reflects an appreciation of the consequences of 
allowing the entity to initiate a new purpose or use of the data 
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in ques t ion . 

c. For the purposes of the administration of Minnesota 
Statutes, section 15.163, subdivision 4, clause (d), the 
responsible authority shall comply with the following: 

(1) The responsible authority shall not take any 
action to coerce any data subject to give an "informed 
consent." The responsible authority shall explain the necessity 
for or consequences of the new or different purpose or use. 

(2) All informed consents shall be given in 
writing. Prior to any signature being affixed to it by the data 
subject, such writing shall identify the consequences of the 
giving of informed consent. 

(3) If the responsible authority makes reasonable 
efforts to obtain the informed consent of a data subject and if 
those efforts are not acknowledged in any way, the responsible 
authority shall interpret the silence of the data subject as the 
giving of an implied consent to the new or different purpose or 
use of the data. 

(a) For purposes of this section, "reasonable 
efforts" shall include: 

(i) Depositing in the United States mail, 
postage pre-paid and directed to the last known address of the 
data subject, at least two communications requesting informed 
consent. 

(ii) Waiting for a period of not less than 60 
days for a response to the second request. 

(4) The data subject may give informed consent to 
less than all of the data elements in any list of data elements 
presented by a responsible authority, thereby giving only 
partial consent. 

(a) Only those elements that the data subject has 
expressly consented to shall become part of the new or different 
purpose or use. 

D. If the responsible authority seeks an individual's 
informed consent to the release of private data to an insurer or 
the authorized representative of an insurer, the responsible 
authority shall comply with the provisions of Minnesota 
Statutes, section 15.163, subdivision 4, clause (d), (1) through 
(7). 

>* 2 MCAR S 1.214 Duties of the responsible authority as they 
ry relate to the administration of all entity data. Pursuant to 

Minnesota Statutes, section 15.163, subdivision 3 of the act, 
the responsible authority shall, within 18 months of the 
effective date of these rules, formulate a plan that will y 
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provide for the review and analysis of the data administration 
practices of the entity. 

A. In the formulation of this plan, the responsible 
authority shall at least provide for the preparation of a list 
of or index to all data or types of data currently collected, 
stored, used, or disseminated by the entity. 

1. The list or index developed shall include the 
identification of the state statute(s), federal law(s), or local 
ordinance(s) that authorize(s) the programs or functions for 
which data or types of data are collected, or which authorize(s) 
the actual collection, storage, use or dissemination of data or 
types of data. 

a. The plan shall further provide for the list or 
index to be updated when new or different data collection,' 
storage, use or dissemination is authorized. 

b. This list or index shall be available to members of 
the general public, upon request. 

B. The responsible authority shall use this plan and.the 
list or index developed to aid in the determination of whether 
collection and storage of data and use and dissemination of 
private or confidential data is necessary. 

1. For purposes of this section, data is necessary if: 

a. The particular data is both: 

(1) Required to carry out programs and functions 
that are expressly or impliedly authorized by a provision of 
state statute, federal law or a local ordinance; and 

(2) Periodically examined, updated, modified or 
referred to by the entity; or 

b. The entity would be unable to fulfill its duties 
without undue or increased burden or expense, if the particular 
data were not collected, stored, used or disseminated; or 

c. Retention of the particular data is required in the 
event that a legal action is brought against or by the entity; 
or 

d. Retention of the particular data is essential to 
comply with a state or federal requirement that data be retained 
for a specified period for the purposes of auditing, records 
retention, historical interest, and other similar purposes. 

C. For any data determined to be not necessary pursuant to 
Part B of this rule, the responsible authority shall provide for 
the following activities in the entity's plan. 

1. Taking all actions, including modification of the 
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entity's data collection forms and data collection procedures, 
to assure that all unnecessary data is no longer collected and 
stored and all private and confidential data determined to be 
not necessary is no longer used and disseminated. Private data 
shall continue to be disseminated upon request by the data 
subject. 

2. Disposing of data determined to be not necessary 
pursuant to the procedures of the Records Management Act. 

a. Inquiries concerning procedures for disposition of 
data may be directed to the Records Management Division, 
Department of Administration, St. Paul, Minnesota, 55155. 

D. In the formulation of the plan described in section A of 
this rule, the responsible authority shall provide for the 
establishment of administrative mechanisms and procedures that 
comply with Minnesota Statutes, section 15.163, subdivision 5 of 
the act. For purposes of this section, 

1. "Accurate" means that the data in question is 
reasonably correct and free from error. 

2. "Complete" means that the data in question reasonably 
reflects the history of an individual's transactions with the 
particular entity. Omissions in an individual's history that 
place the individual in a false light shall not be permitted. 

3. "Current" means that the data in question must be 
logically related to the entity's required and actual use of the 
data in its day-to-day operations. 

2 MCAR S 1.215 Administrative appeal. Pursuant to Minnesota 
v* Statutes, section 15.165, subdivision 4 of the act, an 

JQVV individual may appeal an adverse determination of a responsible 
/ y authority to the commissioner of administration. 

? A. The appeal shall follow the procedures established in 
Minnesota Statutes, chapter 15, as amended, and the rules of the 
Office of Administrative Hearings relating to contested case 
proceedings. 

B. Notice of an appeal must be submitted to the commissioner 
within a reasonable time of the determination made by the 
responsible authority pursuant to Minnesota Statutes, section 
15.165, subdivision 4 of the act. For purposes of this section, 
"reasonable time" shall mean 180 days unless the responsible 
authority has provided the individual with a written statement 
which informs the individual of the right to appeal the 
determination to the commisssoner. In the event this statement 
is provided, "reasonable time" for purposes of this section 
shall mean 60 days. 

1. The notice shall be in writing and addressed to the 
Commissioner of Administration, State of Minnesota, 50 Sherburne 
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Avenue, St. Paul, Minnesota 55155. 

2. The notice shall contain the following information: 

a. The name, address, and phone number, if any, of the 
appealing party. 

b. The name of the responsible authority and the 
entity which he or she represents. 

c. A description of the nature of the dispute, 
including a description of the data. 

d. A description of the desired result of the appeal. 

3. Upon written request of the data subject stating 
reasons, the appeal may be processed under the name of a 
pseudonym. 

C. The hearing examiner, at any stage of the proceedings, 
after all parties have had an opportunity to present their 
views, may recommend dismissal of any sham, capricious, or 
frivolous case, or any case not within the jurisdiction of the 
Department of Administration. 

D. The Department of Administration shall be reimbursed for 
all costs associated with the contested case proceeding by the 
entity whose responsible authority has been the impetus for the 
individual's appeal to the commissioner. 

1. The commissioner shall establish appropriate 
accounting procedures to provide to the entity an itemized 
invoice. 

/,{\ 2 MCAR S 1.216 General powers of the commissioner. Pursuant to 
r^ Minnesota Statutes, section 15.163, subdivision 2 of the act and 

to assist in the general implementation and enforcement of the 
act, the commisssoner shall have the following powers: 

A. If the commissioner determines that certain information 
is relevant to monitoring any entity's data collection and 
handling practices, policies and procedures, the commissioner 
shall require the responsible authority of such entity to submit 
the information. 

B. Any inquiries concerning the act or these rules and any 
information submissions required to be made by section A of this 
rule shall be directed to the Data Privacy Division, Department 
of Administration, State of Minnesota, 50 Sherburne Avenue, St. 
Paul, Minnesota 55155. 

C. The data privacy division shall respond promptly to all 
inquiries within personnel and budgetary limitations. 

/ 
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»/ 2 MCAR S 1.217 Duties of the commissioner relating to temporary 
& classification of data. Pursuant to Minnesota Statutes, section 
s 15.1642, the commissioner and responsible authorities shall 
.H comply with the following: 

o A. The responsible authority, pursuant to Minnesota 
Statutes, section 15.162, subdivision 6 of the act, shall 
prepare any application for temporary classification in writing 
in a form provided by the commissioner. Copies of the form are 
available from the data privacy division. 

B. For the purposes of the administration of Minnesota 
Statutes, section 15.1642 of the act, the following terms have 
the meanings given to them: 

1. "Days" means calendar, not working days. 

2. "Upon filing" means upon receipt of either an original 
or amended application by the commissioner. 

3. "Date of disapproval" means the date the responsible 
authority actually receives the disapproval notification from 
the commissioner. 

4. "Within 25 days of submission to the attorney general" 
means within 25 days of the date that the Attorney General's 
Office in the Department of Administration actually receives the 
record from the commissioner. 

C. Applications for temporary classification of data shall 
be submitted to the Data Privacy Division, Department of 
Administration, State of Minnesota, St. Paul, Minnesota 55155. 

D. If the data privacy division requires the responsible 
authority to submit additional information in support of the 
application, that application is deemed to have been filed on 
the date the additional material is received by the data privacy 
division. The commissioner shall return any application to the 
applicant if the additional information requested is not 
received within 30 days. 

< 2 MCAR S 1.218 Severable provisions. If any provisions of these 
^\_ rules are found invalid for any reason, the remaining provisions 
•v \) shall remain valid. 
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V ADVISORY FORM A 

RESOLUTION APPOINTING A COUNTY RESPONSIBLE AUTHORITY V 
State of Minnesota 

County of (name of county) 

WHEREAS, Minnesota Statutes, Section 15.162, Sub­
division 6, requires that (name of county) 
County appoint one person as the Responsible Authority 
to administer the requirements for collection, storage, 
use and dissemination of data on individuals within 
the county and, 

WHEREAS, the (name of county) County Board 
of Commissioners shares the concern expressed by the 
legislature on the responsible use of all County data 
and wishes to satisfy this concern by immediately appoint­
ing an administratively and technically qualified 
Responsible Authority as required under the statute. 

BE IT RESOLVED, the County Board of Commissioners 
appoints (name of individual) as the Responsible 
Authority for the purpose of meeting all requirements 
of Minnesota Statutes, Sections 15.162 through 15.169, 
as amended, and with rules as lawfully promulgated by the 
Commissioner of Administration as published in the State 
Register on (insert appropriate date) 

ADOPTED BY (name of county) COUNTY COMMISSIONERS 
0 N (date) 

ATTESTED TO: (signature .of appropriate official) 

(title of appropriate official) 
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ADVISORY FORM B 

& RESOLUTION APPOINTING A CITY RESPONSIBLE AUTHORITY 

V State of Minnesota 

City of (insert name of city) 

Resolution Title: Appointment of Responsible Authority 

WHEREAS, Minnesota Statutes, Section 15.162, Sub­
division 6, as amended, requires that the City of 

(insert name of city) appoint one person as the 
Responsible Authority to administer the requirements 
for collection, storage, use and dissemination of data 
on individuals, within the City and, 

WHEREAS, the (insert name of city) City Council 
shares concern expressed by the legislature on the re­
sponsible use of all City data and wishes to satisfy 
this concern by immediately appointing an administratively 
qualified Responsible Authority as required under the 
statute. 

BE IT RESOLVED, the City Council of (insert name of city) 
appoints (name of individual appointed) as the Re­
sponsible Authority for the purposes of meeting all require­
ments of Minnesota Statutes, Section 15.162 through 15.169, 
as amended, and with rules as lawfully promulgated by the 
Commissioner of Administration as published in the State 
Register on (insert appropriate date) 

ADOPTED BY (insert name of city) CITY COUNCIL ON 
(date) . 

ATTESTED TO BY THE: 

(Signature of Mayor) on (date) 

(Signature of City Clerk) (date) 
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v' ADVISORY FORM C 

' 0 RESOLUTION APPOINTING A SCHOOL DISTRICT RESPONSIBLE AUTHORITY 
1T 

State of Minnesota 

(name of district) School District 

School District Number 

Pursuant to the provisions of Minnesota Statutes, 
Section 15.162, Subdivision 6, as amended, (Insert 
name of individual) is hereby appointed Responsible 
Authority for the (insert name of district) School 
District Number . 

(insert name of individual appointed) is 
hereby authorized to take all actions necessary to assure 
that all programs, administrative procedures and forms 
used within School District (insert number) are 
administered in compliance with the provisions of 
Minnesota Statutes, Sections 15.162 through 15.169, as 
amended, and with rules as lawfully promulgated by the 
Commissioner of Administration as published in the State 
Register on (insert appropriate date 
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ADVISORY FORM D 

/^P\ RESOLUTION APPOINTING A RESPONSIBLE AUTHORITY FOR STATE 
'gP OR LOCAL BOARDS OR COMMISSIONS 

State of Minnesota 

(insert name of board or commission) 

Under the provisions of Minnesota Statutes, Section 
15.162, Subdivision 6, as amended, (name of individual 
is hereby appointed Responsible Authority for (Insert 
name of board or commission) 

(insert name of individual appointed is here­
by authorized to take all actions necessary to assure 
that all programs, administrative procedures and forms 
used by the (insert name of board or commission are 
administered in compliance with the provisions of Minnesota 
Statutes, Sections 15.162 through 15.169, as amended, and 
with rules as lawfully promulgated by the Commissioner 
of Administration and published in the State Register 
on (insert date 
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ADVISORY FORM E 
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Chapter 5 Intergovernmental Information Systems Advisory Council 

§ 1.2501 Purpose and scope. Pursuant to Minn. Stat. § § 16.90 and 16.911, 
these rules govern the application, solicitation, review, analysis, and final 
disposition of grant proposals received by the Intergovernmental Information 
Systems Advisory Council for possible funding of projects or programs under 
the auspices of the Commissioner of Administration relating to data pro­
cessing and systems analysis proposals. 

§ 1.2502 Definitions. For the purposes of 2 MCAR § § 1.2501-1.2508, the 
following terms have the meanings given: 

A. "Commissioner" means Commissioner of Administration. 

B. "IISAC" or "Council" means the Intergovernmental Information Sys­
tems Advisory Council. 

C. "Executive Director" or "Director" means the Executive Director of 
IISAC. 

§ 1.2503 Eligibility. All Minnesota governmental entities and/or organiza­
tions composed of groups of such entities are eligible to submit applications 
for project grants to IISAC. Information as to the availability of funding and 
conditions of funding may be obtained from the Executive Director, Inter­
governmental Information Systems Advisory Council, 300 Hanover Building, 
480 Cedar Street, St. Paul, Minnesota 55101. 

§ 1.2504 Directions for submission of proposals. 

A. Applications shall be submitted in writing to the Executive Director, 
Intergovernmental Information Systems Advisory Council, 300 Hanover 
Building, 480 Cedar Street, St. Paul, Minnesota 55101, in accordance with 
the following procedures. 

1. All proposals shall be typed on letter sized paper (8V4 x 11). 

2. Pages shall be numbered for ease of reference. 

3. Twenty-five copies of each proposal shall be submitted with the ap­
plication. 

4. The proposals shall follow the proposal format as described in para­
graph B. of this rule. 

5. All proposals shall identify the name, title, address, and telephone 
number of the person who will represent the eligible agency on matters re­
garding the proposal content. 

6. No standard forms are required. 
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7. The Commissioner or Executive Director may require other informa­
tion relevant to processing an application. 

B. Proposal format: 

1. a cover sheet stating: 

a. title of the proposal; 

b. the agency submitting the proposal; 

c. names, address, and telephone number of agency and project 
director. 

2. a narrative section describing the overall background of the organi­
zation, its mission, goals, objectives, whom it services, and its relationship to 
state agencies and political subdivisions; 

3. a section containing a clear, concise explanation of the purpose of 
the proposal; 

4. a section containing a narrative which details and expands on the 
purpose of the proposal; 

5. a section itemizing tasks to be performed and deliverable products 
resulting from the proposal; 

6. a budget section itemizing expenses and showing matching contribu­
tions if applicable; 

7. a section containing a time schedule relating to the tasks to be ac­
complished and deliverable products; 

8. a section containing pertinent enclosures and endorsements relating 
to support of the application. 

§ 1.2505 Acknowledgement of receipt. All applicants shall be notified of 
formal receipt of applications. Such notification shall include: 

1. date of distribution to Council members; 

2. date of Council meeting at which the application will be reviewed; 

3. notification of completeness of application or requests for addition­
al information. 

§ 1.2506 Oral presentations. Oral presentations or testimony may be re­
quested by the Council to clarify or further explain portions of the proposal. 
Such presentations or testimony shall be requested in writing by the Direc­
tor. 
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§ 1.2507 Approval or disapproval of applications. 

A. Council approval or disapproval of recommendations for funding shall 
be made by a majority vote of those members present at a regular meeting of 
the Council. The recommendations shall be based on a consideration of the 
following factors: 

1. available funding; 

2. potential technological advancements; 

3. cost-benefit relationship; 

4. transferability of anticipated technological advancements to other 
potential users; 

5. applicant's experience and expertise in the field of data processing 
and system analysis; 

6. applicant's financial need. 

B. Recommendations shall be forwarded to the Commissioner for his or 
her approval. The Commissioner's approval shall be contingent upon his or 
her consideration of the above factors and the determination that the pro­
posal is consistent with state information systems priorities. The Commission­
er shall notify the Council which shall in tum notify all applicants as to 
action taken on applications. • 

§ 1.2508 Disclaimer. The submission of a proposal or application to the 
Intergovernmental Information Systems Advisory Council does not commit 
the Council to fund the proposal or to pay for any cost incurred by the ap­
plicant in the development or presentation of the proposal. 
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Chapter 9A Materials Management—Documents 

§ 1.3001 Authority and scope. These rules are promulgated pursuant to 
Minn. Stat. § § 16.02, subds. 17 and 24; 16.026; 16.80; and 16.811, to in­
form the general public of the availability of publications, maps and other 
services from the Documents Section, Materials Management Division, De­
partment of Administration. All references to "Commissioner" refer to the 
Commissioner of Administration. All references to "Documents Section" 
refer to the Documents Section, Department of Administration, 140 Centen­
nial Bldg., 658 Cedar St., St. Paul, Minnesota 55155. 

§ 1.3002 Publications and maps availability. 

A. Authorization of publications. All publications and maps authorized by 
the commissioner shall be made available to the general public for fees set 
pursuant to 2 MCAR § 1.3005. 

1. Information about publications or maps currently available may be 
obtained by writing the Documents Section at the above-noted address or by 
calling the Documents Section and requesting a catalog or map index. 

B. Catalogs of publications and maps. The Documents Section shall pub­
lish a catalog of Minnesota State publications and indices of maps at intervals 
deemed necessary by the Commissioner, to keep the public reasonably in­
formed of all materials currently available from the Documents Section. 

1. Catalogs shall list current publications, their prices and code num­
bers including but not limited to the following publications: statutes, direc­
tories, conservation books, miscellaneous reports, teaching guides, and 
adopted rules of state agencies. 

2. Indices for lake and fire plan maps list the name and code number of 
the lake, township and range for fire plan maps, and the prices for each. 

3. Catalogs and indices are available from the Documents Section. 
There shall be no charge for catalogs and indices. 

§ 1.3003 How to purchase available materials. 

A. Over-the-counter sales. Any person may purchase any publication or 
map offered for sale from the section by paying the prescribed fee, plus sales 
tax, at the office of the Documents Section at the above-noted address during 
regular business hours. 

B. Mail order instructions. Mail orders shall be sent to Documents Section, 
Room 140 Centennial Bldg., 658 Cedar St., St. Paul, Minnesota 55155. No 
forms are required. 

1. Mail orders shall include a check or money order for the exact 
amount of purchase, including sales tax where applicable. If tax exemption is 
claimed, the tax exempt number shall be given. 
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2. Mail orders shall include the full title of the publication and code 
number, if possible. 

3. Mail orders for lake maps shall include name of the lake and, where 
known, the code number. If the code number is unknown, the county, town­
ship, range and other specific information that will aid in locating the exact 
area shall be provided. All orders for fire plan maps shall be placed by listing 
township and range numbers of the area. A free index containing information 
including township and range numbers may be obtained from the Documents 
Section at the address contained in paragraph B. above. 

4. Mail orders shall include the full name and address, including the zip 
code, of the person to whom the order is to be sent. 

C. Customer deposit. Payment received for publications or maps that are 
temporarily out of stock or in short supply shall be held in "Customer De­
posit." The customer shall be notified of the customer deposit number, and 
the item(s) will be shipped when available. The customer may request a re­
fund of the amount held for each customer in the customer deposit on re­
ceipt of the notification. Requests for refund or inquiries regarding customer 
deposits shall be made to the Documents Section at the address contained in 
paragraph B. above. 

Unused money in customer deposit shall be refunded at the end of each quar­
ter of the fiscal year unless the customer requests it to be held for future use. 

§ 1.3004 Other services offered. Subscription services, photocopying white 
printer reproductions, and other related services shall be offered to state agen­
cies and the general public upon authorization by the commissioner. 

§ 1.3005 Fees. Fees for services shall be prescribed by the commissioner un­
less otherwise authorized by law or rule and shall take into consideration the 
following factors: cost of publication, storage, handling, and the operating 
expenses of the Documents Section. Fee schedules shown in catalogs and 
indices are subject to change without notice. 

§ 1.3006 Disclaimer of liability. The Documents Section of the Department 
of Administration shall assume no responsibility for or liability arising from 
contents of publications or maps distributed, produced, or otherwise made 
available under its auspices. Any concern or conflict arising from contents 
shall be referred to the state agency from which the copy for the publication 
or map emanated. 
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Chapter 9B Federal Surplus Property 

§ 1.3101 Authority and scope. The Federal Surplus Property Section of the 
Materials Management Division, Department of Administration, was created 
and operates pursuant to Minn. Stat. § § 16.061-16.066. The Federal Surplus 
Property Section maintains a distribution center for federal surplus property 
made available by the federal government, or any department or agency 
thereof, for transfer to governmental or non-profit organizations for any pur­
pose authorized by federal and state law and in accordance with any rules and 
regulations promulgated thereunder. 

§ 1.3102 Definitions. As used in 2 MCAR § § 1.3101-1.3 109, the following 
terms shall have the meaning given them. 

A. "Acquisition Cost" means original purchase price of property paid by 
the Federal Government. 

B. "Donee" means public agency or non-governmental organization quali­
fied or authorized to acquire federal surplus property as provided in 2 MCAR 
§ 1.3103. 

C. "FPMR" means Federal Property Management Regulations. 

D. "FSP Activity" means the Minnesota Federal Surplus Property Section, 
5420 Highway 8, Arden Hills, Minnesota 55112. 

E. "Utilization Restriction" means restrictions on the use and disposition 
of federal surplus property, including required use for one or more public 
purposes and non-disposal restrictions for stated period of time, as required 
pursuant to federal and state law, and rules and regulations promulgated pur­
suant thereto. 

F. "Federal Surplus Property Utilization and Sales Coordinator" means 
FSP Activity person designated to audit the utilization of federal surplus 
property acquired by donees and to coordinate sales of property that has no 
further utility value. 

G. "General Services Administration" means the federal agency respon­
sible for the transfer of Federal Surplus Personal Property. 

§ 1.3103 Eligibility. 

A. Standards and guidelines for the determination of eligibility are estab­
lished pursuant to the requirements of FPMR 101-44.207. Eligibility to ac­
quire federal surplus property may include public agencies involved in carry­
ing out or promoting for the residents of a given political area one or more 
public purposes, including, but not limited to, conservation, economic de­
velopment, education, parks and recreation, public health, and public safety; 
or to non-profit educational or public health institutions or organizations, 
such as medical institutions, hospitals, clinics, health centers, schools, col-
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leges, universities, schools for the mentally retarded, schools for the physical­
ly handicapped, child care centers, radio and television stations licensed by 
the Federal Communications Commission as educational radio or educational 
television stations, museums attended by the public, and libraries serving free 
all residents of a community, district, state, or region, which are exempt from 
taxation under section 501 of the Internal Revenue Code of 1954, as 
amended, for purposes of education or health, including research for any 
such purpose. Interested participants shall request on forms obtainable for 
the FSP Activity, a determination of eligibility from the FSP Activity at the 
address listed in 2 MCAR § 1.3 102 D. 

B. The FSP Activity within a reasonable period of time of receipt of re­
quest shall make a written determination of eligibility pursuant to federal and 
state laws and rules, and such determination shall be sent to the applicant. 

§ 1.3104 Financing and service charge. 

A. A revolving fund, established pursuant to Minn. Stat. § 16.064, shall 
finance the acquisition, storage and distribution of surplus federal property. 
The fund shall be maintained by the collection of service and handling 
charges. 

B. Service charges shall be assessed at a rate taking into consideration costs 
involved in acquiring, storing, and distributing surplus property as required by 
Minn. Stat. § 16.064. Factors considered in determining service charges shall 
be original acquisition costs, present value, screening cost, quantity, condi­
tion, desirability of property, transportation cost, loading and unloading cost, 
packing and crating, administrative cost, repair and rehabilitation, utilization 
and compliance, and delivery to donees when required. 

C. When special or extraordinary costs occur, such costs will be added to 
the service charge. Costs which shall be added are as follows. 

1. Rehabilitated property. Direct costs for rehabilitating property shall 
be added to the service charge. 

2. Overseas property. Additional direct costs for returning the proper­
ty may be added to the service charge. 

3. Long-haul property. Charges for major items with unusual costs may 
be added to the service charge. 

4. Special handling. An additional charge may be made for dismantling, 
packing, crating, shipping, delivery, and other extraordinary handling charges. 

5. Screening. Extraordinary costs incurred in screening property may 
be added. 

D. Where direct transfer of property to eligible donee is made, the service 
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charge may be reduced taking into consideration savings made because of 
direct shipment to donee or other savings in the above-listed cost categories. 

E. In the event the program is terminated, assets shall be converted to cash 
in accordance with these rules and all funds not used to pay outstanding obli­
gations of the FSP Activity shall revert to the general fund of the State of 
Minnesota. 

§ 1.3105 Terms and conditions on donable property. 

A. The following general conditions, in conjunction with conditions im­
posed by the terms of an individual sale of items, are imposed by the State 
of Minnesota and are applicable to items with a unit acquisition cost of 
$2,000 or more: 

1. There shall be a period of utilization restriction which shall expire 
after the property has been used for the purpose for which acquired for a 
period of 4 years, except that all State of Minnesota agencies shall be required 
to manage federal surplus property in accordance with statewide inventory 
management programs. 

2. From the date it receives the property, the donee shall not sell, 
trade, lease, lend, bail, cannibalize, encumber or otherwise dispose of such 
property or remove it permanently for use outside the state, without prior 
written approval of the FSP Activity, until expiration of all utilization re­
strictions. 

3. If at any time from the date it receives the property until expiration 
of utilization restrictions, any of the property is no longer suitable, useable, 
or further needed by the donee, the donee shall promptly notify, in writing, 
the FSP Activity and shall be directed, in writing, by the FSP Activity to 
return the property to the FSP Activity, release the property to another 
donee or another state agency, sell or otherwise dispose of the property. 

4. In the event that any property acquired through the FSP Activity is 
sold, traded, leased, loaned, bailed, cannibalized, encumbered or otherwise 
disposed of contrary to state or federal law or regulation, relating but not 
limited to the General Services Administration special handling or use regula­
tions, the donee shall pay the FSP Activity the proceeds of the disposal or the 
fair market value or the fair rental value of the property at the time of such 
disposal as determined by the FSP Activity. "Fair Market Value" and "Fair 
Rental Value" as used herein shall mean the value of obtaining a like item in 
the local industrial, retail, or other market. 

5. The proceeds from any authorized sale or transfer shall be reim­
bursed pursuant to 2 MCAR § 1.3 108 A. 

B. The following conditions are imposed by the State of Minnesota, appli­
cable to items with a unit acquisition cost of less than $2,000: 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



55 2 M C A R § 1.3106 

1. Appropriate inventory controls shall be established by each donee to 
ensure optimum property utilization and control in conformance with fed­
eral and state law and rule. 

2. Except as listed in 2. a., property with acquisition cost of less than 
$2,000 which is no longer needed or suitable for use in the federal surplus 
program may be sold or junked by the donee possessing such property, con­
sistent with any laws and internal policies and procedures governing such dis­
position. Donees shall be authorized to retain all revenues derived from such 
sale of surplus property, assuming that all aforementioned criteria have been 
met. 

a. Consistent with federal statutory requirements, all property must 
be placed in use within one year and be used for one year after being placed 
in use. Donees in violation of this requirement shall return such property to 
the FSP Activity. 

C. Failure to comply with all terms, conditions and provisions of state and 
federal law and regulation may subject donee to removal from FSP eligibility. 

§ 1.3106 Fair and equitable distribution. 

A. Factors considered in the distribution of property are based on relative 
needs, relative resources and ability to utilize the property and include the 
following: 

1. Relative needs. In considering requests of potential recipients, the 
criteria for determining the relative needs shall be: 

a. size and type of program conducted; 

b. contemplated use and frequency of use; 

c. economic condition of agency, activity or institution; 

d. critical or urgent need; 

e. geographical location (urban, suburban or rural); 

f. interest and expression of need on the part of the donee in the 
property available. 

2. Relative resources. In considering requests of potential recipients, 
the criteria for determining relative resources shall be: 

a. funding source and availability (grants, donations, taxes, etc.); 

b. equipment availability. 

3. Ability to utilize. In considering requests of potential recipients, the 
criteria for evaluating ability to utilize property shall be: 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



2 MCAR§ 1.3106 56 

a. length of time of contemplated usage; 

b. date by which item can be put in use; 

c. availability of funds to repair or maintain property in use; 

d. ability of the donee to select and remove property from the dis­
tribution center or federal activity on a timely basis; 

e. type and quantity of property received by the donee to date. 

B. The FSP Activity shall operate a distribution center to serve the eligible 
donees in the distribution of available property. Any donee may submit, in 
writing, a list of major items needed by the donee, such as vehicles, construc­
tion equipment, materials handling equipment, machine tools, generators, air 
compressors, business machines, boats, aircraft, large electronic and scientific 
type items. FSP employees shall be guided by these requests in their search 
for and selection of property. This equipment shall be distributed as outlined 
in Section A. above. Donee shall be notified by telephone by the FSP Activ­
ity when a listed major item is acquired. 

C. Small miscellaneous items, less than $20.00 per item in value, will be 
available on the "Help Yourself Plan", with quantity limited to any one 
donee depending upon the total quantity on hand. 

D. Federal surplus property bulletins listing property available for distribu­
tion shall be mailed to all donees registered pursuant to 2 MCAR § 1.3103. 

E. The FSP Activity shall recommend to General Services Administration 
the certification of donee screeners, as qualified and needed. 

The FSP Activity will, insofar as practical, economical, and equitable select 
that property requested by the donees, and the FSP Activity will arrange for 
direct pickup or shipment of the property to the donee if requested to do so. 

F. Donees which suffer or experience a local disaster and/or major loss of 
property due to fire, flood, tornado, etc., may apply for a temporary priority 
for all requested items of property by telephoning the FSP Activity or writing 
the FSP Activity at the address noted in 2 MCAR § 1.3102 D. Special efforts 
shall be made to locate and distribute needed property to such donees. 

§ 1.3107 Compliance, utilization, and disposition. 

A. In order to obtain optimum federal surplus property utilization within 
Minnesota, obsolete and surplus property liability and utilization procedures 
have been established for statewide application. In order to ensure the integ­
rity of the statewide property utilization program, donee field audits shall be 
periodically conducted by the FSP Activity of the Materials Management 
Division. All donees shall cooperate with auditors and all audit requests or be 
subject to removal from FSP eligibility. 
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B. When property becomes obsolete or surplus to a donee's needs, it shall 
be reported to the FSP Activity on forms provided by the FSP Activity, as 
required in 2 MCAR § 1.3108 A. 

C. Property reported as obsolete or surplus by donee on forms provided 
by the FSP Activity shall be evaluated by the Federal Surplus Property Utili­
zation and Sales Coordinator to determine the most feasible means of disposi­
tion. If the property is considered to have further utility value within the 
utilization restriction period, this information shall be circulated to all donees 
via the Federal Surplus Property Bulletin, published periodically, and made 
available pursuant to 2 MCAR § 1.3106 D. 

§ 1.3108 Property sales. 

A. General. 

1. All obsolete, surplus and recyclable personal property, which no 
longer provides any utility value to the Federal Surplus Property program, 
shall be sold. Local sale of personal property may be authorized, in writing, 
by the FSP Activity or sales shall be conducted centrally by the State Surplus 
Property Sales Section pursuant to 2 MCAR § § 1.3301-1.3306. 

2. Personal Property Sales may be transacted via the sealed bid process, 
public auction or on a negotiated basis. All local personal property sales shall 
be authorized in writing, by the FSP Activity, Division of Materials Manage­
ment. Application forms for local sale shall be provided by the FSP Activity. 

3. The FSP Activity shall determine the maximum amount of reim­
bursement allowed the donee selling the property pursuant to 2 MCAR § 
1.3105, A. 5. Any revenue from such sale in excess of the authorized reim­
bursement amount, shall be submitted to the FSP Activity, accompanied by 
a copy of the forms required by the FSP Activity for reporting disposition 
results, a buyer acknowledged (signed) copy of the sales receipt, and a copy 
of the donee deposit form. Reimbursement to donee shall be on a prorated 
basis for the following expenses: 

a. service charge paid to the FSP Activity; 

b. transportation charges paid by the donee in initially acquiring the 
property; 

c. initial costs of repair required to make the items useable; and 

d. administrative costs incurred in the sale or transfer of such prop­
erty. 

B. Sealed bid sales. 

1. Locally authorized bid sales may be used by all donees in the sealed 
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bid sale of federal surplus property when authorized, in writing, by the FSP 
Activity pursuant to 2 MCAR § 1.3108 A. 1. 

2. Whenever practicable, at least three competitive bids shall be solic­
ited in the sale of federal surplus personal property via the sealed bid process. 

3. Sealed bid sales which are not authorized locally shall be processed 
by the FSP Activity pursuant to 2 MCAR § 1.3304. 

4. Any employee directly involved in the sales process shall not be 
eligible to purchase surplus property for which they have specific responsi­
bility. 

C. Auction sales. 

1. The FSP Activity shall coordinate all federal surplus personal proper­
ty auction sales for all donees of the state. 

2. When a donee has reported property, pursuant to 2 MCAR § 1.3108 
A. 1., to the FSP Activity, which cannot be transferred to another donee, the 
FSP Activity shall determine the most effective means of disposal. If an 
auction sale is warranted, the auction sale shall be processed pursuant to 2 
MCAR § 1.3303. 

D. Negotiated sales. 

1. Pursuant to Minn. Stat. § 16.07, subd. 4, sale of Federal Surplus 
personal property estimated to be $5,000 or less may be made either upon 
competitive bids or in the open market. All negotiated sales shall receive prior 
approval, in writing, from the FSP Activity. 

2. Whenever practicable, at least three competitive bids shall be solic­
ited in the sale of Federal surplus personal property via the negotiated pro­
cess. 

3. No employee of any donee organization may purchase Federal sur­
plus property via the negotiated sale process. 

4. The disposition of all negotiated sales shall be reported to the FSP 
Activity on the form provided by the FSP Activity, accompanied by a buyer 
acknowledged (signed) sales receipt and a copy of the donee deposit form. 

5. A copy of the buyer acknowledged signed sales receipt shall be main­
tained in the donee(s) files for seven years from the date the sales transaction 
was consummated. 

§ 1.3109 Consultation with advisory groups—public and private groups. 

A. The FSP Activity shall consult with advisory bodies and public and pri­
vate groups which can assist in determining relative needs and resources. 
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B. A private or public body wishing to be a party to the above consulta­
tion, shall, in writing, contact the FSP Activity Manager, 5420 Highway 8, 
Arden Hills, Minnesota 55112. 
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Chapter 9C Office of the State Register 

§ 1.3201 Scope and purpose. These rules are promulgated pursuant to Minn. 
Stat. § § 15.041-15.051 and govern the availability of publications from the 
Office of the State Register, Materials Management Division, Department of 
Administration. The Office of the State Register publishes and offers for sale 
the following: 

1. the State Register; 

2. the Minnesota Guidebook to State Agency Services; 

3. the Minnesota Code of Agency Rules (MCAR). 

§ 1.3202 Availability of the State Register publications. 

A. Publications of the Office of the State Register are available from the 
Office of the State Register, Suite 415, Hamm Building, 408 St. Peter Street, 
St. Paul, Minnesota 55102. All purchases from the Office of the State Regis­
ter shall be prepaid and may be obtained as described below. 

B. State Register. 

1. The State Register is distributed weekly on Monday to the public 
when published, either as a part of an annual subscription or in single copies 
for a fee set pursuant to 2 MCAR § 1.3203. 

2. Mail orders for annual subscriptions shall be accompanied by the 
order form found on the back page of each issue of the State Register or on 
an order card available from the Office of the State Register and shall be ac­
companied by full payment. 

3. Checks shall be made payable to the "Minnesota State Treasurer." 

4. Single issue orders shall be accompanied by full payment. 

5. Over-the-counter sales are available at the Office of the State Regis­
ter at the address noted in section A. above. 

6. Subscribers to the State Register shall receive a Minnesota Guide­
book without additional charge. 

C. Minnesota Guidebook to State Agency Services. 

1. The Guidebook is made available to the public either as part of the 
annual State Register subscription or in response to requests from non-sub­
scribers. The Guidebook is also available at retail bookstores throughout the 
state. Retail bookstores interested in distributing the Guidebook may contact 
the Office of the State Register at the address noted in section A. above. 
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2. Mail orders for the Guidebook shall be made on the order form 
found in the back page of each issue of the State Register. The order form is 
also available by phone or written request from the Office of the State Regis­
ter. 

3. Subscribers to the State Register shall receive a Guidebook without 
additional charge. 

4. Orders for the Guidebook shall be accompanied by full payment. 
Checks shall be made payable to the "Minnesota State Treasurer." 

D. Minnesota Code of Agency Rules (MCAR). 

1. The MCAR, consisting of a multivolume set of permanent rules of 
state agencies, is made available to the public for a fee set pursuant to 2 
MCAR § 1.3203. A quarterly update service is available for an additional fee. 

2. All orders shall be placed in writing or in person at the Office of the 
State Register at the address noted in section A. above. 

E. Finality of sales. All purchases from the Office of the State Register 
shall be final. 

§ 1.3203 Fees. Fees for services shall be prescribed by the Commissioner of 
Administration and approved by the Commissioner of Finance unless other­
wise authorized by law or rule and shall be based upon the following factors: 
cost of publication, storage, handling, postage and operating expenses of the 
Office of the State Register. Fees may differ for quantity purchases. 

§ 1.3204 Disclaimer of liability. The Office of the State Register of the De­
partment of Administration shall assume no responsibility for or liability 
arising from the contents of publications distributed, printed, or otherwise 
available under its auspices. Any conflict arising from contents shall be re­
ferred to the state agency from which the copy or information for the publi­
cation emanated. 

§ 1.3205 Errata listings. Omission or other errors in copy shall be corrected 
by errata listings so identified in subsequent issues. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



2 MCAR§ 1.3301 62 

Chapter 9D State Surplus Property Sales 

§ 1.3301 Authority and scope. Pursuant to Minn. Stat. § § 16.02, 16.07, 
16.08, 16.24 and 16.28, the State Surplus Property Sales Section, Division of 
Materials Management, Department of Administration, is responsible for 
managing a statewide surplus property sales program in order to ensure the 
effective ultimate disposition of all surplus personal property. These rules 
govern the disposition of all such obsolete, surplus and recyclable state prop­
erty. Sales are conducted via public auction, sealed bid or negotiation, as set 
forth below. 

§ 1.3302 General terms and requirements of purchase. 

A. Waiver of warranty. The State of Minnesota shall make no warranty as 
to the fitness, merchantability or other condition of any item sold pursuant 
to these rules. The purchaser bidding shall agree to purchase said items, con­
ditions "as is—where is." This waiver includes, but is not limited to a waiver 
of any purchaser's claim pursuant to Minn. Stat. § § 336.2-312 through 
336.2-315. 

B. Transfer requirements and costs. The purchaser shall assume all cost of 
title transfer and required vehicle registration fees, if any. Items shall not be 
removed from the premises until the full purchase price and sales tax have 
been paid, insurance information provided (insurance company and policy 
number or binder) and the required license plates are attached to the vehicles, 
where applicable. 

§ 1.3303 Auction sales. Pursuant to Minn. Stat. § 16.07, subd. 10, surplus 
personal property may be sold by auction as follows: 

A. Notification of auctions. Persons wishing to be notified of state public 
auction sales snail contact the State Surplus Property Sales Section, 671 N. 
Robert, St. Paul, Minnesota 55101, giving their name and complete address. 
All interested persons shall be placed on an auction mailing list and shall re­
ceive bulletins of all public auctions held by the state. State auctions shall 
also be advertised in news-media at least seven (7) days prior to the sale. News 
media used may include the Minneapolis and St. Paul papers and/or local 
papers in the immediate vicinity of the sale. 

B. Auction terms and requirements. The full amount of the bid price shall 
be paid at the time of sale for each item selling for less than $500.00. A mini­
mum of ten percent (10%) of the bid price shall be paid at the time of the 
sale for each item selling for $500.00 or more. All personal checks shall be 
accepted for the full amount or the ten percent (10%) down on the day of 
the sale. A successful bidder shall pay any balance due on the sale, including 
sales tax, within five (5) days from the date of the sale. Such balance due pay­
ments shall be in the form of cash, money order, certified check, or bank 
draft, made payable to the "Minnesota State Treasurer." Full payment shall 
be received prior to release of merchandise. Failure on the part of the pur-
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chaser to remit the balance due on the amount of the bid within five (5) days 
shall constitute forfeiture of the amount paid at the time of the sale. 

C. Application for auctioneers. All auctioneers interested in providing 
their services to the state shall submit their name and address to the State 
Surplus Property Sales Section, 671 N. Robert, St. Paul, Minnesota 55101. 
Sealed bid invitations for auctioneering services shall be mailed to all inter­
ested persons for each scheduled auction. Contracts for auctioneering services 
shall be awarded to a qualified, licensed auctioneer based on the bid require­
ments, and the lowest percentage fee of each sale's proceeds. In the event of 
tied commission fee bids, auctioneer shall be chosen on the basis of a draw or 
by bid negotiation. 

§ 1.3304 Sealed bid sales. Pursuant to Minn. Stat. § § 16.02, subd; 18; 
16.07, subd. 2 and 4; 16.08 and 16.24, surplus personal property may be sold 
by sealed bid as follows: 

A. Notification of sealed bid sales. Persons interested in bidding on the 
purchase of state surplus personal property shall contact the State Surplus 
Property Sales Section, 671 N. Robert, St. Paul, Minnesota 55101, giving 
their name and complete address. All interested persons shall be required to 
indicate the types of property they desire to purchase and shall then be 
placed on mailing lists by commodity group(s). Applicants shall be advised 
by sealed bid invitation of all applicable commodities for sale in their respec­
tive commodity groups. 

B. Conditions for sealed bid sales. The estimated number or weight of the 
items listed for sale is for the general guidance of bidders and the state shall 
assume no responsibility for any variance therefrom. In accordance with the 
bid requirements, certified checks, cashier's checks, or money orders of suc­
cessful bidders submitted with the bid, may constitute liquidated damages for 
failure of bidder to enter into contract. Sealed bid sales shall be awarded to 
the highest responsible bidder. 

C. Removal from mailing lists: Applicants on sealed bid mailing lists who 
have not bid for the purchase of state surplus property for a period of two or 
more years may be removed from all applicable mailing lists. Applicants shall 
be reinstated upon written request. 

§ 1.3305 Negotiated sales. Pursuant to Minn. Stat. § 16.07, subd. 4, surplus 
property sales estimated to be $5,000 or less may be made either upon com­
petitive bids or in the open market. 

A. Notification of negotiated sales. Persons wishing to be notified of a 
proposed negotiated sale of specific state surplus personal property shall con­
tact the State Surplus Property Sales Section, 671 N. Robert, St. Paul, Min­
nesota 55101. 

B. Conditions for negotiated sales. If the state is unable to secure sealed-
bids for the sale of property or it is deemed to be in the best interest of the 
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state, sales may be negotiated with persons who have indicated an interest in 
the purchase of a specific commodity. So far as practicable, the sales shall be 
based on at least three competitive bids, shall be permanently recorded and 
awarded to the highest responsible bidder. The full amount of the purchase 
price shall be paid at the time of sale. All personal checks shall be accepted 
for the full amount of sale. 

§ 1.3306 Public employee purchase of state surplus property. 

A. Pursuant to Minn. Stat. § 15.054, employees of the state and its politi­
cal subdivisions are permitted to purchase state surplus personal property 
including one motor vehicle within each 12 month period via public auction 
or sealed bid process. 

B. Public employees directly involved in the sales process shall not be eli­
gible to purchase state surplus personal property for which they have specific 
disposition responsibility. 
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Chapter 10 Central Motor Pool 

§ 1.3501 Scope and purpose. The purpose of these rules is to define the pro­
cedures of the Department of Administration, Central Motor Pool Division, 
relating to handling insurance claims involving Central Motor Pool vehicles 
pursuant to Minn. Stat. § 16.75. All references to "Central Motor Pool Divi­
sion" below mean Central Motor Pool Division, Department of Administra­
tion, 610 N. Robert Street, St. Paul, Minnesota 55101. 

§ 1.3502 Insurance claim procedures. 

A. When a Central Motor Pool vehicle is involved in an accident, the driver 
of the state vehicle shall complete an accident report on form DPS 32001. 
This report is to be completed within 3 days of the accident and sent to the 
Central Motor Pool Division, 610 N. Robert Street, St. Paul, Minnesota 
55101. The Central Motor Pool Division shall complete the portion of the 
form entitled "Insurance." 

B. For accidents involving personal injury, death, or total property damage 
of $300 or more, the Central Motor Pool Division shall forward the accident 
report to the Department of Public Safety within ten (10) days of the acci­
dent, as required by law. A copy of the accident report shall be retained by 
the Central Motor Pool Division. 

C. Notification of the accident, including a copy of the accident report, 
shall be sent to the state's insurance company by the Central Motor Pool Divi­
sion. Contact with third parties to discuss settlement for injury or property 
damage may be initiated by the state's insurer. The Central Motor Pool Divi­
sion shall direct any persons wishing to file a claim against the state to the 
proper agency for consideration of such a claim. 

D. If it is evident that the other driver was at fault, a claim may be filed 
with his/her insurance company by the Central Motor Pool Division. A copy 
of the official repair estimate shall be included. The repair estimate shall be 
supplied by the body repair shop having the contract for repair of state ve­
hicles or by other responsible body repair shops as approved by the Director 
of the Central Motor Pool Division. 

E. When a check is received covering the damage done to the Central 
Motor Pool vehicle, a release shall be signed, and the check deposited in the 
Central Motor Pool revolving fund. 
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Chapter 11 Plant Management 

§ 1.4001 Parking. Pursuant to Minn. Stat. § 16.72, subd. 2, this rule governs 
the parking of motor vehicles in parking facilities owned or operated by the 
State of Minnesota and under the control of the Commissioner of Administra­
tion. 

A. Lots and facilities. Parking lots or facilities governed by these rules are 
located within the Capital Complex, the City of St. Paul, and the City of 
Minneapolis, and include the following: 

1. outdoor lots within the Capitol Complex; at the Economic Security 
Building, 309 - 2nd Avenue South, Minneapolis; 1246 University Avenue, 
St. Paul; and at the State Department of Health Building, 717 Delaware 
Avenue Southeast, Minneapolis; 

2. indoor parking facilities located in the Department of Transporta­
tion Building in the Capitol Complex; the Economic Security Building, 390 
North Robert Street; 1246 University Avenue, St. Paul; and the State Depart­
ment of Health Building, 717 Delaware Avenue Southeast, Minneapolis; 

3. ramp parking facilities located in the State Administration Building 
and adjacent to the Centennial Building, both in the Capitol Complex; 

4. street parking facilities located on Aurora Street between Cedar 
Avenue and Park Avenue. 

B. Prohibited parking. All parking of motor vehicles is prohibited across 
driveway entrances; upon sidewalks; along yellow painted curbing; within IS 
feet of fire hydrants; within 20 feet of crosswalks or intersections; in stalls 
assigned to other persons unless permission is granted by such persons; in 
driveways; and in restricted zones of lots, ramps, or other posted areas. 

C. Application for parking. Applications for contract parking shall be 
made in writing to the Director of the Plant Management Division located at 
Room G-9, State Administration Building, St. Paul, Minnesota 55155. The 
application shall bear the written signature of the person applying and con­
tain the following information: employing agency, telephone number at place 
of work, type of vehicle (compact or regular), motor vehicle license number, 
and all other relevant information requested by the Director. Additional in­
formation may be required, including the name of each passenger, if carpool-
ing, the employing agency of each passenger, and location if other than in the 
Capitol Complex. If a desired facility is requested, the facility shall be identi­
fied. The applicant shall not submit payment with the application. 

D. Permits shall be granted to applicants in the following priority order: 

1. applicants qualifying for a handicapped parking permit per 2 MCAR 
§ 1.4001 H. or demonstrating special needs or circumstances arising from 
position, nature of work, and/or travel requirements; 
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2. applicants with riders with the applicant with the highest number of 
riders first, the applicant with the second highest number of riders second, 
etc.; 

3. all other applicants on a first come-first served basis. 

E. Stickers. All authorized parking contract recipients shall be issued a 
sticker of proper identifying color. Stickers shall be displayed on the reverse 
side of the rearview mirror. 

F. Fees for parking shall be set by the Commissioner of Administration 
with the approval of the Commissioner of Finance and shall be based on con­
sideration of, but not limited to, the following factors: 

1. administrative overhead and operating cost; 

2. surcharge required pursuant to Minn. Stat. § 16.72, subd. 7; and 

3. number of car pool passengers, if any. 

G. Exemptions from parking surcharge. 

1. Pursuant to Minn. Stat. § 16.72, subd. 7, the following are exempt 
from surcharge: 

a. parking contract holders whose work shift is other than the cus­
tomary daytime work hours, including those individuals employed on rotat­
ing shifts; 

b. parking contract holders whose work activity does not conform 
to the customary hours or patterns of work so as to preclude the opportunity 
to participate in a car pool. 

2. Application. Any person wishing to apply for exemption from the 
surcharge shall apply in writing on the forms provided to the Division of Plant 
Management, Department of Administration. 

3. Notice of approval or denial for the exemption of the surcharge shall 
be sent in writing to the applicant. 

H. Handicapped. To receive a handicapped parking permit, a written appli­
cation shall be submitted to the Director of the Plant Management Division at 
the above-noted address stating the circumstances and extent of the handi­
cap. Certification of handicapped eligibility pursuant to Minn. Stat. § 
169.345 shall be deemed sufficient showing to authorize vehicles bearing 
proper identification of such certification to use handicapped designated 
parking facilities in the Capitol Complex and other facilities. Upon receipt of 
an application from a noncertified person, the Director shall instruct the ap­
plicant to contact the nurse in the Transportation or Centennial Building for 
verification of the disability. A written recommendation from the nurse is 
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required stating the estimated length of time required to accommodate the 
disability. Handicapped parking shall be available on a first come-first served 
basis. Regular parking rates shall apply. 

I. Special temporary permits. For departments or agencies having individ­
uals or groups visiting the Capitol Complex for meetings or hearings, tem­
porary reserved hooded meter parking may, if available, be obtained upon 
request to the Director of the Plant Management Division, for which a per 
day per unit fee shall be paid by the requesting organization. The amount of 
the fee shall be set by the Commissioner of Administration and approved by 
the Commissioner of Finance. 

J. Violations. Pursuant to Minn. Stat. § 16.72, subds. 3 and 4, when any 
motor vehicle is parked in violation of these rules a traffic warning or sum­
mons ticket shall be issued to the vehicle or person(s) deemed as the vio­
lator^). 

K. Removal and impounding. Any vehicle parked upon any parking lot or 
facility owned or operated by the State, not in conformity with the afore­
mentioned rules, state law, or local ordinances, may be declared a public 
nuisance and removed or impounded as set forth in Minn. Stat. § 16.72, 
subd. 3. The cost of such removal or impounding shall be a lien against the 
motor vehicle until paid. 

L. Legislative parking resolutions. Pursuant to Minn. Stat. § 16.72, subd. 
6, these rules shall not affect regulation of parking of certain vehicles as pro­
vided by resolution of the legislative bodies during legislative sessions. 

§ 1.4101 Personal property lost on state property. 

A. Pursuant to Minn. Stat. § 16.022, personal property found in the Capi­
tol Complex or other buildings under the custodial control of the Commis­
sioner of Administration shall be sent to the Plant Management Division, 
Department of Administration, Room G-9, State Administration Building, 
50 Sherburne Avenue, St. Paul, Minnesota 55155. Each article shall be 
labeled indicating the date, the place where the article was found, and the 
name and telephone number of the finder. 

B. Any person wishing to recover any personal property which may have 
been lost in the Capitol Complex or other buildings under the custodial con­
trol of the Commissioner of Administration shall contact the Plant Manage­
ment Division at the above-noted address, giving a description of the lost 
property, the approximate time, and the location where it may have been 
lost. 

C. Articles sent to the Plant Management Division shall be disposed of in 
accordance with Minn. Stat. § 16.0231. 

§ 1.4201 Permits for public rallies in the Capitol Complex. Pursuant to Minn. 
Stat. § 16.02, subd. 6 and 6a, the following rule governs the issuance of per-
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mits for public rallies in or on the Capitol Complex buildings and grounds. 
"Public rallies" for the purpose of this rule mean parades, gatherings, solicita­
tions, concerts, speeches or rotunda ceremonies, and other such related uses 
of the buildings, grounds, and state-owned streets in the Capitol Complex. 

A. This rule defines the permissible time, place, duration, and manner of 
the use of the Capitol Complex grounds, including the rotunda, sidewalks, 
Capitol Building steps and state-owned streets for public rallies, so as not to 
unreasonably interfere with the rights of others to the use of such public 
areas, to assure access to driveways and building entrances, to assure traffic 
movement in such a manner so as to not deprive the public and state employ­
ees of police and fire protection, and to assure the public of safe use and en­
joyment of such public places. 

1. Any person, firm, partnership, association, corporation, company, 
or organization shall secure a permit from the Director of Plant Management 
Division, Department of Administration, Room G-9, State Administration 
Building, 50 Sherburne Avenue, St. Paul, Minnesota 55155, to conduct a 
rally on the Capitol Complex grounds prior to announcing or conducting such 
public rally. 

2. Any such person seeking a permit for a public rally shall submit, not 
less than seven (7) working days prior to the proposed date of the event, a 
written application identifying the person, firm, partnership, association, 
corporation, company or organization; mailing address and telephone num­
ber; date; time; and name, address, and the telephone number of the contact 
person who shall be responsible for the public rally; and all other relevant 
information requested by the Director of the Plant Management Division. 
The Director, where compelling reasons are shown therefore, and if staff and 
time are available to make arrangements necessary to protect the public in­
terest, shall have the authority to consider any application hereunder which is 
filed less than seven (7) working days before the date such rally is proposed 
to be conducted. 

3. Proof of Workers Compensation and public liability insurance shall 
be submitted when required by Director. 

4. Upon consideration of the request for the permit, and after written 
agreement is reached between the parties involved regarding security, police 
protection, liability for damages, and cleanup of the areas, the Director of 
Plant Management shall approve the permit application unless any of the fol­
lowing is found to exist: 

a. The conduct of the rally will substantially interrupt the safe and 
orderly movement of other traffic contiguous to its route or location. 

b. The conduct of the rally would require the diversion of so great a 
number of the security force of the Capitol to properly police the line of 
movement and the areas contiguous thereto as to prevent normal security. 
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c. The concentration of persons, animals, and vehicles at assembly 
areas of the rally will unduly interfere with proper fire and police protection 
of, or ambulance service to, areas contiguous to such assembly areas. 

d. The conduct of such rally will interfere with the movement of 
fire-fighting equipment enroute to a fire. 

e. The rally is not scheduled to move from its point of origin and 
to its point of termination expeditiously and without unreasonable delays en-
route. 

f. The rally is to be held for the sole purpose of advertising any 
product or goods or is designed to be held all or in part for private profit. 

g. The rally will unreasonably disrupt the normal operations of state 
government and the public right of safe use or reasonable enjoyment of pub­
lic spaces. 

B. A permittee hereunder shall comply with all permit directions and con­
ditions and with all applicable laws and ordinances. The rally chairperson or 
other person heading or leading such activity shall be in possession of the 
permit during the conduct of the rally. 

C. Whenever any rally is conducted in a manner substantially different 
from that indicated in the permit application and rules therefore, the permit 
shall be deemed to be automatically revoked and shall be forfeited. 

D. No public rally in the Capitol Complex shall be undertaken unless a 
permit has been obtained as required above. Any person violating this rule, or 
applicable state or local law, may be subject to prosecution under applicable 
law. 
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Chapter 12 Publications and General Services Division 

§ 1.4501 Purpose and scope. The procedures herein relate to the Commis­
sioner of Administration's authority pursuant to Minn. Stat. § § 16.61, 
331.07, 331.08, and 331.09, providing in part for the certification of and 
computation of standard and adjusted line rates. 

§ 1.4502 Definition of a "standard line" for legal notices. The "standard 
line" shall be 6-point Times Roman with a lower case alphabet of 90 points 
set on a 6-point slug without spacing between the lines, and 11 picas in 
length, as required by Minn. Stat. § 331.07. 

§ 1.4503 Evaluation and certification of line rates for legal notices. 

A. Request for evaluation and certification. The following procedures shall 
be followed to request (1) an adjustment evaluation from the standard line 
and (2) certification of standard or adjusted line rates to any Minnesota news­
paper, public official, or interested party requesting same. 

1. The functions of computing adjustment evaluations and issuing cer­
tifications of standards of adjusted line rates are performed only upon written 
request. 

2. Requests shall be completed as follows: 

a. All requests shall be filed with the Commissioner of Administra­
tion, c/o State Printer, 506 Rice Street, St. Paul, Minnesota 55103. 

b . The request shall contain the following: 

(1) statement by publisher: 

(a) name of newspaper; 

(b) street address, zip code, city and county; 

(c) publisher's name; 

(2) method of production: 

(a) letterpress, matted & plated, or print from type; 

(b) offset, hot type, cold type, or hot and cold type; 

(3) type used in printing legal ads: 

(a) type size and name of type; 

(b) pica width of single and double column; 
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(c) hot or cold type; 

(d) justified or not justified (if not justified, minimum sam­
ple of five (f) inches of type set in column width of the type used must be 
provided with request); 

(e) three (3) lower case alphabets in compact form for each 
column width and style of type which requires certification; 

(f) if the page forms are reduced in the camera or are 
matted, the lower case alphabet supplied must be reduced at the same per­
centage ; 

(g) other relevant information requested by the Commis­
sioner or his agent. 

c. Publishers who change type faces or who make format changes 
that affect column widths may apply for new certified rates, including in the 
request a minimum of three (3) lower case alphabets in compact form (no 
letter spacing) for the type style to be used and for each of the column 
widths requiring new line rates. 

B. Formula for evaluation. 

1. To calculate line rates for non-standard type faces and non-standard 
line lengths, the formula to be used is based on the proportion of the alpha­
bet length of the "standard" type face to the alphabet length of the non­
standard type face, in relation to the proportion of the length of the non­
standard line to the length of the "standard" line, in relation to the line 
charge for the "standard" line. 

Formula for above is as follows: 

L.C. Alphabet (in points) of Your column width 
6-point Times Roman (in picas) Standard _ Adjusted 

L.C. Alphabet (in points) Standard Times Roman 
of type you use 11 pica line length 

Line Rate Line Rate 

2. A separate line rate certification is required (1) for each type face 
used in setting for legal notices, and (2) for each line length used in setting 
type for legal notices. Each line rate certification applies to only one type 
face and one column width (measuring from direct left to direct right of line 
length). It may not be used for any other billing. Line rate certification pro­
cedures apply to cold type composition as well as hot metal typesetting. 

§ 1.4504 Fees for publication of legal notices. Fees for publications are es­
tablished by Minn. Stat. § 331.08 for a standard line for first insertion and 
subsequent insertions and for what is termed "price and one-half or "double 
price" composition. The definition of "price and one-half or "double price" 
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composition is established by the State Printer and published in the pamphlet 
"Publication of Legal Advertising in Newspapers," including approved forms 
and computation samples, as required by Minn. Stat. § 16.61. 

§ 1.4S0S Controversy between publisher and public official. 

A. In case of controversy or disagreement between a publisher of a news­
paper and a public official of this state as to the measurement of any legal 
notice published or required by law to be published in newspapers, such pub­
lic official shall submit a copy of the printed notice to the Commissioner of 
Administration in accordance with the procedure described herein. The Com­
missioner shall measure such notice and forward a certificate signed by him 
giving the number of lines and the amount of the fees allowed for the publica­
tion of such notice. 

1. The following procedure is required: 

a. The public official shall send one complete copy of the legal pub­
lication to be measured to the Commissioner of Administration, c/o State 
Printer, 506 Rice Street, St. Paul, Minnesota 55103. Said copy of publica­
tion will not be returned. 

b. The public official shall also send an affidavit of publication with 
indication of lower case alphabet and the number of insertions used in said 
publication. 

c. When disputed legal notices have been set by a third party, the 
public official shall state who set the legal notice and furnish three (3) copies 
of lower case alphabet in compact form of type used. 

d. If copy for legal notices is furnished in camera ready form for use 
in the newspaper, the public official shall so state. (Camera ready copy is 
measured in the same manner as a ballot.) 

e. If legal notice was reduced by camera or matted at time of publi­
cation, the public official shall require the newspaper to submit a lower case 
alphabet reduced by the same percentage as the notice which was published. 

f. A stamped, return addressed number ten (10) envelope shall ac­
company each measurement requested. 

2. A complete copy of legal publication along with the computation 
sheet and a copy of certificate of measurement will be kept on file for at least 
one (1) year. 
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Chapter 13 Real Estate Management 

§ 1.S001 Property acquisition. Pursuant to Minn. Stat. Ch. 16 and specific 
legislative enactments, this rule shall govern the state's acquisition of real 
property for the operation of state government. 

A. Unless otherwise provided by law or by reorganization order issued pur­
suant to Minn. Stat. § § 16.125 and 16.135, a state department or agency 
needing real property shall make a request in writing to the Department of 
Administration to acquire property, specify the property to be acquired, and 
indicate the source and sufficiency of funds needed for the acquisition. 

B. Real Estate Management Division shall proceed with acquisition as fol­
lows: 

1. The title to the property shall be examined by an attorney for the 
Division, whereupon a field title report shall be prepared by the Division. The 
field title report shall be based on information from the owner or a represen­
tative of the owner. The purpose and nature of the acquisition shall be ex­
plained to the owner at the time of the field title interview. Where there are 
occupied buildings involved, a relocation study shall be made to insure that 
displacees can be relocated without undue hardship. 

2. A legal description of the property to be acquired shall be written. 
Where necessary, a written engineering assessment shall be obtained from the 
State Architect's Office. 

3 . The property to be acquired shall be appraised. Appraiser(s) shall be 
selected by the Director or the Assistant Director, and may be state employ­
ees or fee appraisers. Where fee appraisers are used, they shall be selected 
from a list of qualified fee appraisers, which list shall be maintained by the 
Division. The fee to be paid to the appraiser shall be as agreed upon between 
the appraiser and the Director or the Assistant Director. 

4. The appraisal(s) shall be reviewed by members of the Division staff. 
Where the appraisal(s) are deemed satisfactory, the appraisal amount which 
is deemed to represent value (and damages, where applicable) shall be certi­
fied by the Director of the Assistant Director. 

5. Instruments appropriate for the acquisition shall be requested from 
ttomev General's Office. the Attorney General's Office. 

6. A direct purchase offer shall be submitted to the property owner. 
Where possible and practical, the offer shall be submitted in person. A de­
tailed explanation of the state's acquisition policies and of the owner's op­
tions shall be made to the owner, especially including, where applicable, a full 
explanation of relocation benefits available to the owner. 

"7. If the owner accepts the offer, the property shall be purchased. The 
Division shall be responsible for proper execution of instruments, closing of 
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transaction, recording of instruments, payment to owner, relocation assis­
tance to the owner, and removal of buildings, where applicable. 

8. If the owner rejects the offer, and the legislature has directed by law 
that acquisition by eminent domain proceedings shall or may be pursued, the 
Division shall institute necessary proceedings to so acquire. 

§ 1.5101 Issuance of permits or easements across state lands. Pursuant to 
Minn. Stat. § 16.88, this rule shall govern the availability to the public of 
permits or easements to cross state-owned land other than state-owned land 
expressly exempted. 

A. An application for a permit or an easement to cross state-owned land 
shall be made in compliance with Minn. Stat. § 16.88, Subd. 3 , to the Direc­
tor, Real Estate Management Division, Department of Administration, Room 
G-22 Administration Building, 50 Sherburne Avenue, St. Paul, Minnesota 
55155. 

B. The Real Estate Management Division shall grant or deny the applica­
tion in accordance with the provisions of Minn. Stat. § 16.88. The applicant 
shall be informed in writing of granting or denial of the permit or easement. 
Where the application for permit or easement is denied, the applicant shall be 
informed of the reasons for such denial. 

C. Pursuant to paragraph B. above, where the application for permit or 
easement is granted, the permit or easement shall be granted only after agree­
ment by the applicant to pay to the state an amount to be determined on the 
basis of an appraisal by the Real Estate Management Division, and to comply 
with all terms and conditions of the permit or easement. 

D. Except where the permit or easement is clearly a benefit to the state, 
no permit or easement shall be granted for less than the amount of $100.00. 

§ 1.5201 Permits to search for lost property. Scope and purpose. Pursuant to 
Minn. Stat. § § 16.021, 16.022, and 16.023, 2 MCAR § § 1.5201-1.5205 
govern the granting of permits to search upon lands owned by the state for 
abandoned or lost property and disposition of abandoned or lost property 
found thereunder. 

§ 1.5202 Terms and conditions. Permits shall be granted upon permittee's 
agreement to and performance of the following terms and conditions: 

A. Permittee shall indemnify and hold the State of Minnesota harmless for 
any claim, meritorious or otherwise, and for any clauses of action regardless 
of their nature arising directly or indirectly out of any permittee's activities. 
The state shall not be liable for any damage to property of permittee or in­
jury to permittee or invitees. 

B. If in the opinion of the Director or the Assistant Director the activity 
to be conducted may endanger life or property, permittee shall purchase lia-
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bility insurance which protects all persons and their property from injury or 
damage. The amount of such liability insurance shall be no less than: 

Minimum coverage per person per occurrence $100,000 
Minimum coverage per occurrence $500,000 

The State of Minnesota shall be designated as sole payee in the event of loss. 

C. Permittee shall obey and conform to all federal, state, and local laws, 
rules and ordinances. 

D. Permittee shall cause no damage to any property by virtue of its activi­
ties. In the event of any damage to any state property, permittee shall imme­
diately repair same. Failure to immediately make such repairs when advised 
to do so in writing by the Director or Assistant Director shall result in can­
cellation of permit. 

E. Permittee shall conduct its activities in a manner so as not to adversely 
affect the environment and shall restore areas of activity to original condi­
tions. Permittee shall remove all equipment relating to and debris resulting 
from permittee's activities from state land by the termination date of the per­
mit. 

F. Permittee shall limit its activities on state land to areas specified by the 
permit. 

G. Unless otherwise specified, permits shall remain in effect for one year 
from effective date so long as conditions prescribed hereby and in the permit 
are met. 

H. Permittee shall neither assign nor transfer any rights or obligations 
under the permit without the prior written consent of the Commissioner or 
his authorized designee. 

I. Permittee shall not vary the permit without the prior written consent of 
the Commissioner or designee. 

J. Receipt of permit shall not constitute an exclusive grant, and the state 
may issue similar or identical permits for the same or overlapping areas of 
land. 

K. The permit may be cancelled by either party at any time, with or with­
out cause, upon thirty (30) days' written notice to the other party. 

L. Unless specifically excepted for cause in the permit, all permits shall be 
granted with the understanding that the lost or abandoned property which is 
recovered from state lands shall be turned over to the Department of Admin­
istration for disposition as provided by statute. The permittee's share of the 
proceeds shall be agreed upon between the permittee and the state prior to 
issuance of the permit. The state's share shall be deposited in the general 
revenue fund. 
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§ 1.S203 Application for permit. Applications for permits shall be made in 
writing to the Division to the following address: 

Director 
Real Estate Management Division 
Department of Administration 
G-22 State Administration Building 
St. Paul, Minnesota 55155 

Application shall include the following items: 

A. applicant name, mailing address, and phone number; 

B. description of proposed search; 

C. written acceptance of the specified terms and conditions; 

D. specification of area within which activity will take place. 

§ 1.5204 Granting of permits. Upon receipt of application, the Commissioner 
or designee shall undertake the following action: 

A. determination as to department jurisdiction over the lands concerned 
in the application; 

B. determination as to the necessity for liability insurance as specified in 
2MCAR § 1.5202 A. and B.; 

C. preparation of a written agreement between the state and the applicant; 

D. submission of permit (written agreement) for review and signature by 
Department of Finance and Attorney General. 

Upon execution of the written agreement, the permit shall be in effect under 
the terms and conditions thereof. 

§ 1.5205 Disposition of found property. Upon discovery of lost or aban­
doned property, permittee shall, within thirty (30) days of discovery, place 
such property at the disposal of the Commissioner. The Commissioner or 
designee shall determine the method and location of maintenance and storage 
of property. Property will be disposed of under the procedure specified by 
Minn. Stat. § 16.022. Upon disposition, the Commissioner or designee shall, 
in a timely manner, authorize payment to the finder the share due him under 
the terms and conditions of the permit. 

§ 1.5301 Property leasing (where state is lessor). Pursuant to Minn. Stat. § 
16.02, subd. 14, this rule governs the leasing out of state-owned real property 
which is temporarily not needed by the state. 

A. All persons wishing to be notified of the availability for leasing of state-
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owned property shall request in writing such notification. Requests shall be 
sent to: 

Director 
Real Estate Management Division 
Department of Administration 
G-22 Administration Building 
50 Sherburne Avenue 
St. Paul, Minnesota 55155 

A list of persons having requested such notification shall be maintained by 
the Real Estate Management Division. The list shall indicate the particular 
area in the state and the type of property (i.e., farm, office, etc.) the inter­
ested party has expressed an interest in. Notice shall be sent to all appropriate 
parties on the list when state-owned property is leased out. 

B. At least fifteen (15) calendar days prior to the bid return deadline, bid 
solicitations shall be mailed to appropriate parties who have requested notifi­
cation of the availability of property for leasing. In addition to mailing of bid 
solicitation to all parties known to have an interest in leasing the property, 
the Department of Administration may, where circumstances merit, advertise 
the property for lease in a newspaper having general circulation in the area in 
which the property to be leased is located. The property shall be leased to the 
highest responsible bidder, consistent with the State's intended use and man­
agement of the property. The Depirtment expressly reserves the right to re­
ject any or all bids or to waive informalities therein. 

C. Competitive bidding shall not be used when the Commissioner or desig­
nee determines that one or more of the following circumstances exist. 

1. There is only one interested party that can feasibly use the property. 

2. Factors other than bid price, such as maintenance of the property, 
are paramount. 

3. The contemplated rental term is of short duration. 

4. Other governmental entities have expressed the desire to lease the 
property. 

5. Factors exist which make the taking of competitive bids impractical 
or not in the best interest of the State of Minnesota. 
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Chapter IS Telecommunications 

§ 1.6001 Scope and purpose. Pursuant to Minn. Stat. § 16.02, subd. 2. a., 
these rules govern the procedures relating to the application by governmental 
bodies for sublease of TELPAK services from the Telecommunications Divi­
sion, Department of Administration, G-4 Administration Building, 50 Sher­
burne Avenue, St. Paul, Minnesota 55155. 

§ 1.6002 Definitions. 

A. For the purposes of 2 MCAR § § 1.6001-1.6005, the terms defined 
herein shall have the meanings given them, unless clearly indicated otherwise 
by the context. 

1. "TELPAK" means intercity private telephone circuit groups leased 
by the Telecommunications Division of the Department of Administration 
from any source including a common carrier, specialized common carrier, or 
the federal government. 

2. "Governmental Body" means any unit, agency, or political subdivi­
sion of state or local government. 

§ 1.6003 Application for sublease. 

A. Any governmental body may apply for subleasing TELPAK in accor­
dance with applicable tariffs. Applications shall be made in writing to: 

Telecommunications Division 
Department of Administration 
G-4 State Administration Building 
50 Sherburne Avenue 
St. Paul, Minnesota 55155 

B. The application shall include the following: 

1. name and address of governmental body applying for use of TEL­
PAK service; 

2. name, address, and telephone number of applicant's representative 
who will administer the lease; 

3. name and address for billing of charges; 

4. termination points and intended use of TELPAK circuits requested. 

§ 1.6004 Application approval. 

A. Applications shall be approved or rejected based on the availability of 
unused circuits and projections of state needs. No obligation exists on the 
part of the state to sublease any requested TELPAK. 
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B. All applicants shall be notified within a reasonable time in writing of 
the disposition of their application. 

§ 1.6005 Fees and conditions. 

A. Fees shall be established with the approval of the Commissioner of Fi­
nance and shall be based on TELPAK cost to the Telecommunications Divi­
sion and administrative overhead costs. Fees shall be changed as the above-
noted cost factors change. 

B. The following general terms shall apply to all leased TELPAK. 

1. The Telecommunications Division or the user may terminate the 
sublease on thirty (30) day written notice to the other party. 

2. The Telecommunications Division assumes no liability for any serv­
ice interruptions or other damage suffered by lessee as a result of TELPAK 
use. 
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RULES GOVERNING MINIMUM 
STANDARDS AND ADMINISTRATION 

OF MINNESOTA 911 EMERGENCY 
TELEPHONE SERVICE 

(MINN. STAT. §§403.01-403.12) 

2 MCAR § 1.6101 Purpose of rules. It is the purpose of these rules to give 
effect to Minn. Stat. § 403.01 et seq. which requires each county within the 
Twin Cities Metropolitan Area to establish a 911 emergency telephone system 
on or before December 15, 1982, and each remaining county within the state 
to establish a 911 system on or before December 15, 1986. 

2 MCAR § 1.6102 Definitions. For the purpose of these rules, the terms de­
fined in this section shall have the meanings given them. 

A. "Automatic Number Identification (ANI)" means the process of elec­
tronically identifying and displaying on a special viewing screen the telephone 
number of the calling party's telephone to a 911 answering person as the call 
is being answered. 

B. "Dedicated 911 trunk" means a telephone circuit which is used exclu­
sively for the purpose of transmitting 911 calls. 

C. "Busy Hour" means a one hour period during a 24 hour day where the 
number of 911 calls to the Public Safety Answering Point is usually a maxi­
mum. Similarly, "Busy Month" means the busiest month during a 12 month 
period. 

D. "Public Agency" means any unit of local government or special purpose 
district located in whole or part within this state which provides or has au­
thority to provide fire fighting, police, ambulance, medical or other emer­
gency services. 

E. "PSAP" or "Public Safety Answering Point" means a communications 
facility operated on a 24-hour basis which first receives 911 calls from per­
sons in a 911 service area and which may, as appropriate, directly dispatch 
public safety services or extend, transfer, or relay 911 calls to appropriate 
public safety agencies. 

F. "PSAP Manager" means the person having day-to-day responsibility for 
the operation of the public safety answering point. 

G. "Selective Routing" means a process through which a 911 call is routed 
by means of a special telephone trunking and electronic equipment configura­
tion to a predesignated public safety answering point. 

H. "Telephone Exchange Area" means a specific geographic area desig­
nated by the Department of Public Service which is served by one or more 
central offices. 
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I. "Telephone Exchange Area Central Office" or simply "Central Office" 
means the site of the telephone switching equipment and the switching equip­
ment itself for a specific telephone exchange area. 

2 MCAR § 1.6103 Establishment of County 911 Planning Committee. 

A. Each County Board of Commissioners in the State of Minnesota shall 
establish a committee to develop 911 emergency "telephone service plans for 
the county. The committee so established shall be known as the "County 911 
Planning Committee". Members on this committee shall not be considered 
public officers or employees by virtue of their membership on the committee. 

B. The County 911 Planning Committee shall include representation by 
emergency service providers and shall be responsible for developing the 911 
telephone system plan as required by these rules. 

2 MCAR § 1.6104 Submission of tentative plans. Each county shall submit a 
tentative 911 emergency telephone service plan to the Department of Admin­
istration and the Department of Public Service before December 15, 1978, 
and shall include the following information: 

A. The mailing address of the county, the names of the members of the 
County 911 Planning Committee, the date the plan is submitted to the De­
partment of Administration, the date 911 telephone service is proposed to be 
implemented and the signature of the person authorized to submit the county 
911 plan. 

B. A map showing the boundaries of telephone exchanges included in the 
proposed system area, telephone central office locations, and the proposed 
PSAP location(s). 

C. A list of all participating agencies whose services will be available by 
dialing 911. 

D. A list of proposed system hardware, trunking and features showing re­
spective installation, and recurring costs. Budgetary estimates as provided by 
the serving telephone companies are acceptable. 

2 MCAR § 1.6105 Submission of final plans. Each county shall submit a 
final plan to the Department of Administration and the Department of Public 
Service before December 15, 1979, and shall include the following informa­
tion: 

A. The mailing address of the county, the names of the members of the 
County 911 Planning Committee, the date the plan is submitted to the De­
partment of Administration, the scheduled implementation date of 911 tele­
phone service, and the signature of the person authorized to submit the 
county 911 plan. 

B. A map of the county which shows the telephone exchange boundaries, 
and the PSAP location(s), and any other pertinent jurisdictional boundaries. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



2 MCAR§ 1.6105 84 

C. The name and mailing address of the agency operating each PSAP and 
the name and telephone number of the PSAP manager. 

D. A description of the procedures and agreements for responding to 911 
calls which are routed to a PSAP other than the one which serves the area 
from which the call originates. 

E. A description of the 911 system routing and switching configuration 
with pertinent technical equipment specifications. 

F. A description of the trunk routing, a description of the central office 
equipment to be used, and the trunk mileage computations if the proposed 
911 system included selective routing. 

G. An itemized list of estimated recurring and installation costs for all pro­
posed telephone equipment and service. These estimates shall be provided by 
the telephone companies at no charge and shall be signed by an authorized 
telephone company employee. 

H. A certification from the county board that the plan meets the require­
ments of those public service agencies whose services will be available by dial­
ing 911. 

I. A list of all participating agencies whose services will be available by 
dialing 911 with the following information for each listed agency: 

1. agency name; 

2. agency mailing address; 

3. name and telephone number of the agency head; 

4. a brief description of the services to be provided; 

5. a description of current and proposed dispatching procedures. 

J. A description of the secondary means of providing service in the event 
of the failure of either or both of the following: 

1. All or a portion of the 911 emergency telephone system. 

2. Failure of PSAP primary electrical power. 

2 MCAR § 1.6106 Certificate of plan approval. 

A. Following review and comment on the plan, the Department of Admin­
istration shall base acceptance of the final plan upon compliance with no pro­
visions contained in these rules. The Department shall notify in writing the 
designated county official of the acceptance of the plan and shall include an 
itemization of those costs which will be eligible for payment by the state. 
This approval shall be in the form of a "Certificate of 911 Plan Approval". 
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B. If a final plan is disapproved, the Department of Administration shall 
issue a "Notice of Rejection" to the designated county official within six 
months from the date of submission, which notice shall set forth the reasons 
for disapproval. 

2 MCAR § 1.6107 Resubmission of plans. If a final plan is disapproved by 
the Department of Administration, a revised plan shall be resubmitted by the 
designated official within 90 days of the notice of rejection. The state shall 
review the revised plan and issue its approval or disapproval on the same basis 
as its consideration of the initial plan within 30 days following receipt of the 
revised plan. 

2 MCAR § 1.6108 Design standards. 

A. The 911 system shall be designed and operated to maintain a grade of 
service such that no more than one call out of 100 incoming calls will receive 
a busy signal on the first dialing attempt during the busy hour of an average 
week during the busy month. 

B. Where such services are available within a 911 service area, the 911 sys­
tem shall include the following: 

1. Police services. This term includes police, sheriff's departments and 
state patrol. 

2. Fire fighting services. 

3. Emergency medical services. This term includes ambulance service 
and first aid or other immediate response service provided directly to the 
caller. 

C. Other public safety and civil defense services may be included in the 
911 system at the discretion of the public agency operating the PSAP. 

D. PSAP answering equipment shall permit answering personnel to place 
the 911 call on hold. 

E. Each PSAP and each participating agency shall have at least one pub­
lished telephone number to call for non-emergency services. One number may 
be shared by two or more participating agencies provided there is a coopera­
tive agreement for call answering responsibility. 

F. Remote automatic alarm systems and other related devices shall not be 
installed in such a manner that an automatic alarm signal is connected to the 
911 trunks. 

2 MCAR § 1.6109 Operational requirements. 

A. 911 shall be the number published in the telephone directory to call in 
order to receive emergency assistance within the area served by each 911 sys­
tem. 
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B. The PSAP manager shall monitor the 911 system grade of service so 
that the requirements as set forth in this section are met, and shall initiate 
modification of the system consistent with the provisions set forth in 2 
MCAR § 1.6113 of these rules if they are not met. Telephone companies pro­
viding 911 telephone service shall measure and prepare a report regarding the 
911 grade of service at the request of the PSAP manager. For operational pur­
poses, the Department of Administration shall assume an average call dura­
tion time of 70 seconds per 911 call. 

If the measurement provided by the telephone company as set forth above 
indicates that the required level of service is not being met, the following 
steps shall be taken: 

1. The serving telephone company shall prepare plans, specifications 
and cost estimates to raise the level of service to the required level, and such 
information shall be provided to the PSAP manager. 

2. The Department of Administration and the Department of Public 
Service shall be notified as provided in 2 MCAR § 1.6113 of these rules. If a 
modification to the system contract is necessary, the provisions in 2 MCAR 
§ 1.6112 of these rules shall be satisfied. 

C. Any public safety agency with jurisdiction shall be notified immedi­
ately of any emergency within its jurisdiction. 

D. Each PSAP shall provide continuous service to all callers within its 
service area 24 hours each day, seven days a week. 

E. Any calls entering the 911 system not requiring the dispatching of a 
public safety service unit shall be referred to an administrative number. 

F. The PSAP manager may maintain a telephone number other than 911 
as a backup number to call should the 911 system fail. If such backup service 
is provided, the designated number shall be published in the telephone direc­
tory as the alternate number to call to receive emergency assistance only 
when the 9 11 call cannot be completed. 

G. The PSAP manager shall develop and maintain a system for recording 
911 calls received by the PSAP. The records shall be retained for a period of 
at least 31 days from the date of the call and shall include the following in­
formation: 

1. Date and time the call was received. 

2. Nature of the problem. 

3. Action taken by the dispatcher. 

A magnetic tape recording will satisfy this requirement. 
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H. The PSAP manager and/or ether designee of the county board shall pre­
pare and implement a program of public information regarding 911 service 
prior to system implementation. 

I. All tone signals provided to the 911 calling party shall be identical to 
tones received when making a regular call. 

J. The PSAP shall be notified in advance by an authorized 
telephone company representative of any routine maintenance work 
to be performed which may affect the 911 system reliability or 
capacity. Any such work shall be performed during PSAP off-peak 
hours. 

K. All telephone companies providing 911 service shall 
submit separate itemized bills to the Department of 
Administration and the local unit of government operating each 
PSAP, as specified in the contract for 911 service. 

L. The Department of Administration shall pay only those 
recurring charges incurred by a PSAP which has been issued a 
certificate of plan approval which represent the actual service 
provided by the telephone company to achieve the level of 
service as specified in 2 MCAR S 1.6108 A. of these rules. If a 
county selects a higher level of 911 telephone service, the 
costs of this added service shall be billed directly to the PSAP. 

2 MCAR § 1.6110 Variance from design standards. 

A. All requests for a variance shall be submitted to the Department of Ad­
ministration and the Department of Public Service in written form and shall 
contain the following information: 

1. A description of the variance which is requested. 

2. A specific reference to the section of the standard which is appli­
cable. 

3. A narrative explanation of the reason the variance is requested. 

4. A resolution or copy of minutes of the County Board which author­
izes the application for a variance. 

5. The signature of the person authorized by the county to make appli­
cation for the variance. 

B. A clear showing of either of the following shall serve as just cause for 
the granting of a variance: 

1. The equipment of the serving telephone utility(ies) is of such design 
or state of repair that it is not possible or practical to design a 911 telephone 
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system that conforms with established design standards. Application for vari­
ance based upon the above shall include a written statement from an officer 
of the serving utility(ies) setting forth the reasons the design standards cannot 
be met by the company. 

2. The costs to local government of implementing a 911 telephone sys­
tem in conformance with these standards would require a tax levy which 
would exceed the statutory local levy limit. 

C. Upon receipt of a request for a variance, the Department of Administra­
tion and, as appropriate, the Department of Public Service, shall evaluate the 
request and schedule an administrative review within 30 days of the date of 
receipt of the request for a variance. 

D. The administrative review shall be informal and the petitioner may pre­
sent materials, documents, and testimony in support of its request. The 
Department of Administration shall determine if the request meets the cri­
teria established for granting a variance, and issue its decision within 30 days 
of the date of review. 

E. If the finding of the Department of Administration is that the request 
meets established criteria, a variance shall be granted and a Notice of Variance 
shall be issued. 

F. If the finding of the Department of Administration is that the request 
for variance does not meet established criteria, no variance shall be granted 
and written notice shall be issued setting forth the reasons for denial. 

2 MCAR § 1.6111 Waivers from the requirements of Minn. Stat. § § 403.01-
403.08. 

A. A waiver from the requirements of Minn. Stat. § § 403.01-403.08, may 
be requested by a county, if federal or state financial assistance is not avail­
able to pay necessary costs as specified in 2 MCAR § § 1.6114-1.6115 of 
these rules and Minn. Stat. § 403.08. 

B. All requests for a waiver shall be submitted to the Department of Ad­
ministration in written form and shall contain the following information: 

1. A narrative explanation with cost figures of the reason the waiver is 
requested. 

2. A resolution or copy of minutes of the County Board which author­
izes the application for waiver. 

C. The waiver, if granted, shall be conditioned on the continued non­
availability of state and/or federal assistance. Once a waiver has been granted, 
the county shall file an annual statement with the Department of Administra­
tion certifying the continued non-availability of federal and/or state assis­
tance. When assistance becomes available, the waiver shall extinguish and the 
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county shall submit, within 6 months, a new implementation schedule, and 
if necessary, a revised final plan, to the Department of Administration. 

2 MCAR § 1.6112 System contracts. 

A. When ordering a 911 system or modifying an existing system, each 
county, together with the Department of Administration and the local gov­
ernment units operating the public safety answering points shall contract with 
the appropriate public utilities providing telephone service for implementa­
tion of the certified 911 system plan. 

B. The contract to implement a 911 system shall include an itemized list 
showing installation and recurring costs for all system features and hardware. 

C. Counties with 911 systems designed, contracted for or implemented 
before December 15, 1978, shall submit one copy of the 911 contract(s) to 
the Department of Administration and to the Department of Public Service. 

2 MCAR § 1.6113 Modification to plan. 

A. The PSAP manager through the local unit of government responsible 
for the operation of the PSAP, shall notify the Department of Administration 
30 days in advance of any proposed modification to the 911 system which 
would modify the plan as certified consistent with the provisions of 2 MCAR 
§ 1.6105. 

B. Within 30 days of receipt of such proposed modification, the Depart­
ment of Administration shall review it for consistency with the requirements 
of funding eligibility set forth in 2 MCAR § § 1.6114-1.6115, and issue its 
approval or disapproval. If the modifications are disapproved, such proposed 
changes shall be ineligible for funding assistance. 

2 MCAR § 1.6114 Funding eligibility/payment of recurring costs. 

A. Recurring costs of providing minimum 911 telephone service shall be 
paid by the state, as described herein, consistent with available funding, pro­
vided an approved final plan is on file with the Department of Administration 
and a Certificate of Plan Approval has been issued. 

B. The following recurring costs shall be paid by the state: 

1. The recurring costs associated with trunks and dial access trunk 
equipment necessary to provide the minimum grade of service as defined in 
2 MCAR § 1.6108 A. Additionally, in those exchange areas where the mini­
mum grade of service can be achieved with only one trunk due to extremely 
low population density, a second trunk is eligible if call-extending features are 
provided by the PSAP and 600 or more main stations are located in the ex­
change area. If call-extending is not provided from the PSAP, a second trunk 
is eligible U 1UUU or more main stations are located in the exchange area. 
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2. The recurring equipment and trunking costs associated with provid­
ing selective routing service for all exchanges that, without selective routing, 
would generate at least five redirected 911 calls per day. Should the number 
of redirected 911 calls be impossible to define by measurement, the follow­
ing formula shall be used: 

A X B X C _ Number of redirected 
1000 calls per day. 

a. "A" equals the population living in that part of a telephone ex­
change geographic area not normally served by communications personnel at 
the public safety answering point. (This figure can be determined by using 
census tract data or other appropriate means.) 

b. " B " equals the number of 911 telephone calls per 1,000 popula­
tion per day in the geographic area of the telephone exchange. If that number 
is not available, the following method shall be used for estimating that num­
ber: 

(1) Three (3) for all cities of the first class (as defined in Minn. 
Stat. § 410.01), or if the telephone exchange is located within ten air miles 
of the corporate boundaries of a city of the first class. 

(2) Two (2) for an exchange located within a city containing a 
population of 25,000 or more, but not a city within ten air miles of a city of 
the first class; for an exchange located within five air miles of the corporate 
boundaries of a city with a population of 25,000 or greater, or for those ex­
changes located more than ten but less than fifteen air miles from the corpor­
ate boundaries of a city of a first class. Determination of population shall be 
based upon the most current estimates of the State Demographer. If such 
estimates are not available, population shall be based upon the latest federal 
or special census. 

(3) One (1) for exchanges in those areas of the state not falling 
within the above classification. 

c. " C " equals the ratio of the number of 911 calls that will require 
redirection to the total number of 911 calls originating from that part of the 
telephone exchange geographic area not normally served by communications 
personnel at the PSAP. 

3. A county may petition the Department of Administration for state 
payment of selective routing costs for those exchanges which do not qualify 
for funding under 2 MCAR § 1.6114 B. 2. Such petition will be considered as 
an application for variance and shall comply with the provisions contained in 
2 MCAR § 1.6110 A. The Department of Administration shall evaluate such 
a request pursuant to the provisions of 2 MCAR § § 1.6110 C.-F. and shall 
grant a variance upon a clear showing by the petitioner of the following fac­
tors: 
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a. Extraordinary circumstances affecting the provisions of emer­
gency services such as the following: 

(1) Land use characteristics including, but not limited to resi­
dential, commercial, and industrial uses, the assessed valuation of the area, 
and reasonable population projections for a five year period. 

(2) Population characteristics including, but not limited to, 
population densities by discreet period of time per day and by season of the 
year. 

(3) Public Safety factors causing unique or unusual problems in­
cluding, but not limited to, natural and transportation barriers to effective 
service, the legal service boundaries of public safety agencies; and facilities or 
sites with unusual or potential high-risk public safety hazards. 

b. The Department of Administration's assumption of such pay­
ments results in a clear and significant improvement in public safety. 

C. In any telephone exchange having the technological capacity for gener­
ating ANI information, the cost of transmitting such information from the 
originating exchange to the primary PSAP shall be eligible for state payment. 

2 MCAR § 1.6115 Funding eligibility/payment of central office modification 
costs. The state shall pay the capital and installation costs associated with 
modification of telephone company central office switching equipment neces­
sary to properly route a call that was placed by dialing 911. Payment shall be 
subject to the following provisions: 

A. Sufficient documentation shall be furnished by the telephone com­
panies to provide for certification by the Department of Public Service that 
the modifications and the costs therefore are reasonable. 

B. Payment shall be made in accordance with Minn. Stat. § 403.11. 
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Chapter 16 Procurement 

§ 1.6S01 

A. Scope: Pursuant to Minn. Stat. Ch. 16, these rules govern the procure­
ment of materials and services for the state under the competitive bidding 
requirements. 

B. Definitions: Within 2 MCAR § § 1.6501-1.6804, the following apply, 
unless clearly indicated otherwise by the context: 

1. "Division of Procurement" means Division of Procurement, Depart­
ment of Administration, Room 112, State Administration Building, 50 Sher­
burne Avenue, St. Paul, Minnesota 55155. 

2. "Director" means Director of the Division of Procurement. 

3. "Liquidated damages" means a specific sum of money, agreed to as 
part of a contract to be paid by one party to the other in the event of breach 
of contract in lieu of actual damages, unless otherwise provided by law. 

4. "Material variance" means a variance in a bid from specifications or 
conditions which allows a bidder a substantial advantage or benefit not en­
joyed by all other bidders. 

5. "Newspaper of general circulation" means Finance and Commerce 
for general commodities and services and Construction Bulletin for construc­
tion projects, or an alternate approved by the Director. 

6. "Responsible Bidder" means a bidder who 

a. is a manufacturer of, regular dealer in, or an agent of a manufac­
turer of supplies of the general character to be furnished; or 

b. is in the business of furnishing the services to be provided; and 

c. is financially and otherwise able to perform the contract, as evi­
denced by integrity, ability, skill, experience, and performance of past con­
tracts for the state or other purchasers; and 

d. is otherwise qualified under law and rule, including incorporation 
or registration to do business in the State of Minnesota; and 

e. is in compliance with all tax laws thereof. 

§ 1.6502 Method of bidding. 

A. Any purchase estimated to exceed $5,000.00 shall be purchased on 
sealed bids, notice of solicitation of bid to be inserted once in a newspaper of 
general circulation at least seven (7) days prior to the bid opening date. Bids 
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shall also be solicited by sending bid invitations to all prospective bidders 
registered with the Division of Procurement pursuant to 2 MCAR § 1.6502 
C. and by posting notice on a public bulletin board in the Division of Procure­
ment Office at least five (5) days prior to the bid opening date. 

B. Any purchase estimated to be $5,000.00 or less may be made upon 
competitive bids or in the open market, but in either case will be based on 
three (3) competitive bids, so far as practicable. 

C. A list of bidders shall be maintained by the Division of Procurement for 
various commodity classes. Any persons desiring to sell supplies to the state 
may file with the Director of Procurement a letter showing their business 
address, the commodities they desire to sell to the state, and proof of incor­
poration or registration to do business in the state. The firm name shall then 
be placed on the permanent bid list to receive invitations to bid. The name of 
a bidder who fails to respond to three (3) consecutive bid invitations shall be 
removed from the list of bidders upon written notice. The name of the bidder 
so removed shall be restored only by specific written request. 

D. Submission of advertised bids. 

1. Each invitation to bid shall include the following information and 
any other relevant information required by the nature of the individual bid, 
as called for in the bid specifications. 

a. Department, Division, tiid requisition number; 

b. name and address of using agency; 

c. date of issuance; 

d. time and place of delivery of bid; 

e. dale, hour, and place for opening bids; 

f. security requirements, if any; 

g. quantity of supplies and/or services to be furnished; 

h. description of supplies and/or services to be furnished; 

i. place, method, and conditions of inspection or testing, if required; 

j . applicable general and special conditions. 

2. General bid conditions. Bid conditions applicable to all state pur­
chases shall be stated on the standard invitation to bid. 

3. Special bid conditions. Bid conditions applicable to specific com­
modities or types of purchase shall be stated in the invitation to bid. Special 
conditions supersede general conditions, if conflicting. 
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4. Bids shall be completed, signed, and submitted by each bidder in 
accordance with the instructions contained in each invitation for bid. Tele­
graphic bids shall not be considered unless expressly permitted in the invita­
tion to bid. Bids shall be delivered to the Division of Procurement at address 
shown on bid invitation. 

5. In each instance, the bids shall be on the form provided, in a sealed 
bid envelope or an envelope clearly identified with the commodity, time and 
date of opening, and the name of bidder on the front of the envelope. 

§ 1.6503 Bid security. 

A. Each bid invitation shall set forth the bid security required by the Divi­
sion. Such bid security shall be made payable to "State of Minnesota" and 
shall be made upon the condition or guarantee that in the event the bidder's 
offer is accepted, the bidder shall enter into contract in accordance with the 
proposal. 

B. Certified checks or bid bonds of successful bidders shall constitute 
liquidated damages for failure of a bidder to enter into a contract, and shall 
also be held as security for delivery and acceptance of merchandise, or satis­
factory completion of the contract. A performance bond for twenty-five per­
cent (25%) of the award may be substituted. 

C. Checks of unsuccessful bidders shall be returned to vendor by placing 
them in the mail within five (5) working days after an award is made. Checks 
of successful vendors shall be returned as soon as delivery is completed and 
acceptance is made by the agency, or the contract is satisfactorily completed. 
No interest shall be paid on any monies held as security. 

D. Annual bid and supply bond. 

1. Bidders may file with the Director of Procurement an annual bid and 
supply bond in lieu of individual bonds or other security required in various 
individual bid invitations. 

2. Annual bid and supply bonds, when accepted by the Director of Pro­
curement, shall cover all bids by the vendor for materials, commodities, and 
supplies during the effective period of the annual bond, except as provided in 
2MCAR § 1.6503 D. 3. 

3. Annual bid and supply bonds shall not cover bid: 

a. for building construction, repair, remodeling or other public 
works; 

b. on which the annual bid security does not amount to 5% of the 
bid; 

c. when another bond is required by specification; or 
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d. when bond is used as security on other bids. 

4. The vendor shall be notified in writing if the necessity arises to at­
tach the bond for breach of contract. 

§ 1.6504 Opening of bids. 

A. Upon receipt in the Division of Procurement, all bids will be time 
stamped, showing the date and hour received. Bids received after the time set 
for the opening of bids will be returned unopened to the bidders. Bids shall 
be opened publicly and read aloud at the time and place established in the 
bid invitation. All original bids will be retained pursuant to Minn. Stat. § 
16.07, subd. 2, for public inspection in the Division of Procurement. 

B. Recording and tabulation of bids. The names of bidders, prices bid, and 
other pertinent data shall be recorded on a tabulation form which shall be 
available for public inspection in the Division of Procurement. 

C. Rejection of bids. The state may reject any or all bids or portions there­
of. All bids shall be rejected for good and sufficient cause, including but not 
limited to, abandonment of the project by the state, or insufficient state 
funds. 

D. A vendor whose sealed bid is rejected shall be given notice of the rejec­
tion and the reason(s) for rejection of the bid. 

E. Informalities and minor deficiencies. The state reserves the right to 
waive minor deficiencies or informalities in bids. Minor informalities shall be 
waived if, in the judgment of the Director of Procurement, the best interest 
of the state would be served without prejudice to the rights of the other bid­
ders. Examples of minor deficiencies include, but are not limited to: 

1. omission of the title of the signatory; 

2. failure to furnish required catalog cuts; 

3. minor detail omissions. 

§ 1.6505 Award. 

A. Award of contracts shall be made in conformity with Minn. Stat. § 
16.08 and with no material variance from the terms and conditions of the bid 
invitation. 

§ 1.6506 Tie bids. 

A. Tied low bids for less than $500.00 shall be resolved by drawing lots 
among the tied low bidders, except as provided in 2 MCAR § 1.6506 C. 

B. Except as provided in 2 MCAR § 1.6506 C , tied low bids for $500.00 
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or more shall be referred to the Director or Assistant Director of Procurement 
for disposition. The Director of Procurement may enter into negotiation with 
tied low bidders when the Director deems such action to be in the best inter­
est of the State. 

C. Whenever a tie involves a Minnesota firm and one whose place of busi­
ness is outside the State of Minnesota, preference shall be given to the Minne­
sota firm. 

§ 1.6S07 Contract performance. 

A. The Director of Procurement or authorized agents of state departments 
shall place orders with successful bidders using official state purchase orders. 

B. Upon award, shipment shall be made in accordance with delivery in­
structions in the invitation to bid. 

C. All deliveries shall conform to specifications of the bid. Failure in this 
respect shall be cause for rejection of the goods. 

D. Commodities that fail to comply with specifications, fail to conform to 
the vendor's sample, are not as provided on the purchase order, or arrive in an 
unsatisfactory condition shall be rejected except as provided in 2 MCAR § 
1.6507 H. 2. 

E. Notice of rejection, based upon apparent deficiencies disclosed by ordi­
nary methods of inspection, shall be given by the receiving agency to both 
vendor and the carrier (if FOB shipping point) within reasonable time after 
delivery, with a copy of this notice to the Division of Procurement. Revoca­
tion of acceptance for latent deficiencies that would make the items unsatis­
factory for the purpose intended shall be given by the state within reasonable 
time after discovery. The contractor shall satisfactorily repair or replace such 
items within a reasonable period of time. 

F. The state may require that the vendor permit inspection of the com­
modities prior to shipment at the factory, plant, or establishment where pro­
duced, manufactured, or stored. Unless provision for inspection is made in 
the invitation to bid, costs thereby incurred will be paid by the state. 

G. The vendor shall forthwith remove at his expense any item rejected by 
the state. If the vendor fails to remove such an item, or to forthwith forward 
shipping instructions to the agency concerned, the state may sell the item and 
remit the proceeds of sale, less the expense involved, in accordance with law 
including but not limited to Minn. Stat. § 336.2-603. 

H. If the needs of a state agency do not permit time to replace rejected 
merchandise, or if deliveries are not made within the time specified in the 
contract, the agency may: 

1. With the approval of the Director of Procurement, buy on the open 
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market supplies of the nature required. The vendor shall be liable for all addi­
tional costs and expenses. 

2. If it is determined that an item does not conform strictly to specifi­
cations, but can be used satisfactorily, the Director of Procurement may 
adjust the price with written acquiescence of the vendor, and authorize the 
agency to keep and use such part of the order when such action is required to 
sustain continued operation. 

I. The Director of Procurement may direct that a laboratory analysis or 
other tests be made to determine the acceptability of the delivered product(s) 
and to insure that product(s) meet specifications. In these instances, accept­
ance by the state shall not occur nor be deemed to have been made, and the 
discount time shall not begin, until testing is completed and affirmative re­
sults are obtained. Vendors shall be notified of unsatisfactory test results. 

§ 1.6508 Failure to perform. 

A. If a bidder who is awarded a contract fails to perform as specified, the 
bid security shall be retained by the state and deposited with the State Trea­
surer as liquidated damages. The vendor may also be determined not to be a 
responsible bidder. The state may also pursue all other remedies permitted or 
provided by law. 

B. If the bid security is in the form of a bond, the bonding company shall 
be notified in writing of the default. A vendor who fails to enter into contract 
that has been awarded to him may be determined not to be a responsible 
bidder regardless of whether bid security was required. The state may seek 
further damages and shall not be limited by the absence or existence of a 
bond. 

C. After the award of a contract, if the vendor fails to furnish satisfactory 
performance security, if required, the vendor shall be deemed in default and 
subject to the above provisions. 

D. A vendor shall be held in default for failure to conform to bid specifi­
cations or standard commercial practices including, but not limited to the 
following: 

1. failure to make deliveries within the time specified in the contract; 

2. deliveries of goods or materials that do not conform to samples or 
specifications, and are not promptly replaced or 

3. delivery of goods or materials that are repeatedly rejected; or 

4. misbranding or materially misrepresenting goods or materials pur­
chased under the contract. 
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E. In all cases of default, the vendor may be determined not to be a re­
sponsible bidder. 

§ 1.6509 Contract cancellation. 

A. The Director of Procurement may cancel a purchase entered into under 
competitive bidding under any one of the following conditions including, but 
not limited to: 

1. the contractor agrees to the cancellation; 

2. the contractor has obtained the contract by fraud, collusion, con­
spiracy, or in conflict with any statutory or constitutional provision of the 
State of Minnesota; 

3. failure to deliver as agreed. 

§ 1.6510 Bidder errors. 

A. Prior to the opening of sealed bids, any person may withdraw his bid 
by notifying the Director in writing of his desire to withdraw, by appearing 
in person at the Division of Procurement's Office and withdrawing the bid, or 
by telegraphic writing received by the Director requesting withdrawal of his 
bid. 

B. Subsequent to the opening of sealed bids, a person may withdraw his 
bid only upon a showing that an obvious error exists in the bid. The showing 
and request for withdrawal must be made in writing to the Director within a 
reasonable time after the opening of the bids and prior to the state's detri­
mental reliance on the bid. 
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2 MCAR S 1.6601 Sheltered workshop. 
/ 

\£ A. Any sheltered workshop wishing to apply to receive notice 
of available state contracts pursuant to Minnesota Statutes 

<Q Section 16.281, shall apply in writing to Director, Minnesota 
,\2 Association of Rehabilitation Facilities. 

2 MCAR S 1.6701 Purpose, scope, definitions. 

A. Purpose: 2 MCAR SS 1.6701-1.6705 are promulgated 
•v.' pursuant to Minn. Stat. SS 16.081-16.086 and Minn. Stat. S 

fy 645.445 for the purpose of establishing procedures relating to 
/ 0 the small business and small business owned by socially or 
/^& economically disadvantaged persons set-aside program 
V administered by the Division of Procurement, Department of 

Administration, 50 Sherburne Avenue, St. Paul, Minnesota 55155. 
2 MCAR SS 1.6501-1.6601 shall also govern procurement under this 
program. 

B. Scope: In the event of irreconcilable conflict between 
the general procurement rules in 2 MCAR SS 1.6501-1.6601 and 
these rules relating specifically to the set-aside program, the 
rules of the set-aside program- shall govern. 

C. Definitions: The definitions contained in Minn. Stat. S 
645.445 shall apply in the administration of the set-aside 
program. In addition, the following definitions shall apply: 

1. The terms "racial minorities", "women" and "persons 
who have suffered a substantial physical disability" contained 
in Minn. Stat. S 645.445, subd. 5 shall have the following 
meanings: 

a. "Racial minorities" - All persons in one or more of 
the following categories: 

(1) Black (not of Hispanic origin) - All persons 
having origins in any of the Black racial groups of Africa; 

(2) Hispanic - All persons of Mexican, Puerto Rican, 
Cuban, Central or South American, or other Spanish culture or 
origin, regardless of race; 

(3) Asian or Pacific Islander - all persons having 
origins in any of the original peoples of the Far East, 
Southeast Asia, the Indian subcontinent or the Pacific Islands. 
This area includes, but is' not limited to, China, Vietnam, 
Japan, Korea, the Phillippine Islands, and Samoa; 

(4) Alaska Native - All persons having origins in 
any of the original peoples of North America and who maintain 
cultural identification through tribal affiliation; 

(5) "Indian" - An individual having origins in any 
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of the original people of North America who is an enrolled 
member of an Indian tribe recognized as such by the government 
of the United States and Canada. 

b. "Women" - All persons of the female gender; 

c. "Persons who have suffered a substantial physical 
disability" - All persons suffering a physical impairment that 
is likely to cause difficulty in securing, retaining and/or 
advancing in employment, and that substantially limits one or 
more of his or her major life activities, including but not 
limited to visual, hearing or special learning impairments. 

2. "A small business owned and operated by a socially or 
economically disadvantaged person(s)" means a small business as 
defined in Minn. Stat. S 645.445, subd. 2 which is 51% owned and 
operated on a day-to-day basis by a socially or economically 
disadvantaged person as defined in Minn. Stat. S 645.455, subd. 
5. 

3. "Manufacturer" means a business that makes and/or 
processes raw materials into a finished product; 

4. "Manufacturer's representative" means a business that 
has a written agreement or agreements with one or more 
manufacturers to sell the products of such manufacturer(s), but 
that is not an employee of such manufacturer(s); 

5. "Dealer, jobber or distributor" means a business that 
maintains a store, warehouse or other establishment in which a 
line or lines of products are kept in inventory and are sold to 
the public on a wholesale and/or retail basis; 

6. "Contractor" means a business that is engaged in 
construction including but not limited to general, mechanical, 
and/or electrical contracting, or that provides a specific 
service including but not limited to trash removal, snow 
removal, janitorial services; 

7. "Joint venture" means the association of two or more 
businesses, all of which are certified businesses in the small 
business and/or small business owned and operated by socially 
and economically disadvantaged persons program, for the purpose 
of receiving a procurement bid award; 

8. "Broker" means a business that carries no inventory 
and that has no written agreement with any manufacturer to sell 
the products of such manufacturer; 

9. "Third-party lessor" means a business that as a lessee 
acts as a lessor to a third party. 

2 MCAR S 1.6702 Eligibility for set-aside program. 

A. The following businesses shall be eligible for 
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participation in the set-aside program: manufacturer, 
manufacturer's representative, dealer, jobber, distributor, 
contractor, and businesses engaged in a joint venture. 

B. The following businesses shall not be eligible for 
participation in the set-aside program: brokers and third-party 
lessors. 

2 MCAR S 1.6703 Self-certification of eligibility. 

/ 
A#- A. To become eligible to receive invitations for set-aside 

4\s Q bids, each business shall certify and file with the Division of 
(\y Procurement the following information on the application forms 
V) provided: 

1. name and address of applicant and principal place of 
business; 

2. whether applicant is applying for designation as a 
small business or a small business owned and operated by a 
socially or economically disadvantaged person(s); designation 
shall be made as to the type of business operated and the kinds 
of service, materials, or supplies which can be delivered; 

3. number of employees; 

4. gross revenues in the preceding fiscal year; 

5. whether the business is an affiliate or subsidiary of 
a business dominant in its field of operation; 

6. listing of all owners, including percentage of 
ownership, and all officers of the applicant with full 
disclosure of all owners' and officers' direct and indirect 
involvement in other businesses and enterprises which are in the 
same field of operation as the applicant, unless ownership is by 
common stock regularly bought and sold through recognized 
exchanges; 

7. all other relevant information requested by the 
division. 

B. If the applicant is certifying itself for designation as 
a business owned and operated by socially or economically 
disadvantaged persons, the applicant shall also provide 
information indicating the basis of claim for designation under 
the standards established by Minn. Stat. S 645.445, subd. 5 and 
these rules for each officer and owner of the business. 

C. To assist in verification of the self-certification, the 
Division of Procurement on behalf of the Commissioner of 
Administration shall require each business to submit a copy of 
its income statement for the preceding fiscal year as well as a 
statement of the number of employees. If a business does not 
have one year's experience, it shall indicate the date the 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



2 MCAR § 1.6703 102 

business was organized and provide an income statement for that 
period since the business was organized. 

D. The Director of the Division of Procurement shall be 
notified in writing of any and all changes in the applicant's 
business which may alter the information provided above within 
thirty (30) days of such change(s). 

E. Each applicant shall be notified in writing of the 
acceptance or rejection of the application, within 30 days of 
receipt of the self-certification form by the Division of 
Procurement. An application shall be rejected on any of the 
following grounds: 

1. Applicant is dominant in its field of operation or is 
an affiliate or subsidiary of a business dominant in its field 

. of operation; 

2. Applicant has failed to provide all relevant required 
information; 

3. Where applying for designation as a business owned and 
operated by socially or economically disadvantaged person(s), 
applicant failed to establish that majority ownership and 
operating control are held by-socially or economically 
disadvantaged person(s); 

4. Applicant has failed to comply with laws and rules of 
the state relating to procurement; 

5. Applicant's failure to comply with the requirements of 
these rules or Minn. Stat. S 16.083, et seq. faith in 
application for inclusion in this program; 

6. Applicant is a broker and/or third-party lessor. 

F. After an applicant has received written notice of 
rejection of its application to participate in the set-aside 
program, applicant may appeal this decision in writing to the 
Director of the Division of Procurement within thirty (30) days 
of receipt of such notice. The director shall render a decision 
in writing on the application within thirty (30) days of receipt 
of the appeal. If the applicant's rejection is sustained by the 
director, applicant may appeal this decision in writing to the 
Commissioner of Administration within thirty (30) days of 
receipt of such determination. The commissioner shall render 
the final decision in writing within thirty (30) days of receipt 
of such appeal. 

2 MCAR 1.6704 Establishment of set-aside procurements. 
J 

£^ A. A list of set-aside businesses, properly certified 
Qpursuant to 2 MCAR S 1.6703 shall be established and maintained 
s^ by the Division for various commodity classes. * 

f> 
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B. Determination of contracts for set-aside. When a 
requisition is received by the Division of Procurement and is 
placed on the list of set-aside contracts, the contract for a 
particular commodity shall be offered to those businesses on 
that commodity list and awarded as follows: 

1. For all such requisitions, the Division of Procurement 
shall establish an estimated price for the goods or services; 

2. All businesses on the set-aside list shall be notified 
of the estimated price; 

3. First attempt at purchase shall be made from a small 
business owned and operated by a socially or economically 
disadvantaged person(s); 

4. Where there is only one business in a given commodity 
class the business shall be invited to submit a bid based on the 
estimated price; 

5. Where there are two or more businesses in a given 
commodity class, competitive bids shall be obtained; 

6. Acceptable bids shall be recorded and the award made 
to the lowest responsible bidder; 

7. No award shall be made when the low bid is more than 
5% over the estimated price; 

8. Where there are no bids or no acceptable bids, 
unsatisfactory bids, if any, will be recorded and the 
requisition shall thereafter be rebid through normal procurement 
procedures; 

9. If it is necessary to reject original bids and the bid 
specifications are substantially changed or were in error, 
specifications shall be revised and the project rebid under 
set-aside rules; 

10. If an acceptable bid is received and awarded under 
normal procurement procedures, the cost or price shall be 
recorded for report purposes. 

2 MCAR S 1.6705 General terms and conditions. 

$ 

9 
0 

A. A business which, if offered an award, finds that it 
cannot produce, supply or construct according to the bid terms 
and conditions shall, within seven (7) calendar days after 

\y receipt of notice as low bidder, notify the Division of 
Procurement in writing of the reasons therefor. 

B. When the Commissioner of Administration finds that the 
low bidder is unable to perform, the Department of Economic 
Development shall be notified by the Division of Procurement in 
accordance with Minnesota Statutues Section 16.084, so that the 
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Commissioner of Economic Development can assist the small 
business in attempting to remedy the causes of the inability to 
perform. 

C. Failure to enter into the contract or to accept an 
offered award will not automatically disqualify a business from 
further bidding. 

D. The records of the Procurement Division shall show the 
reason(s) for such failure. 

E. A business shall be removed from the set-aside list and 
disqualified from further bidding on any set-aside contract for 
failure to satisfactorily complete and fulfill the terms and 
conditions of a set-aside contract after an award has been made 
and accepted. Notice of removal and disqualification and the 
,reasons therefor shall be provided in writing to the business by 
the Division of Procurement and shall be effective thirty (30) 
days after receipt by the business. Disqualification shall 
remain in effect until the business documents in writing the 
corrections made and the steps taken to assure performance of 
future contracts. Such documentation shall be directed to the 
Director, Division of Procurement. 

F. A business shall be removed from the set-aside list and 
disqualified from further bidding on any set-aside contract when 
the business no longer qualifies for the set-aside program 
pursuant to Minn. Stat. SS 16.081-16.086, Minn. Stat. S 645.455 
and these rules. Notice of such removal and the reasons 
therefor shall be provided in writing to the business by the 
Division of Procurement and shall be effective upon receipt by 
the business. 

G. When a business is removed from the set-aside list and 
disqualified from further bidding on any set-aside contract the 
business may appeal such removal and disqualification according 
to the procedure described in 2 MCAR S 1.6703 F. 

H. The Director of the Division of Procurement may divide 
bid invitations by dollar amounts, units of production, or 
duration of contract to facilitate awarding contracts to 
business in the set-aside program. 

I. No contractor awarded a contract under the set-aside 
program shall subcontract fifty percent (50%) or more of the 
dollar value of the work under such contract. In construction 
contracts, the amount of specialty subcontracting shall be 
excluded in determining the total amount of permissible 
subcontracting. 
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§ 1.6801 State-funded partial indemnification of small businesses and small 
businesses owned by economically and socially disadvantaged persons. Pur­
suant to Minn. Stat. § 574.262 (1977), 2 MCAR § § 1.6801-1.6804 estab­
lish procedures relating to state funding of partial indemnification for certain 
state contractors which are small businesses and small businesses owned by 
economically and socially disadvantaged persons. Rules establishing eligibility 
standards are exempted from the providions of Minn. Stat. Ch. 15. 

§ 1.6802. Any person, corporation, or other legal entity wishing to apply for 
partial indemnification shall contact the Division of Procurement, State Ad­
ministration Building, 50 Sherburne Avenue, St. Paul, Minnesota 55155. The 
application for determination of eligibility shall include the following: 

1. a current certified financial statement or equivalent approved by the 
Director; 

2. reasons for requesting partial indemnification; 

3. a list of all bonding companies contacted; 

4. copies of all denials of application(s) for bonding received from 
bonding companies or bonding agencies; 

5. a summary of all other efforts undertaken to obtain bonding; 

6. all other relevant information requested. 

§ 1.6803. Upon receipt of an application for determination of eligibility, the 
Commissioner shall make an eligibility determination and notify the applicant 
within a reasonable time. 

§ 1.6804. Participation in partial indemnification pursuant to these rules 
shall be restricted or limited as set forth in Minn. Stat. § 574.262, subd. 2. 

/ 3023, /9£0^7<57-
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2 MCAR S 1.90101 Authorization. Rules 2 MCAR SS 1.90101-1.90906 
/ are authorized by Minnesota Statutes, sections 327.31 to 327.36; 
X and 327.55 and established through the rulemaking procedures set 

forth in Minnesota Statutes, sections 15.0411 to 15.0417, to 
Q \ implement, interpret, and carry out the provisions of Minnesota 
•y Statutes, sections 327.31 to 327.36; and 327.55 relating to 
0 manufactured homes. If these rules differ from the code 

promulgated by the American National Standards Institute as ANSI 
A119.1, or the provisions of the National Fire Protection 
Association identified as NFPA 501B, these rules shall govern in 
all cases. 

2 MCAR S 1.90102 Enforcement. The commissioner shall administer 
and enforce all the provisions of 2 MCAR SS 1.90101-1.90906 and 
the code. Any authorized representative of the Department of 

«>.Administration may enter any premises where manufactured homes 
ry are manufactured, sold, offered for sale, parked in any 
\ manufactured home park in the state, or installed in the state 
A if the installation was made after September 1, 1974. The 
^ authorized representative may examine any records and may 

y inspect any manufactured home, equipment, or installations to 
ensure compliance with the provisions of 2 MCAR SS 
1.90101-1.90906 and the code.- The authorized representative may 
require that a portion or portions of a manufactured home be 
removed or exposed in order that an inspection may be made to 
determine compliance, or require that all portions of an 
installation be removed or exposed to make this determination. 

2 MCAR S 1.90103 Definitions. 

v/ A. Applicability. For the purposes of 2 MCAR SS 
1.90101-1.' 
given them 

A. 1.90101-1.90906, the terms defined in B.-GGG. have the meanings 

£ B. Accessory structure. "Accessory structure" means 
manufactured home accessory structure. 

C. Act. "Act" means the National Manufactured Housing 
Construction and Safety Standards Act of 1974, title VI of the 
Housing and Community Development Act of 1974, United States 
Code, title 42, sections 5401-5426 (1976), as amended through 
March 15, 1982. 

D. Anchor. "Anchor" means ground anchor. 

E. Anchoring equipment. "Anchoring equipment" means straps, 
cables, turnbuckles, and chains, including tensioning devices, 
which are used with ties to secure a manufactured home to ground 
anchors. 

F. Anchoring system. "Anchoring system" means any method 
used for securing the manufactured home to a foundation system 
or the ground. 
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G. Approved. "Approved" means acceptable to the authority 
having jurisdiction. 

H. Authority having jurisdiction. "Authority having 
jurisdiction" means the Commissioner of Administration or his 
authorized representative. 

I. Authorized representative. "Authorized representative" 
means any person, firm, or corporation, or employee thereof, 
approved or hired by the commissioner to perform inspection 
services. 

J. Baling. "Baling" means a method of "wrapping" a cross 
section (roof, walls, and floor) and the main frame (chassis) of 
a manufactured home with straps. 

K. Code. "Code" means the manufactured home building code. 

L. Commissioner. "Commissioner" means the Commissioner of 
Administration or his duly authorized representative. 

M. Construction alteration. "Construction alteration" means 
the replacement, addition, modification, or removal of any 
equipment or installation which may affect the construction, 
plumbing, heating, cooling, or fuel burning system, or 
electrical system or the functioning of any of these in 
manufactured homes subject to the code. 

N. Construction compliance certificate. "Construction 
compliance certificate" means the certificate provided by the 
manufacturer or dealer to both the commissioner and the owner 
which warrants that, the manufactured home complies with the code. 

0. Dealer. "Dealer" means any person engaged in the sale, 
leasing, or distribution of a manufactured home primarily to 
persons who purchase or lease for purposes other than resale. 

P. Defect. "Defect" means a failure to comply with an 
applicable federal mobile home construction and safety standard, 
as set forth in Code of Federal Regulations, title 24, part 3280 
(1981), that renders the manufactured home or any part or 
component of it not fit for the ordinary use for which it was 
intended, but that does not result in an unreasonable risk of 
injury or death to occupants of the manufactured home. 

Q. Design approval inspection agency. "Design approval 
inspection agency" means a state or private organization that 
has been accepted by the secretary. 

R. Diagonal tie. "Diagonal tie" means a tie intended 
primarily to resist horizontal or shear forces and which may 
secondarily resist vertical, uplift, and overturning forces. 

S. Distributor. "Distributor" means any person engaged in 
the sale and distribution of manufactured homes for resale. 
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T. Evaluation agency. "Evaluation agency" means an 
organization approved by the commissioner which is qualified by 
reason of facilities, personnel, experience, and demonstrated 
reliability to investigate and evaluate manufactured homes. 

U. Failure to conform. "Failure to conform" includes 
noncompliance, having a defect or serious defect, and having an 
imminent safety hazard related to failure to comply with an 
applicable federal mobile home construction and safety standard 
in Code of Federal Regulations, title 42, part 3280 (1981). 
"Failure to conform" is used as a substitute for all of those 
terms. 

V. Footing. "Footing" means that portion of the support 
system that transmits loads directly to the soil. 

W. Foundation system. "Foundation system" means a permanent 
foundation constructed in conformance with the state building 
code. 

X. Ground anchor. "Ground anchor" means any device at the 
manufactured home stand designed to transfer manufactured home 
anchoring loads to the ground. 

Y. Imminent safety hazard: "Imminent safety hazard" means a 
hazard that presents an imminent and unreasonable risk of death 
or severe personal injury that may or may not be related to 
failure to comply with an applicable federal mobile home 
construction and safety standard in Code of Federal Regulations, 
title 42, part 3280 (1981). 

Z. Independent inspection agency. "Independent inspection 
agency" means an organization approved by the commissioner 
qualified to review and approve plans and specifications for 
manufactured homes with respect to model, structural, 
electrical, mechanical, and plumbing requirements and to 
evaluate quality control programs and make inspections. 

AA. Installation. "Installation" of a manufactured home 
means assembly, at the site of occupancy, of all portions of the 
manufactured home, connection of the manufactured home to 
existing utility connections, and installation of support or 
anchoring systems. 

BB. Installation alteration. "Installation alteration" 
means the replacement, addition, modification, or removal of any 
components of the ground support or ground anchoring systems 
required under the provisions of 2 MCAR SS 1.90101-1.90906. 

CC. Installation compliance certificate. "Installation 
compliance certificate" means the certificate provided by the 
installer to both the commissioner and the owner which warrants 
that the manufactured home complies with 2 MCAR SS 
1.90101-1.90906. 

DD. Installation instructions. "Installation instructions" 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



109 2MCAR§ 1.90103 

means those instructions provided by the manufacturer 
accompanying each manufactured home detailing the manufacturer's 
requirements for ground supports and anchoring systems 
attachments. 

EE. Installation seal. "Installation seal" means a device 
or insignia issued by the commissioner to a manufactured home 
installer to be displayed on the manufactured home to evidence 
compliance with the commissioner's rules pertaining to 
manufactured home installations. 

FF. Installer. "Installer" means manufactured home 
installer. 

GG. Label. "Label" means the approved form of certification 
required by the secretary or the secretary's agents to be 
affixed to each transportable section of each manufactured home 
manufactured for sale, after June 14, 1976, to a purchaser in 
the United States. 

HH. Length of a manufactured home. "Length of a 
manufactured home" means its largest overall length in the 
traveling mode, including cabinets and other projections which 
contain interior space. Length does not include bay windows, 
roof projections, overhangs, or eaves under which there is no 
interior space, nor does it include drawbars, couplings, or 
hitches. 

II. Listed. "Listed" means equipment or materials included 
in a list published by a nationally recognized testing 
laboratory that maintains periodic inspection of production of 
listed equipment or materials and whose listing states either 
that the equipment or material meets nationally recognized 
standards or has been tested and found suitable for use in a 
specified manner. 

JJ. Listing agency. "Listing agency" means an agency 
approved by the commissioner which is in the business of listing 
or labeling and which maintains a periodic inspection program on 
current production of listed products, and which makes available 
at least an annual published report of the listing which 
includes specific information that the product has been tested 
to approved standards and found safe for use in a specified 
manner. 

KK. Main frame. "Main frame" means the structural component 
on which is mounted the body of the manufactured home. 

LL. Manufactured home. "Manufactured home" means a 
structure, transportable in one or more sections, which in the 
traveling mode is eight body feet or more in width or 40 body 
feet or more in length, or, when erected on site, is 320 or more 
square feet, and which is built on a permanent chassis and 
designed to be used as a dwelling with or without a permanent 
foundation when connected to the required utilities, and 
includes the plumbing, heating, air conditioning, and electrical 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



2MCAR§ 1.90103 110 

systems contained therein; except that the term includes any 
structure which meets all the requirements and with respect to 
which the manufacturer voluntarily files a certification 
required by the secretary and complies with the standards 
established under Minnesota Statutes, chapter 327. 

MM. Manufactured home accessory structure. "Manufactured 
home accessory structure" means a factory-built building or 
structure which is an addition or supplement to a manufactured 
home and, when installed, becomes a part of the manufactured 
home. 

NN. Manufactured home building code. "Manufactured home 
building code" means for manufactured homes manufactured after 
July 1, 1972, and prior to June 15, 1976, the standards code 
promulgated by the American National Standards Institute and 
identified as ANSI A119.1, including all revisions thereof in 
effect on May 21, 1971, or the provisions of the National Fire 
Protection Association and identified as NFPA 501B, and further 
revisions adopted by the commissioner. 

"Manufactured home building code" means for manufactured 
homes constructed after June 14, 1976, the mobile home 
construction and safety standards promulgated by the United 
States Department of Housing and Urban Development which are in 
effect at the time of the manufactured home's manufacture. 

00. Manufactured home installer. "Manufactured home 
installer" means any person, firm, or corporation which installs 
manufactured homes for others at site of occupancy, except 
manufactured homes installed on a foundation system. 

PP. Manufacturer. "Manufacturer" means any person engaged 
in manufacturing or assembling manufactured homes, including any 
person engaged in importing manufactured homes for sale. 

QQ. Mobile home. "Mobile home" is synonymous with 
manufactured home whenever it appears in 2 MCAR SS 
1.90101-1.90906 and in other documents or on construction or 
installation seals. 

RR. Model group. "Model group" means two or more 
manufacturer-designed accessory structures which constitute one 
model. 

SS. Noncompliance. "Noncompliance" means a failure of a 
manufactured home to comply with a federal mobile home 
construction or safety standard that does not constitute a 
defect, serious defect, or imminent safety hazard. 

TT. Person. "Person" means a person, partnership, 
corporation, or other legal entity. 

UU. Production inspection primary inspection agency. 
"Production inspection primary inspection agency" means an 
agency which evaluates the ability of manufactured home 
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manufacturing plants to follow approved quality control 
procedures and which provides ongoing surveillance of the 
manufacturing process. 

W . Purchaser. "Purchaser" means the first person 
purchasing a manufactured home in good faith for purposes other 
than resale. 

WW. Seal. "Seal" means a device or insignia issued by the 
commissioner to be displayed on the manufactured home to 
evidence compliance with the manufactured home building code. 
"Seal" includes construction and installation seals. 

XX. Secretary. "Secretary" means the Secretary of the 
United States Department of Housing and Urban Development or the 
head of any successor agency with responsibility for enforcement 
of federal laws relating to manufactured homes. 

YY. Serious defect. "Serious defect" means any failure to 
comply with an applicable federal mobile home construction and 
safety standard in Code of Federal Regulations, title 24, part 
3280 (1981) that renders the manufactured home or any part of it 
not fit for the ordinary use for which it was intended and which 
results in an unreasonable risk of injury or death to occupants 
of the affected manufactured home. 

ZZ. Stabilizing devices. "Stabilizing devices" means all 
components of the anchoring and support systems such as piers, 
footings, ties, anchoring equipment, ground anchors, and any 
other equipment which supports the manufactured home and secures 
it to the ground. 

AAA. Stabilizing system. "Stabilizing system" means a 
combination of the anchoring system and the support system when 
properly installed. 

BBB. State administrative agency. "State administrative 
agency" means an agency of a state which has been approved or 
conditionally approved to carry out the state plan for 
enforcement of the federal mobile home construction and safety 
standards. For manufactured homes manufactured after June 14, 
1976, and located in Minnesota, the commissioner of 
administration is the state administrative agency. 

CCC. Support system. "Support system" means any foundation 
system or other structural method used for the purpose of 
supporting a manufactured home at the site of occupancy. 

DDD. Testing agency. "Testing agency" means an organization 
which: 

1. Is primarily interested in testing and evaluating 
equipment and installations; 

2. Is qualified and equipped to observe experimental 
testing to approved standards; 
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3. Is not under the jurisdiction or control of any 
manufacturer or supplier of any industry; 

4. Makes available a published report in which specific 
information is included stating that the equipment and 
installations listed or labeled have been tested and found safe 
for use in a specific manner; and 

5. Is approved by the commissioner. 

EEE. Tie. "Tie" means a strap, cable, or securing device 
used to connect the manufactured home to ground anchors. 

FFF. Utility connections. "Utility connections" means the 
connection of the manufactured home to existing utilities 
including, but not limited to, electricity, water, sewer, gas, 
or fuel oil. 

GGG. Vertical tie. "Vertical tie" means a tie intended 
primarily to resist the uplifting and overturning forces. 

HHH. Width of a manufactured home. "Width of a manufactured 
home" means its largest overall width in the traveling mode, 
including cabinets and other projections which contain interior 
space. Width does not include bay windows, roof projections, 
overhangs, or eaves under which there is no interior space. 

2 MCAR S 1.90201 Requirement for seals, code compliance, 
construction compliance certificates, or labels. 

A. Construction seals; code compliance; construction 
compliance certificates; or labels. After July 1, 1972, no 
person shall sell or offer for sale in this state any 
manufactured home manufactured after July 1, 1972; manufacture 
any manufactured home in this state; or park any manufactured 
home manufactured after July 1, 1972, in any manufactured home 
park in this state, unless the manufactured home complies with 
the code and the commissioner's revisions to it, bears a 
construction seal issued by the commissioner, and is accompanied 
by a construction compliance certificate by the manufacturer or 
dealer, on a form issued by the commissioner, both evidencing 
that it complies with the code, or if manufactured after June 
14, 1976, bears a label as required by the secretary. 

B. Alteration of manufactured homes required to have a 
construction seal or label. After July 1, 1972, no person shall 
alter any manufactured home bearing, or required to bear, a 
construction seal or label as provided in A. unless the person 
has complied with 2 MCAR S 1.90701. 

C. Requirement for installation seals. 

1. No person shall install or connect to any manufactured 
home or manufactured home accessory structure a ground support 
or anchoring system unless the system and installation comply 
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with these rules. The installer shall affix the correct 
installation seals to the manufactured home or the manufactured 
home accessory structure installed in compliance with 2 MCAR SS 
1.90101-1.90906. Evidence of compliance shall be supported by 
the submission of a certificate to the commissioner and the 
manufactured home owner. Installation seals are not required 
for manufactured homes installed on a foundation system. A 
permit to install a manufactured home in a municipality 
enforcing the state building code may be required by the 
municipality. 

2. When climatic conditions interfere with the completion 
of installation, the dealer or installer will assign an 
installation seal for the manufactured home incompletely 
installed and notify the commissioner stating the condition 
prohibiting the completion of the installation using the form 
issued by the commissioner. A copy of this notice shall be 
provided to the owner. When climatic conditions permit the 
completion of installation, the installation will be promptly 
completed and the installation seal affixed to the manufactured 
home. The installation compliance certificate shall be provided 
to the commissioner and the owner. 

D. Requirement for manufactured home accessory structure 
seal. No person shall install or connect to any manufactured 
home a subordinate structure manufactured after September 1, 
1974, unless the accessory structure complies with 2 MCAR SS 
1.90101-1.90906 and the code and bears a manufactured home 
accessory structure seal and is accompanied by a certificate by 
the manufacturer or dealer evidencing that it complies with the 
code. 

2 MCAR S 1.90202 Acquisition of labels and seals; installer 
f registration. 

A. Acquisition of labels. United States Department of 
Q Housing and Urban Development labels are acquired by the 

manufacturer from the secretary pursuant to the act and with 
submission of the fee required in 2 MCAR S 1.90902. 

B. Acquisition of construction seals. Any person may 
qualify for construction seals by furnishing proof on forms 
furnished by the commissioner that the manufactured home to 
which the seal is to be affixed was manufactured in compliance 
with the state manufactured home building code and has not been 
brought out of conformance because of damage, additions, or 
alterations. 

C. Acquisition of accessory structure seals. Any 
manufacturer of accessory structures shall qualify for 
acquisition of a construction seal by: 

1. Obtaining plan approval pursuant to 2 MCAR SS 
1.90301-1.90310 and requesting an inspection of each 
manufactured home constructed pursuant to 2 MCAR S 1.90401; 
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2. Obtaining plan approval pursuant to 2 MCAR SS 
1.90301-1.90310 and quality control approval pursuant to 2 MCAR 
S 1.90501; or 

3. Obtaining certification by an independent agency 
approved by the commissioner pursuant to 2 MCAR S 1.90601. 

D. Installer registration. Application for installer 
registration shall be on the form issued by the commissioner 
supporting evidence the commissioner deems necessary to 
establish that installation seals issued to an installer will be 
affixed only to those manufactured homes where the support 
system and ground anchoring system installations comply with 2 
MCAR SS 1.90101-1.90906 and the code. 

E. Acquisition of installation seals. Any registered 
installer shall qualify for acquisition of an installation seal 
by applying for registration as an installer to the commissioner 
on the form issued by the commissioner. 

2 MCAR S 1.90204 Application for seals. 

< A. Application for construction seals. Any person who has 
JS met the applicable requirements of 2 MCAR S 1.90202 shall apply 
y N for construction seals using the forms issued by the 
P\ commissioner. The application shall be accompanied by the 

construction seal fee set forth in 2 MCAR S 1.90902. •v 
B. Application for installation seals. Any registered 

installer who has met the applicable requirements of 2 MCAR S 
1.90202 shall apply for installation seals. The application 
shall be on forms issued by the commissioner, and the 
application shall be accompanied by the installation seal fee 
set forth in 2 MCAR S 1.90902. 

C. Application for accessory structure seals. Any 
manufacturer of manufactured home accessory structures who has 
met the applicable requirements of 2 MCAR S 1.90202 shall apply 
for accessory structure seals. The application shall be on the 
forms issued by the commissioner, and the application shall be 
accompanied by the accessory structure seal fee set forth in 2 
MCAR S 1.90902. 

2 MCAR S 1.90205 Denial and repossession of seals. 

' A. Installation seals. Should investigation or inspection 
^S reveal that a registered installer has not installed a 
V N . manufactured home according to 2 MCAR SS 1.90101-1.90906 and the 
£v code, the commissioner may deny the installer's application for 

V new installation seals, and any installation seals previously 
issued shall be confiscated. Upon satisfactory proof of 
modification of such installation bringing it into compliance, 
the installer may resubmit an application for installation seals. 
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B. Accessory seals. Should investigation or inspection 
reveal that a manufacturer is not constructing manufactured home 
accessory structures according to plans approved by the 
commissioner, and the manufacturer, after having been served 
with a notice setting forth in what respect the provisions of 2 
MCAR SS 1.90101-1.90906 and the code have been violated, 
continues to manufacture manufactured home accessory structures 
in violation of these rules and the code, applications for new 
accessory seals shall be denied, and the accessory seals 
previously issued shall be confiscated. Upon satisfactory proof 
of compliance the manufacturer may resubmit an application for 
accessory seals. 

2 MCAR S 1.90206 Seal or label removal. 

f A. Construction seals or labels. If any manufactured home 
-A bearing the construction seal or label or any manufactured home 

[V ,\ once sold to a consumer is found to be in violation of the code, 
r\\ the commissioner may remove the construction seal or label after 

furnishing the owner or his agent with a written statement of 
the violation. The commissioner shall not issue a new 
construction seal or reissue a label until corrections have been 
made and the owner or his agent has requested an inspection 
pursuant to 2 MCAR S 1.90401. -

B. Installation seals. Should a violation of the rules and 
regulations regarding installation be found, the commissioner 
may remove the installation seal after furnishing the owner or 
his agent with a written statement of the violation. The 
commissioner shall not issue a new installation seal until 
corrections have been made and the owner or his agent has 
requested an inspection pursuant to 2 MCAR S 1.90401. 

C. Accessory structure seals. If any accessory structure 
bearing the accessory structure seal is found to be in violation 
of the code, the commissioner may remove the accessory structure 
seal after furnishing the owner or his agent with a written 
statement of the violation. The commissioner shall not issue a 
new accessory structure seal until corrections have been made 
and the owner or his agent has requested an inspection pursuant 
to 2 MCAR S 1.90401. 

2 MCAR S 1.90207 Placement of seals. 

A. Construction seals. 

. * ' 
1. Each construction seal shall be assigned and affixed 

\ V to a specific manufactured home. Assigned construction seals 
V\ are not transferable and are void when not affixed as assigned, 

fjO and all voided construction seals shall be returned to, or may 
<r be confiscated by, the commissioner. The construction seal 

shall remain the property of the commissioner and may be 
reappropriated by the commissioner in the event of violation of 
the conditions of approval. Multiple unit manufactured homes 
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shall be assigned and bear consecutively serial numbered 
construction seals. 

2. The construction seal shall be securely affixed to the 
rear of the manufactured home on the lower left corner of the 
exterior wall not less than six inches above the floor line. 

B. Installation seals. Only one of each type of 
installation seal shall be assigned to a manufactured home 
whether the manufactured home consists of one or multiple 
units. The installation seal shall be placed in a readily 
visible location adjacent to the primary label or construction 
seal. Appropriate installation seals shall be affixed to each 
accessory structure. 

C. Accessory structure seals. 

1. Each accessory structure seal shall be assigned and 
affixed to a specific accessory structure. Assigned accessory 
structure seals are not transferable and are void when not 
affixed as assigned, and all such accessory structure seals 
shall be returned to, or may be confiscated by, the 
commissioner. The accessory structure seal shall remain the 
property of the commissioner and may be reappropriated by the 
commissioner in the event of violation of the conditions of 
approval. Multiple unit accessory structures shall be assigned 
and bear consecutively serial numbered accessory structure seals. 

2. The accessory structure seal shall be securely affixed 
in a readily visible location. 
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/ > 
2 MCAR S 1 . 9 0 2 0 8 

A. Lost or damaged seals, construction. 

1. When a construction seal is lost or damaged, the 
commissioner shall be notified in writing by the owner. The 
owner shall identify the manufacturer, the mobile home serial 
number, and when possible, the construction seal serial number. 

2. All damaged construction seals shall be promptly 
returned. Damaged and lost construction seals shall be replaced 
by the commissioner with a new construction seal bearing the 
date of issue of the original construction seal upon payment of 
the replacement construction seal fee as provided in 2 MCAR S 
1.90902. 

B. Lost or damaged seals, installation. 

1. When an installation seal is lost or damaged, the 
commissioner shall be notified in writing. The notice shall 
identify the construction seal serial number, the mobile home 
manufacturer, the manufacturers' serial number and the location 
of the installation, and where available, the date of 
installation of the mobile home including the installation seal 
serial number. 

2. Damaged or lost installation seals shall be replaced 
by the commissioner upon payment of the installation seal fee as 
provided in 2 MCAR S 1.90902. 

C. Lost or damaged seals, accessory structure. 

1. When an accessory structure accessory seal is lost or 
damaged, the commissioner shall be notified in writing by the 
owner. The owner shall identify the manufacturer, the mobile 
home accessory structure serial number, and when possible, the 
accessory structure seal serial number. 

2. All damaged accessory structure seals shall be 
promptly returned. Damaged and lost accessory structure seals 
shall be replaced by the commissioner with a new accessory 
structure seal bearing the date of issue of the original 
accessory structure seal upon payment of the replacement 
accessory structure seal fee as provided in 2 MCAR S 1.90902. 
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2 MCAR S 1.90209 Return of seals. 

(\ A. Installation seals. When an installer discontinues the 
rp installation of manufactured homes, he shall notify the 
y l)f\ commissioner within ten days of the date of such discontinuance 
ry and return all unused installation seals which have been issued 
^ to him. Installation seals may not be transferred by any 

installer. 

B. Accessory structure seals. When a manufactured home 
manufacturer of accessory structures discontinues production of 
a model carrying the commissioner's plan approval, the 
manufacturer shall, within ten days, advise the commissioner of 
the date of such discontinuance and either return all seals 
allocated for such discontinued accessory structure model or 
assign the seals to other approved accessory structure models. 

S 

2 MCAR S 1.90210 Compliance certificate. 

«i\ A.. Installation compliance certificate. The installer shall 
ny provide the commissioner with an installation compliance 
" (n certificate in addition to the certificate required in 2 MCAR S 
^ 1.90201. The installation compliance certificate shall be 
"} issued by the commissioner. 

B. Manufactured home accessory structure compliance 
certificate. A manufacturer shall provide the commissioner with 
a manufactured home accessory structure compliance certificate 
required in 2 MCAR S 1.90201. Manufactured home accessory 
structure compliance certificate forms shall be issued by the 
commissioner. 

p7 -2 MCAR S 1.90301 Plans required. To obtain plan approval a 
Py\ manufacturer shall submit plans for an accessory structure model 
ly^W or model group and for structural, electrical, mechanical, and 

ffy plumbing systems, where such systems are involved in the 
V) construction. The plans shall include installation requirements. 

A' st 
2 MCAR S 1.90302 Application for manufactured home accessory 

ructure approval. 

y jJQ A. Contents; generally. An application for a manufactured 
fOJ home accessory structure approval shall contain the following: 

1. Name and address of manufacturer; 

2. Location of plant where manufacture will take place; 

3. Identification of plans, specifications, or other 
documents being submitted; and 

4. Identification of approved quality control procedures 
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and manua l . 

B. Plans and specifications. Submissions of required plans 
and specifications shall be in duplicate and shall include, but 
not be limited to, the following: 

1. A dimensioned floor plan(s); 

2. Proposed use of rooms and method of light and 
ventilation; 

3. Size, type, and location of windows and exterior doors; 

4. Type and location of all appliances and fixtures; 

5. Type and location of plumbing, drain, water, gas, and 
electrical connections; 

6. Type and location of all electrical outlets 
(receptacles and lights); 

7. Number of outlets and appliances on each circuit and 
circuit rating; and 

8. Installation details and instructions. 

2 MCAR S 1.90303 Application for support and anchoring systems 
approval. 

Q / A. Contents. All support and anchor systems equipment 
manufacturers shall submit plans, structural details, 
specifications, installation instructions, and test reports 
prepared by an independent testing agency, including engineering 
calculations in such detail as is necessary for evaluation and 
approval of support and anchoring systems based on 2 MCAR S 
1.90450. 

B. Approval. Approval of support and anchoring systems is 
required from all equipment manufacturers. 
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5 & 0 
2 MCAR S 1.90305 Equipment and systems. The commissioner may 
approve equipment and installations which are approved by a 

v.— recognized testing agency. Equipment and installations not 
yV* approved by a recognized testing agency may be approved by the 

commissioner when he determines such equipment and installations 
comply with the code. 

2 MCAR S 1.90307 Non-conforming plans, specifications and 
supporting data. Should the plans, specifications, and 

1 
h/_ supporting data not conform with these rules and the code, the 
) v) applicant shall be so notified in writing by the commissioner. 

/ 
Should the applicant fail to submit corrected information in 
accordance with the commissioner's request, the application will 
be deemed abandoned and all fees due will be forfeited to the 
state. Additional submissions shall be processed as new 
applications. 

9 £ 
2 MCAR S 1.90308 Evidence of commissioner's approval. Approved 
plans and specifications for accessory structures and support 
and anchoring systems shall be evidenced by the stamp of 
approval of the commissioner and the assignment of an approval 

^* number to evidence approval. Installation instructions shall be 
supplied by the manufacturer and shall reference the Minnesota 
approval number. 

0 

"b 
*> 

2 MCAR S 1.90309 Support and anchoring systems approval 
expiration. Approval of support and anchoring systems shall 
expire when the commissioner adopts revisions to requirements 

\V under which approval was granted unless the manufacturer submits 
0^ evidence to the commissioner establishing that the plans are in 

compliance with the code as revised. 

o 

a n 
2 MCAR S 1.90310 Changes to approved support and anchoring 
systems. Where the manufacturer proposes changes to approved 
support and anchoring systems, two sets of supplemental details 

>̂" shall be submitted to the commissioner for review and approval. 
Approved changes will be reflected in the approval number 
identification previously assigned by the commissioner. 

a 

2 MCAR S 1.90401 Inspection requests. Any person manufacturing 
mobile homes or any person selling, offering for sale or parking 
any mobile home in any mobile home park in the state, or any 
dealer or installer of mobile homes, may request the 
commissioner to make an inspection of any mobile home 
manufactured after July 1, 1972, if said person holds title to 
the house to be inspected. Additionally, any person holding 
title to the mobile home may request inspection of the ground 
support and anchoring system. Inspection requests should be 
made on "Application for Inspection" forms, available from the 
commissioner. In connection with requested inspections, the 
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commissioner may require plans, specifications, calculations and 
test results. 

2 MCAR S 1.90402 Action after requested inspection. If the 
' manufactured home inspected meets the requirements of the code, 

if plan approval has been obtained, and if all applicable fees 
.iJL/ have been remitted, the applicant may apply for a construction 
^ seal. • If the requested inspection was to determine- compliance 

with respect to support and anchoring requirements and if all 
applicable fees have been remitted, the applicant may apply for 
an installation seal. 

2 MCAR S 1.90403 Other inspections. In addition to making 
inspections on request, the commissioner shall make periodic 

-4/ inspections of the facilities of persons who are subject to the 
l\y code and 2 MCAR SS 1.90101-1.90906. The inspections shall 

Vj include oversight inspections at the in-state manufactured home 
(/Y® manufacturing facilities to review the manufacturer's consumer 

complaint handling and notification and correction as required 
by 2 MCAR SS 1 ..90702-1.90720. Oversight inspections shall be 
made annually. The frequency of oversight inspections may be 
increased when the need is indicated by the number of consumer 
complaints received by the commissioner. 

2 MCAR S 1.90404 Notice of violations. When an inspection 
(' reveals that a mobile home is in violation of the code, or these 

ifr — rules, the commissioner shall serve upon the owner or his agent 
.\J a notice specifying the violation(s). An owner or agent so 

iA served shall not move said mobile home from his premises until 
such time as the commissioner determines that the mobile home 
has been brought into compliance with the code, and these rules. 

Op\£) 2 MCAR S 1.90450 Stabilizing systems for manufactured home 
(A installation. 

A. Stabilizing devices installed at site of occupancy. 
Stabilizing devices when installed at the site of occupancy 
shall comply with these rules. 

1. Manufacturer's installation instructions. Each 
manufactured home shall have its stabilizing system installed in 
accordance with the manufactured home manufacturer's 
installation instructions. The manufacturer's instructions 
shall include a typical support system designed by a registered 
professional engineer or architect to support the anticipated 
loads that the manufacturer's installation instructions specify 
for the design zone, including climate, of installation. The 
instructions shall also meet the requirements of 2 MCAR SS 
1.90702-1.90720. These instructions shall be left with the 
manufactured home following installation. 

Footings shall be sized to support the loads shown in these 
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instructions. 

Stabilizing devices not provided with the manufactured home 
shall meet or exceed the design and capacity requirements of the 
manufactured home manufacturer and these rules and shall be 
installed in accordance with the manufactured home 
manufacturer's installation instructions. 

Foundation systems shall be in compliance with the state 
building code. 

No portion of a manufactured home shall be removed during 
installation or when located on its home site unless it is 
designed to be removable and is removed in accordance with the 
manufacturer's instructions. 

2. Stabilizing system design. Mobile homes manufactured 
prior to September 1974 not provided with manufacturer's 
instructions for stabilizing devices and their installation 
shall be provided with anchoring and support systems designed by 
a registered professional engineer or architect or shall comply 
with the following requirements: 

a. Number, spacing, and location of anchoring ties. 

(1) Number of ties. The minimum number of ties per 
side for various lengths of mobile homes shall be in accordance 
with Table 1.90450 A.2.a.(l). 

(2) Spacing of ties. Ties shall be as evenly spaced 
as practicable along the length of the mobile home with not more 
than eight feet open-end spacing on each end. 

(3) Location of ties. When continuous straps are 
provided as vertical ties, such ties shall be positioned at 
rafters and studs. Where a vertical tie and diagonal tie are 
located at the same place, both ties may be connected to a 
single ground anchor, provided that the anchor used is capable 
of carrying both loadings. 

(4) Special ties. Clerestory roofs and add-on 
sections of expandable mobile homes shall have provisions for 
vertical ties at the exposed ends. 

b. Protection of ties and mobile home roofing and 
siding. Protection shall be provided at sharp corners where the 
anchoring system requires the use of external cables or straps. 
Protection shall also be provided to minimize damage to roofing 
or siding by the cable or strap. 

c. Alternate method using strapping. If the alternate 
method incorporating baling straps specified in Table 1.90450 
A.2.a.(l). is used, the baling straps shall be wrapped 
completely around the mobile home passing under the main steel 
frame, with both ends of each strap fastened together under 
tension. The straps shall be in accordance with 2 MCAR S 
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1.90450 C. The method used to connect the ends of the strap 
shall not reduce the allowable working load and overload. 

B. Foundation and support systems. Each manufactured home 
shall be installed on a foundation system or shall have a 
support system as specified herein. A minimum clearance of 12 
inches shall be maintained beneath the underside of the main 
frame (I-beam or channel beam) in the area of.utility 
connections when the manufactured home is not installed on a 
foundation system. 

1. Mobile homes with installation instructions. 
Individual footings and load-bearing piers or listed supports 
shall be sized and located to support the loads specified in the 
manufacturer's installation instructions to assure that the 
manufacturer's warranty remains valid. 

2. Mobile homes for which installation instructions are 
not available. Unless the entire support system is designed by 
a registered professional engineer or architect, and approved by 
the authority having jurisdiction prior to installation, 
supports shall be spaced not more than ten feet apart for mobile 
homes 12 feet wide or less, and not more than eight feet apart 
for mobile homes over 12 feet wide, beginning from the front 
wall of the mobile home, with not more than two feet open-end 
spacing at the area of the main frame. Supports shall be 
installed directly under the main frame (or chassis) of the 
mobile home. Methods other than those specified herein shall be 
approved prior to installation by the authority having 
jurisdiction. Double wide mobile homes built with a 
conventional frame shall have additional supports placed under 
the center (mating) line at each end wall, and at the support 
columns located at the sides of center wall openings eight feet 
in width or greater. The supports shall be constructed to 
withstand the weight calculated by multiplying one half the 
width of the opening (in feet) times one half the width of the 
home (in feet) multiplied by 35 pounds per square foot. (30 
pound snow load and five pound roof load.) 

3. Footings. The required load-bearing capacity of 
individual load-bearing supports and their footings shall be 
calculated at not less than a combined live and dead load of 65 
PSF. Footings shall be adequate in size to withstand the 
tributary live and dead loads of the mobile home and any 
concentrated loads. 

a. Footings shall be at least 16-inch by 16-inch by 
4-inch solid concrete blocks or other product approved for the 
use intended. As an alternate, two 8-inch by 16-inch by 4-inch 
solid concrete blocks can be used as footings provided the joint 
between the blocks is parallel to the steel I-beam frame. 

b. Footings or pier foundations, when required, shall 
be placed level on firm undisturbed soil or on controlled fill 
which is free of grass and organic materials, compacted to a 
minimum load-bearing capacity of 2,000 PSF (unless otherwise 
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approved by a registered professional engineer). Where unusual 
soil conditions exist as determined by the authority having 
jurisdiction, footings shall be designed specifically for such 
conditions. 

4. Piers. Piers or load-bearing supports or devices 
shall be designed and constructed to evenly distribute the 
loads. Piers shall be securely attached to the frame of the 
mobile home or shall extend at least six inches from the 
centerline of the frame member. Load-bearing supports or 
devices shall be listed and labeled, or shall be designed by a 
registered professional engineer or architect, and shall be 
approved for the use intended, prior to installation, or piers 
shall be constructed as follows: 

a. Piers less than 40 inches in height shall be 
constructed of open or closed cell, 8-inch by 16-inch concrete 
blocks (with open cells vertically placed upon the footing). 
Single-stacked block piers shall be installed with the 16 inch 
dimension perpendicular to the main (I-beam) frame. The piers 
shall be covered with a two inch by eight inch by sixteen inch 
wood or concrete cap. (See Figure A-l). 

b. Subject to the limitations of 2 MCAR S 1.90450 
B.5., piers between 40 to 80 inches in height and all corner 
piers over three blocks high shall be double blocked with blocks 
interlocked and capped with a four inch by sixteen inch by 
sixteen inch solid concrete block, or equivalent. (See Figure 
A-2.) 

c. Subject to the limitations of 2 MCAR S 1.90450 
B.5., piers over 80 inches in height shall be constructed as per 
2 MCAR S 1.90450 B.4.b., and they shall be laid in concrete 
mortar and steel reinforcing bars inserted in block cells filled 
with concrete. (See Figures A-3 and A-4.) 

5. Elevated mobile homes. When more than one-fourth of 
the area of a mobile home is installed so that the bottom of the 
main frame members are more than three feet above ground level, 
the mobile home stabilizing system shall be designed by a 
qualified registered professional engineer or architect and the 
installation shall be approved prior to installation by the 
authority having jurisdiction. 

6. Plates and shims. A cushion of wood plate not 
exceeding two inches in thickness and shims not exceeding one 
inch in thickness may be used to fill any gap between the top of 
the pier and the main frame. Two inch or four inch solid 
concrete blocks may be used to fill the remainder of any gap. 
Shims shall be at least four inches wide and six inches long and 
shall be fitted and driven tight between the wood plate or pier 
and main frame. 

C. Anchoring equipment. Anchoring equipment,-when 
installed, shall be capable of resisting an allowable working 
load equal to or exceeding 3,150 pounds and shall be capable of 
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withstanding a 50 percent overload (4,725 pounds total) without 
failure of either the anchoring equipment or the attachment 
point on the mobile home. When the stabilizing system is 
designed by a qualified registered professional engineer or 
architect, alternative working load may be used providing the 
anchoring equipment is capable of withstanding a 50 percent 
overload. 

1. Resistance to weather deterioration. Anchoring 
equipment exposed to weathering shall have a resistance to 
weather deterioration at least equivalent to that provided by a 
coating of zinc on steel of not less than 0.625 ounces per 
square foot on each side of the surface coated as determined by 
ASTM Standard Methods of Test for Weight of Coating on 
Zinc-coated (galvanized) Iron or Steel Articles (ASTM A90-69 
(1973). NOTE: Slit or cut edges of zinc-coated steel strapping 
do not need to be zinc coated. 

2. Permanency of connections. Anchoring equipment shall 
be designed to prevent self-disconnection when ties are slack. 
Hook ends shall not be used in any part of the anchoring system. 

3. Tensioning device design. Tensioning devices such as 
turnbuckles or yoke-type fasteners shall be ended with clevis or 
forged or welded eyes. 

4. Ties. Cable or strapping or other approved methods or 
materials shall be used for ties. All ties shall be fastened to 
ground anchors and drawn tight with turnbuckles or other 
adjustable tensioning devices or devices listed with the ground 
anchor. 

a. Tie materials shall be capable of resisting an 
allowable working load of 3,150 pounds with no more than two 
percent elongation and shall withstand a 50 percent overload 
(4,725 pounds total). Ties shall comply with the weathering 
requirements of 2 MCAR S 1.90450 C.l. NOTE: Type 1, Class B, 
Grade 1 steel strapping, 1 1/4 inches wide and 0.035 inch thick, 
conforming with Federal Specification QQ-S-781G, is capable of 
meeting the working load and 50 percent overload specified 
herein. 

b. Ties shall connect the ground anchor and the main 
structural steel frame (I-beam or other shape) which runs 
lengthwise under the mobile home. Ties shall not connect to 
steel outrigger beams which fasten to and intersect the main 
structural frame unless specifically stated in the 
manufacturer's installation instructions. 

c. Connection of the cable frame tie to the mobile 
home I-beam or equivalent main structural frame member shall be 
by a 5/8-inch drop forged closed eye bolt through a hole drilled 
in the center of the I-beam web or other approved methods. The 
web shall be reinforced if necessary to maintain the I-beam 
strength. 
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d. Cable ends shall be secured with at least three 
U-bolt type cable clamps with the U portion of the clamp 
installed on the short (dead) end of the cable to assure 
strength at least equal to that required by 2 MCAR S 1.90450 
C.4.a. 

D. Ground anchors. Ground anchors, including means for 
attaching ties, shall be located to effectively match the 
anchoring system instructions provided by the manufactured home 
manufacturer, or, if there are no instructions, in accordance 
with the requirements of A., and shall be designed and installed 
to transfer the anchoring loads to the ground. 

1. Capacity of anchors. Each ground anchor, when 
installed, shall be capable of resisting an allowable working 
load at least equal to 3,150 pounds in the direction of the tie 
plus a 50 percent overload (4,725 pounds total) without 
failure. Failure shall be considered to have occurred when the 
point of connection between the tie and anchor moves more than 
two inches at 4,725 pounds in the direction of the vertical tie 
when the anchoring equipment is installed in accordance with the 
manufacturer's instructions. Those ground anchors which are 
designed to be installed so that the loads on the anchor are 
other than direct withdrawal shall be designed and installed to 
resist an applied design load of 3,150 pounds at 45 degrees from 
horizontal without displacing the anchor more than four inches 
horizontally at the point where the tie attaches to the anchor. 
Anchors designed for connection of multiple ties shall be 
capable of resisting the combined working load and overload 
consistent with the intent expressed herein. 

2. Anchor design and installation. Each manufactured 
ground anchor shall be approved pursuant to 2 MCAR S 1.90303 and 
installed in accordance with the anchor manufacturer's 
instructions and shall include means of attachment of ties 
meeting the requirements of C.4. Ground anchor manufacturer's 
installation instructions shall include the amount of preload 
required, the methods of adjustment after installation, and the 
load capacity in various types of soils. These instructions 
shall include tensioning adjustments which may be needed to 
prevent damage to the manufactured home, particularly damage 
that can be caused by frost heave. 

a. Each ground anchor shall have the manufacturer's 
identification and listed model identification number marked 
thereon so that the number is visible after installation. 
Instructions shall accompany each listed ground anchor 
specifying the types of soil for which the anchor is suitable 
under the requirements of 2 MCAR S 1.90450 D.l. NOTE: The 
following data gives information relative to soil types with 
blow counts and torque values: 

Types of Soils Blow Count Test Probe1 

(ASTM D1586) Torque Valu 

Sound hard rock NA NA 
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Very-dense and/or cemented 
sands, course gravel and 
cobbles, preloaded silts, 
clays, and corals . . . . 40-up 

Medium-dense coarse sands, 
sandy gravels, very-stiff 
silts and clays 24-39 

Loose to medium dense sands, 
firm to stiff clays and 
silts, aluvian fill . . . 14-23" 

more than 
550 

lbs. inch 

350-549 
lbs. inch 

200-349 
lbs. inch 

^The test probe is a device for measuring the torque value 
of soils to assist in evaluating the holding capability of the 
soils in which the anchor is placed. The test probe has a helix 
on it. The overall length of the helical section, is 10.75 
inches; the major diameter is 1.25 inches; the minor diameter is 
0.81 inches; the pitch is 1.75 inches. The shaft must be of 
suitable length for anchor depth. 

2 
A measure synonymous with moment of a force when 

distributed around the shaft of the test probe. 

"TSelow these values, a professional engineer should be 
consulted. 

3. Use of concrete slabs or continuous footings. If 
concrete slabs or continuous footings are used to transfer the 
anchoring loads to the ground, the following shall be required: 

a. Steel rods cast in concrete shall be capable of 
resisting loads as specified in 2 MCAR S 1.90450 D.l. 

b. Deadman concrete anchors may be used in place of 
listed anchors if they meet the requirements of 2 MCAR S 1.90450 
D. 1. 

c. Concrete slabs may be used in place of ground 
anchors provided the slab is so constructed that it provides 
holding strength equal to the requirements of 2 MCAR S 1.90450 
D.l. 

4. Other anchoring devices. Other anchoring devices 
meeting the requirements of this section shall be permitted if 
approved prior to installation by the authority having 
jurisdiction. 

E. Anchor installation. 

1. Specifications for anchors. Each type anchor suitable 
for this purpose shall have specification data showing the soil 
classification(s) for which it qualifies. 

2. Selection of anchors. Anchor selection shall be based 
on a determination of the soil class at the depth the anchor 
helical plate will be installed. 
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3. Depth of anchors. All anchors shall be installed to 
the full depth shown in the anchor manufacturer's installation 
instructions. 

F. Design loads. The following minimum design live loads 
shall be applicable in all areas of the state of Minnesota. 

1. Horizontal 15 lbs/ft2 

2. Vertical/upward 9 lbs/ft2 

2 
3. Vertical/downward 30 lbs/ft 
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Table 1.90450 A.2.a.(l). 

Number of Ties Required Per Side of Single Wide' Mobile Homes* 

This table is based on a minimum working load per anchor of 3,150 pounds 
with a 50 percent overload (4,725 pounds total). 

1 

Length of3 

Mobile Home 
(Feet) 

up to 40 

40-46 

46-49 

49-54 

54-58 

58-64 

64-70 

70-73 

73-84 

2 

No. of 
Vertical 

Ties 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

No. of 
Diagonal 

Ties5 

3 

3 

3 

3 

4 

4 

4 

4 

5 

4 5 
Alternate Method4 

No. of 
Baling 
Straps 

2 

2 

2 

2 

2 

2 

2 

2 

2 

No. of 
Diagonal 

Ties6 

3 

3 

3 

3 

4 

4. 

5 

5 

5 

'Double-wide mobile homes require only the diagonal ties specified in 
column 3, and these shall be placed along the outer side walls. 

^Except when the anchoring system is designed and approved by a registered 
professional engineer or architect. 

3Length of mobile home (as used in this Table) means length excluding draw 
bar. 

4Alternate Method. When this method is used, an approved reinforcement 
means shall be provided. If baling is used to accomplish this reinforcement, 
the provisions of 2 MCAR § 1.90450 A.2.c. shall apply. 

5 Diagonal ties in this method shall deviate at least 40° from vertical. 

"Diagonal ties in this method shall be 45° + 5° from vertical and shall be 
attached to the nearest main frame member. 
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Less than 
40" in 
height 

I-beam frame 

Gap between top of pier and main frame may be a wood plate (not 
exceeding 2" in thickness) and shims (not exceeding 1 " in thickness) 
Shims shall be at least 4" wide and 6" long, fitted and driven tight 
between wood plate or pier and main frame. Two inch or 4" solid 
concrete block may fill remainder of any gap. 

Cap — wood or concrete, 2 " x 8" x 16" 

Open or closed cell concrete blocks 8" x 8 " x 16" (open cells placed 
vertically upon footing) installed with 16" dimension perpendicular 
to the I-beam frame. 

Footing — 16" x 16" x 4 " solid concrete or other product approved 
for the purpose or, alternately, two 8" x 16" x 4" solid concrete 
blocks with joint between blocks parallel to the steel I-beam frame. 

Ground level 

n > 
50 

o 

o 

Footing placed on firm undisturbed soil or on controlled fill free of 
grass and organic materials compacted to a minimum load-bearing 
capacity of 2000 PSF. 

Figure A - 1 • For piers less than 40 inches in height (except corner piers over 3 blocks high). Piers shall be securely 
attached to the frame of the mobile home or shall extend at least 6 inches from the centerline of the frame member. 

o 
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Between 
40" and 
80" in 
height 

I-beam frame 

Gap between top of pier and main frame may be a wood plate (not 
exceeding 2" in thickness) and shims (not exceeding 1" in thickness). 
Shims shall be at least 4" wide and 6" long, fitted and driven tight 
between wood plate or pier and main frame. Two inch or 4" solid 
concrete block may fill remainder of any gap. 

Cap - Solid concrete block or equivalent 4" x 16" x 16" 

Double concrete blocks (solid or celled) with blocks interlocked and 
capped as specified above. 

Footing - 16" x 16" x 4" solid concrete or other product approved 
for the purpose or, alternately, two 8" x 16" x 4" solid concrete 
blocks with joint between blocks parallel to the steel I-beam frame. 

Ground level 

Footing placed on firm undisturbed soil or on controlled fill free of . 
grass and organic materials compacted to a minimum load-bearing 
capacity of 2000 PSF. 

Figure A—2.For piers 40 inches to 80 inches in height and all corner piers over 3 blocks high. Piers shall be securely 
attached to the frame of the mobile home or shall extend at least 6 inches from the centerline of the frame member. 

o 

% 

o 
- & • 

o 
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Over 
80" in 
height 

I-beam frame 

Gap between top of pier and main frame may be a wood plate (not 
exceeding 2" in thickness) and shims (not exceeding 1" in thickness). 
Shims shall be at least 4" wide and 6" long, fitted and driven tight 
between wood plate or pier and main frame. Two inch or 4" solid 
concrete block may fill remainder of any gap. 

Cap — Solid concrete block or equivalent 4" x 16" x 16" 

Reinforcing rods (normally 3/8" diameter steel rods placed in the 
pier corners, four per pier) 

Double concrete blocks with any block cells filled with concrete, 
laid in concrete mortar with steel reinforcing bars inserted in the 
block cells. 

Footing or pier foundation 24" x 24" x 6" solid concrete or other 
product approved for the purpose. 

Ground level 

o 

o 
m 
O 

Footing placed on firm undisturbed soil or on controlled fill free of 
grass and organic materials compacted to a minimum load-bearing 
capacity of 2000 PSF. 
Figure /\—3 For piers exceeding 80 inches in height. Piers shall be securely attached to the frame of the mobile 

home or shall extend at least 6 inches from the centerline of the frame member. 
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Concrete 
Grouting 

Steel Reinforcing Bars 

Figure A- '4 . For piers exceeding 80 inches in height the concrete 
blocka must be filled with concrete grouting and steel reinforcing rods 

utilized. 
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t 2 MCAR S 1.90460 Utility connections. 

A. Water connections. Water piping to manufactured homes 
J \J shall be in compliance with the 1979 Minnesota Plumbing Code, 
\̂ , rules MHD 120-135 of the Department of Health. Pipes shall be 
"̂ v protected from freezing. A heat tape, when installed, shall be 

listed and installed in conformance with its listing and the 
manufacturer's instructions. When the manufactured home is 
installed on a support system subject to ground movement due to 
freezing and thawing, approved flexible connectors or semirigid 
copper tubing shall be used to prevent pipe breakage. 

B. Sewer connections. Waste piping to manufactured homes 
shall be in compliance with the 1979 Minnesota Plumbing Code, 
rules MHD 120-135 of the Department of Health. When a 
manufactured home is installed on a support system subject to 

. ground movement due to freezing and thawing, offsets or approved 
flexible connectors, or both, shall be used to prevent pipe 
breakage. 

C. Gas piping. Gas piping to the manufactured home shall be 
of adequate capacity rating to supply the connected load. It 
shall be installed in compliance with the Minnesota Heating, 
Ventilating, Air Conditioning, and Refrigeration Code, rules SBC 
7101-8505 of the Department of Administration. When the 
manufactured home is installed on a support system subject to 
ground movement because of freezing and thawing, semi-rigid 
co'pper pipe or a listed manufactured home gas connector for 
exterior use only shall be installed to prevent pipe breakage. 
Gas piping shall be protected from physical damage. 

1. The manufactured home fuel gas piping system shall be 
tested before it is connected to the gas supply. Only air shall 
be used for the test. The manufactured home gas piping system 
shall be subjected to a pressure test with all appliance shutoff 
valves, except those ahead of fuel gas cooking appliances, in 
the open position. Appliance shutoff valves ahead of fuel gas 
cooking appliances shall be closed. 

2. The test shall consist of air pressure at not less 
than ten inches nor more than 14 inches water column (six ounces 
to eight ounces per square inch). The system shall be isolated 
from the air pressure source and maintain this pressure for not 
less than ten minutes without perceptible leakage. Upon 
satisfactory completion of the test, the appliance valves ahead 
of fuel gas cooking appliances shall be opened, and the gas 
cooking appliance connectors tested with soapy water or bubble 
solution while under the pressure remaining in the piping 
system. Solutions used for testing for leakage shall not 
contain corrosive chemicals. Pressure shall be measured with 
either a manometer, slope gage, or gage calibrated in either 
water inches or pounds per square inch with increments of either 
one-tenth inch or one-tenth pounds per square inch, as 
applicable. Upon satisfactory completion of the test, the 
manufactured home gas supply connector shall be installed and 
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the connections tested with soapy water or bubble solution. 

D. Electrical connections. On-site electrical connections 
to the manufactured home and any on-site electrical wiring 
required to prepare the manufactured home for occupancy shall be 
done in conformance with the manufactured home building code and 
shall be installed and inspected as required by the Minnesota 
Electrical Act, Minnesota Statutes, sections 326.241 to 326.248. 

2 MCAR S 1.90501 Procedure. To obtain quality control approval 
for a manufacturing facility, a manufacturer shall submit a 

D quality control manual pursuant to 2 MCAR Section 1.90501 A.l. 
and consent to investigations and inspections at reasonable 

i hours by the commissioner for field verification of satisfactory 
quality control. 

A. Applications for approval of quality control manuals 
shall contain the following: 

1. An application in letter form to be accompanied by two 
copies of the quality control manual containing those items 
required by 2 MCAR Section 1.90501 A.2. 

2. An outline of the procedure which will direct the 
manufacturer to construct mobile homes in accordance with the 
approved plans specifying: 

a. Scope and purpose 

b. Receiving inspection procedure for basic materials 

c. Material storage and stock rotation procedures 

d. Types and frequency of product inspection 

e. Sample of inspection control form used 

f. Major pieces of production equipment 

g. Assignments, experience and qualifications of 
quality control personnel 

h. Test equipment 

i. Control of drawings and material specifications 

j. Test procedures 

k. Record keeping procedures. 

B. Where the manufacturer proposes changes to the quality 
control manual, two copies of such changes shall be submitted to 
the commissioner for approval. 
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£ 2 MCAR S 1.90601 Qualifications for approval. The certification 
OVf) and registration of an agency shall not be issued until said 
y n agency has received the commissioner's approval. To obtain 
^ approval and become registered, an agency shall submit to the 

commissioner an application on the form issued by the 
commissioner to include the following stating that said agency 
is: 

A. Not under the jurisdiction or control of any manufacturer 
or supplier of an industry. 

B. Professionally competent to determine that a mobile home 
is in compliance with the code by: 

<_• 

1. Inspecting mobile homes 

2. Reviewing plans and specifications 

3. Evaluating quality control procedures. 
C. To report findings regarding code compliance in detailed 

reports to the commissioner as requested. 

D. Submit registration fees as required in 2 MCAR S 1.90904. 
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Q*^ 2 MCAR S 1.90602 Upon certification by an approved registered 
lQ-rAjl independent agency pursuant to these rules and the code, a 
CXy manufacturer may apply for seals under 2 MCAR S 1.90204. 

„ / 2 MCAR S 1.90701 Construction alterations. 

\k^ A. Effect on seal. Any alteration of the construction, 
1 " plumbing, heating, cooling, or fuel burning system, electrical 

equipment or installations or fire safety in a manufactured home 
which bears a seal shall void such approval, and the seal shall 
be returned to the commissioner. 

B. Acts not constituting alterations. The following shall 
not constitute an alteration: 

1. Repairs with approved components or parts; 

2. Conversion of listed fuel-burning appliances in 
accordance with the terms of their listing; 

3. Adjustment and maintenance of equipment; or 

4. Replacement of equipment in kind. 

C. Application. Any person proposing an alteration to a 
manufactured home bearing a seal or label shall make application 
to the commissioner on the form issued by the commissioner. 

D. Inspection. Upon completion of the alteration, the 
applicant shall request the commissioner to make an inspection 
pursuant to 2 MCAR S 1.90401. 

E. Replacement construction seal. The applicant may apply 
for a replacement construction seal upon inspection and approval 
of the alteration. 

F. Replacement accessory structure seal. The applicant may 
apply for a replacement accessory structure seal upon inspection 
and approval of the alteration. 

/ 
J\> 2 MCAR S 1.90702 Consumer complaint handling and remedial 

\jnAg, actions. Rules 2 MCAR SS 1.90702-1.90720 govern consumer 
QSJ complaint handling and remedial actions. 

/ 
2 MCAR S 1.90703 Purpose. The purpose of 2 MCAR SS 

v 1.90702-1.90720 is to establish a system under which the 
\$i Aj>protections of the act are provided with a minimum of formality 
rt\) and delay, but in which the rights of all parties are protected. 

/ 
r\j 2 MCAR S 1.90704 Scope. Rules 2 MCAR SS 1.90702-1.90720 set out 

\n*-\ the procedures to be followed by manufacturers, production 

of 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      

file:///jnAg


OP 

2 MCAR§ 1.90704 138 

inspection primary inspection agencies, and the commissioner to 
assure that manufacturers provide notification and correction 
with respect to their manufactured homes as required by the 
act. Rules 2 MCAR SS 1.90702-1.90720 set out the rights of 
dealers under United States Code, title 42, section 5412 (1976), 
as amended through March 15, 1982 to obtain remedies from 
manufacturers in certain circumstances. 

'V 2 MCAR S 1.90705 Consumer complaints. Under 2 MCAR SS 
,.Q 1.90702-1.90720, all consumer complaints or other information 
*• \Qindicating the possible existence of an imminent safety hazard, 
$ serious defect, defect, or noncompliance shall be referred to 

the manufacturer of the potentially affected manufactured homes 
in a timely manner so that the manufacturer can quickly respond 
to the consumer and take any necessary remedial actions. 

, 2 MCAR S 1.90706 Notification and correction requirement. 
JV 
Jp A. Requirement. Notification and correction shall be 
^\fi required to be provided with respect to manufactured homes that 
ft^) have been sold or otherwise released by the manufacturer to 

another party when the manufacturer, a state administrative 
agency, the commissioner, or the secretary determines that an 
imminent safety hazard, serious defect, defect, or noncompliance 
may exist in those manufactured homes. 

B. Extent of manufacturer's responsibility. The extent of a 
manufacturer's responsibility for providing notification or 
correction shall be governed by the seriousness of problems for 
which the manufacturer is responsible under 2 MCAR SS 
1.90702-1.90720. 

C. Limitation of manufacturer's liability to provide 
remedial action. The liability of manufactured home 
manufacturers to provide remedial actions under 2 MCAR SS 
1.90702-1.90720 is limited by the principle that manufacturers 
are not responsible for failures that occur in manufactured 
homes or components solely as the result of normal wear and 
aging, gross and unforeseeable consumer abuse, or unforeseeable 
neglect of maintenance. 

2 MCAR S 1.90707 Consumer complaint and information referral. 
<v> When a consumer complaint or other information indicating the 
CJ possible existence of a noncompliance, defect, serious defect, 
v ^ o r imminent safety hazard is received by the commissioner, the 
«0 commissioner shall forward the complaint or other information to 

the manufacturer of the manufactured home in question. The 
commissioner shall, when it appears from the complaint or other 
information that more than one manufactured home may be 
involved, simultaneously send a copy of the complaint or other 
information to the state administrative agency of the state 
where the manufactured home was manufactured or to the secretary 
if there is no such state administrative agency, and when it 

I 
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appears that an imminent safety hazard or serious defect may be 
involved, simultaneously send a copy to the secretary. 

/ 
(jV 2 MCAR S 1.90708 Notification pursuant to manufacturer's 
U J $ determination. 

oP 
A. Notice requirement. The manufacturer shall provide 

notification as set out in 2 MCAR SS 1.90702-1.90720 with 
respect to all manufactured homes produced by the manufacturer 
in which there exists or may exist an imminent safety hazard or 
serious defect. The manufacturer shall provide such 
notification with respect to manufactured homes produced by the 
manufacturer in which a defect exists or may exist if the 
manufacturer has information indicating that the defect may 
exist in a class of manufactured homes that is identifiable 
because the cause of the defect or defects actually known to the 
manufacturer is such that the same defect would probably have 
been systematically introduced into, more than one manufactured 
home during the course of production. This information may 
include, but is not limited to, complaints that can be traced to 
the same cause, defects known to exist in supplies of components 
or parts, information related to the performance of a particular 
employee, and information indicating a failure to follow quality 
control procedures with respect to a particular aspect of the 
manufactured home. A manufacturer is required to provide 
notification with respect to a noncompliance only after the 
issuance of a final determination under 2 MCAR S 1.90711. 

B. Investigations and inspections. Whenever the 
manufacturer receives from any source information that may 
indicate the existence of a problem in a manufactured home for 
which the manufacturer is responsible for providing notification 
under A., the manufacturer shall, as soon as possible, but not 
later than 20 days after receiving the information, carry out 
any necesary investigations and inspections to determine and 
shall determine whether the manufacturer is responsible for 
providing notification under A. The manufacturer shall maintain 
complete records of all such information and determinations in a 
form that will allow the commissioner to discern readily who 
made the determination with respect to a particular piece of 
information, what the determination was, and the basis for the 
determination. The records shall be kept for a minimum of five 
years from the date the manufacturer received the information. 
Consumer complaints or other information indicating the possible 
existence of noncompliances or defects received before the 
effective date of 2 MCAR SS 1.90702-1.90720 shall, for purposes 
of this paragraph, be deemed to have been received on the date 2 
MCAR SS 1.90702-1.90720 became effective. 

C. Preparation of plan. If a manufacturer determines under 
B. that the manufacturer is responsible for providing 
notification under A., the manufacturer shall prepare a plan for 
notification as set out in 2 MCAR S 1.90713. Where the 
manufacturer is required to correct under 2 MCAR S 1.90710, the 
manufacturer shall include in the plan provision for correction 
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of affected manufactured homes. 

D. Submission of plan. The manufacturer shall, as soon as 
possible, but not later than 20 days after making the 
determination, submit the plan to the commissioner. 

However, where only one manufactured home is involved, the 
manufacturer need not submit the plan if the manufacturer 
corrects the manufactured home within the 20-day period. The 
manufacturer shall maintain, in the plant where the manufactured 
home was manufactured, a complete record of the correction. The 
record shall describe briefly the facts of the case and state 
what corrective actions were taken. It shall be maintained in-a 
separate file in a form that will allow the commissioner to 
review all such corrections. 

E. Action after approval of plan. Upon approval of the plan 
with any necessary changes, the manufacturer shall carry out the 
approved plan within the time limits stated in it. 

F. Action before plan approval. The manufacturer may act 
before obtaining approval of the plan. However, such action is 
subject to review and disapproval by the commissioner except to 
the extent that agreement to the correction is obtained as 
described in this paragraph. "To be assured that the corrective 
action will be accepted, the manufacturer may obtain the 
agreement of the commissioner that the corrective action is 
adequate before the correction is made regardless of whether a 
plan has been submitted under D. If such an agreement is 
obtained, the correction shall be accepted as adequate by the 
commissioner if the correction is made as agreed to and any 
imminent safety hazard or serious defect is eliminated. 

G. Waiver of formal plan approval and notification. If the 
manufacturer wishes to obtain a waiver of the formal plan 
approval and notification requirements that would result from a 
determination under B., the manufacturer may act under this 
paragraph. The plan approval and notification requirements 
shall be waived by the commissioner who would otherwise review 
the plan under D. if: 

1. The manufacturer, before the expiration of the time 
period determined under D., shows to the satisfaction of the 
commissioner through documentation that: 

a. The manufacturer has identified the class of 
possibly affected manufactured homes in accordance with 2 MCAR S 
1.90713; 

b. The manufacturer will correct, at the 
manufacturer's expense, all affected manufactured homes in the 
class within 60 days of being informed that the request for 
waiver has been accepted; and 

c. The proposed repairs are adequate to remove the 
failure to conform or imminent safety hazard that gave rise to 
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the determination under B.; and 

2. The manufacturer corrects all affected manufactured 
homes within 60 days of being informed that the request for 
waiver has been accepted. 

The formal plan and notification requirements are waived 
pending final resolution of a waiver request under G. as of the 
date of the request. If a waiver request is not accepted, the 
plan called for by C. and D. shall be submitted within five days 
after the manufacturer is notified that the request was not 
accepted. 

H. Classification of problem. When a manufacturer acts 
under A.-G., the manufacturer will not be required to classify 
the problem that triggered the action as a noncompliance, 
defect, serious defect, or imminent safety hazard. 

2 MCAR S 1.90709 Responsibilities of commissioner. 

Qr A. Consumer complaints. The commissioner shall oversee the 
\j A^ handling of consumer complaints by manufacturers within this 
rtU state. As part of that responsibility, the commissioner shall 

monitor manufacturer compliance with 2 MCAR SS 1.90702-1.90720, 
and particularly with 2 MCAR S 1.90708. This monitoring will be 
done primarily by periodically checking the records that 
manufacturers are required to keep under 2 MCAR S 1.90708 B. 

B. Preliminary determination. If the commissioner finds 
under A. that a manufacturer has failed to comply with 2 MCAR S 
1.90708 or if the commissioner finds that the manufacturer has 
decided not to act under 2 MCAR S 1.90708 C. and D. and the 
commissioner believes the manufacturer is required to act, or if 
the manufacturer failed to fulfill the requirements of 2 MCAR S 
1.90708 G. after requesting a waiver, the commissioner shall 
make the preliminary determination he deems appropriate under 2 
MCAR S 1.90711. However, if the affected manufactured homes 
were manufactured in more than one state or if it appears that 
the appropriate preliminary determination would be an imminent 
safety hazard or serious defect, the commissioner shall refer 
the matter to the secretary. 

C. Preliminary determinations under 2 MCAR S 1.90711. Where 
the commissioner who is reviewing a plan under 2 MCAR S 1.90708 
D. finds that the manufacturer is not acting reasonably in 
refusing to accept changes to a proposed plan, the commissioner 
shall make such preliminary determinations as may be appropriate 
under 2 MCAR S 1.90711. However, if it appears that it would be 
appropriate to make a preliminary determination of imminent 
safety hazard or serious defect, the commissioner shall refer 
the matter to the secretary. 

& 
oi $> 

2 MCAR S 1.90710 Required manufacturer correction. A 
manufacturer required to furnish notification under 2 MCAR S 
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1.90708 or 2 MCAR S 1.90711 shall correct, at its expense, any 
imminent safety hazard or serious defect that can be related to 
an error in design or assembly for the manufactured home by the 
manufacturer, including an error in design or assembly of any 
component or system incorporated in the manufactured home by the 
manufacturer. 

^ 2 MCAR S 1.90711 Notification and correction pursuant to 
^N& administrative determination. 

A. Preliminary determinations. Whenever the commissioner 
has information indicating the possible existence of an imminent 
safety hazard or serious defect in a manufactured home, the 
commissioner may issue a preliminary determination to that 
effect to the manufacturer. 

Whenever the information indicates that the manufacturer is 
required to correct the imminent safety hazard or serious defect 
under 2 MCAR S 1.90710, the commissioner shall issue a 
preliminary determination to that effect to the manufacturer. 
Whenever the commissioner has information indicating that a 
defect or noncompliance may exist in a class of manufactured 
homes that is identifiable because the cause of the defect or 
noncompliance is such that the same defect or noncompliance 
would probably have been systematically introduced into more 
than one manufactured home during production, and whenever all 
manufactured homes in the class appear to have been manufactured 
in this state, the commissioner may issue a preliminary 
determination of defect or noncompliance to the manufacturer. 
Information on which the commissioner will base a conclusion 
that an affected class of manufactured homes exists consists of 
complaints that can be traced to the same cause, defects known 
to exist in supplies of components or parts, information related 
to the performance of a particular employee, and information 
indicating a failure to follow quality control procedures with 
respect to a particular aspect of the manufactured home. If, 
during the course of these proceedings, evidence arises that 
indicates that manufactured homes in the same identifiable class 
were manufactured in more than one state, the commissioner shall 
refer the matter to the secretary. 

B. Notice and request for hearing or presentation of views. 
Notice of the preliminary determination under A. shall be sent 
by certified mail. It shall include the factual basis for the 
determination and the identifying criteria of the manufactured 
homes known to be affected and those believed to be in the class 
of possibly affected manufactured homes. The notice shall 
inform the manufacturer that the preliminary determination shall 
become final unless the manufacturer requests a hearing or 
presentation of views under 2 MCAR S 1.90803 within 15 days 
after receiving a notice of preliminary determination of serious 
defect, defect, or noncompliance, or within five days of receipt 
of a notice of preliminary determination of imminent safety 
hazard. 
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Promptly upon receipt of a manufacturer's request for a 
hearing or presentation of views meeting, the hearing or 
presentation shall be held pursuant to 2 MCAR S 1.90803. 
Parties may propose in writing, at any time, offers of 
settlement which shall be submitted to and considered by the 
commissioner. If determined to be appropriate, the party making 
the offer may be given an opportunity to make an oral 
presentation in support of the offer. If an offer of settlement 
is rejected, the party making the offer shall be so notified, 
and the offer shall be deemed withdrawn and shall not constitute 
a part of the record in the proceeding. Final acceptance by the 
commissioner of any offer of settlement shall automatically 
terminate any proceedings related to it. 

C. Final determinations. If the manufacturer fails to 
respond to the notice of preliminary determination within the 
time period established in B., or if the commissioner decides 
that the views and evidence presented by the manufacturer or 
others are insufficient to rebut the preliminary determination, 
the commissioner shall make a final determination that an 
imminent safety hazard, serious defect, defect, or noncompliance 
exists. If there is a final determination that an imminent 
safety hazard, serious defect, defect, or noncompliance exists, 
the commissioner shall issue an order directing the manufacturer 
to furnish notification. 

D. Appeals. When the commissioner has made a final 
determination that a defect or noncompliance exists, the 
manufacturer may appeal to the secretary within ten days after 
receiving the notice of final determination. 

E. Waiver of formal notification requirements. Where a 
preliminary determination of defect or noncompliance has been 
issued, the manufacturer may request a waiver of the formal 
notification requirements at any time during the proceedings 
called for in A.-D. or after the issuance of a final 
determination and order. The manufacturer may request a waiver 
from the commissioner. When requesting a waiver, the 
manufacturer shall certify and provide assurances that: 

1. The manufacturer has identified the class of possibly 
affected manufactured homes in accordance with 2 MCAR S 1.90713; 

2. The manufacturer will correct, at the manufacturer's 
expense, all affected manufactured homes in the class within a 
time period specified by the commissioner but not later than 60 
days after being informed of the acceptance of the request for 
waiver or issuance of the final determination, whichever is 
later; and 

3. The proposed repairs are adequate to remove the 
failure to conform or imminent safety hazard that gave rise to 
the issuance of the preliminary determination. 

The commissioner shall grant the request or waiver if the 
manufacturer agrees to an offer of settlement that includes an 
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order that embodies the assurances made by the manufacturer. 

/ 2 MCAR S 1.90712 Reimbursement for prior correction by owner. A 
y manufacturer that is required to correct under 2 MCAR S 1.90710 
' or who decides to correct and obtain a waiver under 2 MCAR S 
A$ 1.90708 G. or 2 MCAR S 1.90711 E. shall provide reimbursement 
kV) for reasonable cost of correction to any owner of an affected 

manufactured home who chooses to make the correction before the 
manufacturer does. 

2 MCAR S 1.90713 Manufacturer's plan for notification and 
correction. 

A. Basic requirement. Paragraphs A.-F. set out the 
requirements that manufacturers shall meet in preparing plans 
they are required to submit under 2 MCAR S 1.90708 C. and D. 
The underlying requirement is that a plan show how the 
manufacturer will fulfill its responsibilities with respect to 
notification and correction. 

B. Copy of proposed notice. The plan shall include a copy 
of the proposed notice that meets the requirements of 2 MCAR S 
1.90714. 

C. Affected class. The plan shall identify, by serial 
number and other appropriate identifying criteria, all 
manufactured homes with respect to which notification is to be 
provided. The class of manufactured homes with respect to which 
notification shall be provided and which shall be covered by the 
plan is that class of manufactured homes that was or is 
suspected of having been affected by the cause of an imminent 
safety hazard or failure to conform. The class is identifiable 
to the extent that the cause of the imminent safety hazard or 
failure to conform is such that it would probably have been 
systematically introduced into the manufactured homes in the 
class during the course of production. In determining the 
extent of such a class, the manufacturer may rely either upon 
information that positively identifies the extent of the class 
or upon information that indicates what manufactured homes were 
not affected by the same cause, thereby identifying the class by 
excluding those manufactured homes. Methods that may be used in 
determining the extent of the class of manufactured homes 
include, but are not limited to: 

1. Inspection of manufactured homes produced before and 
after the manufactured homes known to be affected; 

2. Inspection of manufacturer quality control records to 
determine whether quality control procedures were followed; 

3. Inspection of production inspection primary inspection 
agency records to determine whether the imminent safety hazard 
or failure to conform was either detected or specifically found 
not to exist in some manufactured homes; 
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4. Inspection of the design of the manufactured home in 
question to determine whether the imminent safety hazard or 
failure to conform resulted from the design itself; 

5. Identification of the cause as relating to a 
particular employee or process that was employed for a known 
period of time or in producing the manufactured homes 
manufactured during that time; and 

6. Inspection of records relating to components supplied 
by other parties and known to contain or suspected of containing 
imminent safety hazards or failures to conform. 

The class of manufactured homes identified by these methods 
may include only manufactured homes actually affected by the 
imminent safety hazard or failure to conform if the manufacturer 
can identify the precise manufactured homes. If it is not 
possible to identify the precise manufactured homes, the class 
shall include manufactured homes suspected of containing the 
imminent safety hazard or failure to conform because the 
evidence shows that they may have been affected. 

D. Production inspection primary inspection agency statement. 
The plan shall include a statement by the production inspection 
primary inspection agency operating in each plant in which 
manufactured homes in question were produced. In this 
statement, the production inspection primary inspection agency 
shall concur in the methods used by the manufacturer to 
determine the class of potentially affected manufactured homes 
or state why it believes the methods to have been inappropriate, 
inadequate, or incorrect. 

E. Deadline. The plan shall include a deadline for 
completion of all notification and corrections. 

F. Notification. The plan shall provide for notification by 
certified mail or other more expeditious means to the dealers or 
distributors of a manufacturer to whom the manufactured homes 
were delivered. Where a serious defect or imminent safety 
hazard is involved, notification shall be sent by certified mail 
if it is mailed. The plan shall provide for notification by 
certified mail to the first purchaser of each manufactured home 
in the class of manufactured homes set out in the plan under C. 
and to any subsequent owner who has any warranty provided by the 
manufacturer or required by federal, state, or local law on the 
manufactured home that has been transferred, to the extent 
feasible. However, notification need not be sent to any person 
known by the manufacturer not to own the manufactured home in 
question if the manufacturer has a record of a subsequent owner 
of the manufactured home. The plan shall provide for 
notification by certified mail to any other person who is a 
registered owner of each manufactured home containing the 
imminent safety hazard, serious defect, defect, or noncompliance 
and whose name has been ascertained pursuant to the 
manufacturer's records. 
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t 2 MCAR S 1.90714 Contents of notice. Except as otherwise agreed 
by the commissioner who will review the plan under 2 MCAR S 
1.90708 D., the notification to be sent by the manufacturer 

' \(L shall include the following: 

A0 
w, A. An opening statement: "This notice is sent to you in 

accordance with the requirements of the National Manufactured 
Housing Construction and Safety Standards Act of 1974";% 

B. Except where the manufacturer is acting under 2 MCAR S 
1.90708 the following statement, as appropriate: 
"(manufacturer's name, or the commissioner or the secretary)" 
has determined that: 

1. An imminent safety hazard may exist in (identifying 
criteria of manufactured home); 

2. A serious defect may exist in (identifying criteria of 
manufactured home); 

3. A defect may exist in (identifying criteria of 
manufactured home); or 

4. (Identifying criteria of manufactured home) may not 
comply with an applicable federal mobile home construction or 
safety standard; 

C. A clear description of the imminent safety hazard, 
serious defect, defect, or noncompliance which shall include: 

1. The location of the imminent safety hazard, serious 
defect, defect, or noncompliance in the manufactured home; 

2. A description of any hazards, malfunctions, 
deterioration, or other consequences which may result from the 
imminent safety hazard, serious defect, defect, or noncompliance; 

3. A statement of the conditions which may cause such 
consequences to arise; and 

4. Precautions, if any, that the owner should take to 
reduce the chance that the consequences will arise before the 
manufactured home is repaired; 

D. An evaluation of the risk to manufactured home occupants' 
safety and the durability of the manufactured home reasonably 
related to such imminent safety hazard, serious defect, defect, 
or noncompliance, including: 

1. The type of injury which may occur to occupants of the 
manufactured home; and 

2. Whether there will be any warning that a dangerous 
occurrence may take place and what that warning would be, and 
any signs which the owner might see, hear, smell, or feel which 
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might indicate danger or deterioration of the manufactured home 
as a result of the imminent safety hazard, serious defect, 
defect, or noncompliance. 

E. If the manufacturer will correct the manufactured home, a 
statement that the manufacturer will correct the manufactured 
home; 

F. A statement in accordance with whichever of the following 
is appropriate: 

1. Where the manufacturer will correct the manufactured 
home at no cost to the owner, the statement shall indicate how 
and when the correction will be done, how long the correction 
will take, and any other information that may be helpful to the 
owner; or 

2. When the manufacturer does not bear the cost of 
repair, the notification shall include a detailed description of 
all parts and materials needed to make the correction, a 
description of all steps to be followed in making the 
corrections, including appropriate illustrations and an estimate 
of the cost to the purchaser or owner of the correction; 

G. A statement informing the owner that the owner may submit 
a complaint to the commissioner if the owner believes that the 
notification or the remedy described in it is inadequate or the 
manufacturer has failed or is unable to remedy within a 
reasonable time after the owner's first attempt to obtain a 
remedy; and 

H. A statement that any actions taken by the manufacturer 
under the act in no way limit the rights of the owner or any 
other person under any contract or other applicable law and that 
the owner may have further rights under contract or other 
applicable law. 

/ 2 MCAR S 1.90715 Time for implementation. 

A. Plan for correction. The manufacturer shall complete 
Q'0" implementation of the plan for correction approved under 2 MCAR 
°̂  S 1.90708 E. on or before the deadline established in the plan 

as required by 2 MCAR S 1.90713 E. The deadline shall allow a 
reasonable amount of time to complete the plan, taking into 
account the seriousness of the problem, the number of 
manufactured homes involved, the immediacy of any risk, and the 
difficulty of completing the action. The seriousness and 
immediacy of any risk shall be given greater weight than other 
considerations. If a manufacturer is required to correct an 
imminent safety hazard or serious defect under 2 MCAR S 1.90710, 
the deadline shall be no later than 60 days after approval of 
the plan. 

B. Notifications and corrections. The manufacturer shall 
complete the implementation of any notifications and corrections 

v*V 
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being carried out under an order of the commissioner under 2 
MCAR S 1.90711 C. on or before the deadline established in the 
order. In establishing each deadline, the commissioner shall 
allow a reasonable time to complete all notifications and 
corrections, taking into account the seriousness of the imminent 
safety hazard, serious defect, defect, or noncompliance; the 
number of manufactured homes involved; the location of the 
homes; and the extent of correction required. In no case shall 
the time allowed exceed the following limits: 

1. 30 days after the issuance of final determination of 
imminent safety hazard; and 

2. 60 days after the issuance of final determination of 
serious defect, defect, or noncompliance. 

C. Extension of time. The commissioner shall grant an 
extension of the deadlines included in a plan or order if the 
manufacturer requests extension in writing and shows good cause 
for the extension and if the commissioner is satisfied that the 
extension is justified in the public interest. When the 
commissioner grants an extension, the commissioner shall notify 
the manufacturer and forward to the secretary a draft notice of 
the extension to be published in the Federal Register. 

2 MCAR S 1.90716 Completion of remedial actions and report. 

A. Notification. Where a manufacturer is required to 
provide notification under 2 MCAR SS 1.90702-1.90720, the 

•^ manufacturer shall maintain in its files for five years from the 
5i date the notification campaign is completed a copy of the notice 
>̂ sent and a complete list of the names and addresses of those 

persons notified. The files shall be organized so that each 
notification and correction campaign can be readily identified 
and reviewed by the commissioner. 

B. Correction. Where a manufacturer is required to provide 
correction under 2 MCAR S 1.90710 or where the manufacturer 
otherwise corrects under 2 MCAR S 1.90708 or 2 MCAR S 1.90711 
E., the manufacturer shall maintain in its files, for five years 
from the date the correction campaign is completed, one of the 
following, as appropriate for each manufactured home involved: 

1. Where the correction is made, a certification by the 
manufacturer that the repair was made to satisfy completely the 
standards in effect at the time the manufactured home was 
manufactured and that any imminent safety hazard has been 
eliminated; or 

2. Where the owner refuses to allow the manufacturer to 
repair the home, a certification by the manufacturer that the 
owner has been informed of the problem which may exist in the 
manufactured home, that the owner has been informed of any risk 
to safety or durability of the manufactured home which may 
result from the problem, and that an attempt has been made to 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



149 2 MCAR § 1.90718 

repair the problems only to have the owner refuse the repair. 

C. Additional notifications or corrections. If any actions 
taken under 2 MCAR SS 1.90702-1.90720 are not adequate under the 
approved plan or an order of the commissioner, the manufacturer 
may be required to provide additional notifications or 
corrections to satisfy the plan or order. 

D. Report. The manufacturer shall, within 30 days after the 
deadline for completing any notifications and required 
corrections, under an approved plan or under an order of the 
commissioner, or any corrections required to obtain a waiver 
under 2 MCAR S 1.90708 G. or 2 MCAR S 1.90711 E., provide a 
complete report of the action taken to the commissioner who 
approved the plan under 2 MCAR S 1.90708 D., granted the waiver, 
or issued the order under 2 MCAR S 1.90711 C , and to any other 
state administrative agency or the secretary that forwarded a 
relevant complaint or information to the manufacturer under 2 
MCAR S 1.90707. 

JXJ 2 MCAR S 1.90717 Correction of certain hazards and defects. If, 
^\|i iri the course of making corrections under 2 MCAR S 1.90715, the 
[0 manufacturer creates an imminent safety hazard or serious 

defect, the manufacturer shall correct the imminent safety 
hazard or serious defect under 2 MCAR S 1.90710. 

^ * 

fi 
» > 

2 MCAR S 1.90718 Manufactured homes in the hands of dealers and 
distributors. 

(r A. Responsibility of manufacturer. The manufacturer is 
Qy responsible for correcting any failures to conform and imminent 

safety hazards which exist in manufactured homes which have been 
sold or otherwise released to a distributor or dealer but which 
have not yet been sold to a purchaser. Generally this 
responsibility does not extend to failures to conform or 
imminent safety hazards that result solely from transit damages 
that occur after the manufactured home leaves the control of the 
manufacturer when the home is released by the manufacturer. 
Rule 2 MCAR S 1.90718 sets out the procedures to be followed by 
dealers and distributors for handling manufactured homes in 
these cases. Regardless of whether the manufacturer is 
responsible for repairing a manufactured home, no dealer or 
distributor may sell a manufactured home if it contains a 
failure to conform or an imminent safety hazard. 

B. Notification and record. Whenever a dealer or 
distributor finds a problem in a manufactured home which the 
manufacturer is responsible for correcting, the dealer or 
distributor shall contact the manufacturer, provide full 
information concerning the problem, and request appropriate 
action by the manufacturer in accord with D. Where the 
manufacturer agrees to correct, the manufacturer shall maintain 
a complete record of its actions. Where the manufacturer 
authorizes the dealer to make the necessary corrections on a 
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reimbursable basis, the dealer or distributor shall maintain a 
complete record of its actions. 

C. Amount of reimbursement. An agreement by the 
manufacturer to correct or to authorize corrections on a 
reimbursable basis constitutes the commissioner's determination, 
for purposes of section 613(b) of the act with respect to 
judicial review of the amount which the manufacturer agrees to 
reimburse the dealer or distributor for corrections. 

D. Manufacturer's option. Upon a final determination by the 
commissioner under 2 MCAR S 1.90711, or upon a determination by 
the secretary or a court of competent jurisdiction that a 
manufactured home fails to conform to the standard or contains 
an imminent safety hazard after the manufactured home is sold or 
otherwise released by a manufacturer to a distributor or a 
• dealer and prior to the sale of the manufactured home by the 
distributor or dealer to a purchaser, the manufacturer shall 
have the option to either: 

1. Immediately furnish, at the manufacturer's expense, to 
the purchasing distributor or dealer the required conforming 
part or parts or equipment for installation by the distributor 
or dealer on or in the manufactured home, and the manufacturer 
shall reimburse the distributor or dealer for the reasonable 
value of the installation plus a reasonable reimbursement of not 
less than one percent per month of the manufacturer's or 
distributor's selling price prorated from the date of receipt by 
certified mail of notice of noncompliance to the date the 
manufactured home is brought into compliance with the standards, 
so long as the distributor or dealer proceeds with reasonable 
diligence with the installation after the part or component is 
received; or 

2. Immediately repurchase, at the manufacturer's expense, 
the manufactured home from the distributor or dealer at the 
price paid by the distributor or dealer, plus all transportation 
charges involved and a reasonable reimbursement of not less than 
one percent per month of the price paid prorated from the date 
of receipt by certified mail of notice of the imminent safety 
hazard, serious defect, defect, or noncompliance to the 
distributor. The value of the reasonable reimbursements shall 
be fixed by mutual agreement of the parties or by a court in an 
action brought under section 613(b) of the act. 

Rule 2 MCAR S 1.90718 does not apply to any manufactured 
home purchased by a dealer or distributor which has been leased 
by the dealer or distributor to a tenant for purposes other than 
resale. In that instance the dealer or distributor has the 
remedies available to a purchaser under 2 MCAR SS 
1.90702-1.90720. 

/ 
^V 2 MCAR S 1.90719 Notices, bulletins, and other communications. 
XS^vAt the time of dispatch, each manufacturer shall give to the 
Q commissioner a true or representative copy of all notices, 
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bulletins, and other written communications to the dealers or 
distributors of the manufacturers regarding any serious defect 
or imminent safety hazard which may exist in any manufactured 
homes produced by the manufacturer. Manufacturers shall keep 
complete records of all other communications with dealers, 
owners, and purchasers regarding noncompliances and defects. 

2 MCAR S 1.90720 Supervision of notification and correction 
actions. 

A. Notifications and corrections. The production inspection 
primary inspection agency in each manufacturing plant shall be 
responsible for assuring that notifications are sent to all 
owners, purchasers, dealers, or distributors of whom the 
manufacturer has knowledge under the requirements of the act. 
The production inspection primary inspection agency shall be 
responsible for assuring that the required corrections are 
carried out by auditing the certificates required by 2 MCAR S 
1.90716. 

B. Accomplishment of remedial actions. The commissioner or 
secretary to whom the report required by 2 MCAR S 1.90716 D. is 
sent shall be responsible for assuring through oversight that 
remedial actions described in "the report have been carried out. 

C. Inspection. The commissioner may inspect a manufactured 
home to determine whether any required correction is carried out 
to the approval plan, or, if there is no plan, to the standards 
or other approval obtained by the manufacturer. 

, 2 MCAR S 1.90801 Reciprocity. Upon a showing that another state 
provides for the sealing of mobile homes upon compliance with 
standards which are at least equal to those provided in the 

0^& code, the commissioner may provide that a construction seal „ affixed under the authority of such state shall have the same 
effect as a seal affixed under authority of this state, and 
thereafter any mobile home which bears the seal of such state 
shall not be required to bear the seal of this state as provided 
in 2 MCAR S 1.90201. The commissioner may make such reciprocity 
contingent upon such other granting reciprocal effect to seals 
affixed under authority of this state. 

A. Pursuant to the provisions of 2 MCAR S 1.90801 the 
commissioner has established reciprocity with the following 
states which have granted reciprocity to the state of Minnesota: 

1. State of Indiana 

2. State of Illinois 

3. State of Wisconsin 

i 
r\> 2 MCAR S 1.90802 Appeals. Any person aggrieved by application 
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of these rules may, within thirty (30) days of the time when his 
grievance arose, appeal to the commissioner. Upon receipt of a 
timely appeal and the submission of the appropriate fee pursuant 
to 2 MCAR S 1.90903 by appellant, the commissioner shall review 
the matter de novo and submit his written findings to appellant. 

*' 2 MCAR S 1.90803 Hearings and presentation of views meetings. 

VSl -yft A. Policy. All hearings and presentations of views meetings 
shall be public. 

Of 
B. Request. On receiving a request for a hearing or 

presentation of views meetings, the commissioner shall either 
grant the relief for which the hearing or presentation of views 
meeting is requested or shall issue a notice. 

C. Notice. When the commissioner decides to conduct a 
presentation of views meeting, the commissioner shall provide 
notice as follows: 

1. Except where the need for swift resolution of the 
question involved prohibits it, notice of a proceeding shall be 
published in the State Register at least ten days prior to the 
date of the proceeding. In any case, notice shall be provided 
to interested persons to the maximum extent practicable. Direct 
notice shall be sent by certified mail to the parties involved 
in the presentation of views meeting. 

2. The notice, whether published or mailed, shall include 
a statement of the time, place, and nature of the proceeding; 
reference to the authority under which the proceeding will be 
held; a statement of the subject matter of the proceeding, the 
parties and issues involved; and a statement of the manner in 
which interested persons shall be afforded the opportunity to 
participate in the presentation of views meeting. 

3. The notice shall designate the official who shall be 
the presiding officer for the proceedings and to whom all 
inquiries should be directed concerning the proceedings. 

4. The notice shall state whether the proceeding shall be 
held in accordance with the provisions of D. In determining 
whether the requirements of D. shall apply, the commissioner 
shall consider the following: the need for quick action; the 
risk of injury to affected members of the public; the economic 
consequences of the decisions to be made; and other factors the 
commissioner considers appropriate. 

5. Oral proceedings shall be stenographically or 
mechanically reported, or recorded, or transcribed, under the 
supervision of the presiding officer, unless the presiding 
officer and the parties otherwise agree, in which case a summary 
approved by the presiding officer shall be kept. 

D. Presentation of views meetings. 
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1. A presentation of views meeting may be written or oral 
and may include an opportunity for an oral presentation, whether 
requested or not, whenever the commissioner concludes that an 
oral presentation would be in the public interest and states 
this in the notice. A presiding officer shall preside over all 
oral presentations. The purpose of these presentations shall be 
to gather information to allow fully informed decision making. 
Presentations of views meetings shall not be adversary 
proceedings. Oral presentations shall be conducted in an 
informal but orderly manner. The presiding officer shall have 
the duty and authority to conduct a fair proceeding, to take all 
necessary action to avoid delay, and to maintain order. In the 
absence of extraordinary circumstances, the presiding officer at 
an oral presentation of views meeting shall not require that 
testimony be given under oath or affirmation and shall not 
permit either cross-examination of witnesses by other witnesses 
or their representatives, or the presentation of rebuttal 
testimony by persons who have already testified. The rules of 
evidence prevailing in courts of law or equity shall not control 
the conduct of oral presentation of views meeting. 

2. Within ten days after a presentation of views meeting, 
the presiding officer shall refer to the commissioner all 
documentary evidence submitted, any transcript that has been 
made, a summary of the issues-involved, information presented in 
the presentation of views meeting, and the presiding offici-al's 
recommendations with the rationale for them. The presiding 
officer shall make any appropriate statements concerning the 
apparent veracity of witnesses or the validity of factual 
assertions which may be within the competence of the presiding 
officer. The commissioner shall issue a final determination 
concerning the matters at issue within 30 days of receipt of the 
presiding officer's summary. The final determination shall 
include a statement of findings, with specific references to 
principal supporting items of evidence in the record and 
conclusions, as well as the reasons or bases for them upon all 
of the material issues of fact, law, or discretion as presented 
on the record; and an appropriate order. Notice of the final 
determination shall be given in writing and transmitted by 
certified mail, return receipt requested, to all participants in 
the presentation of views meeting. The final determination 
shall be conclusive with respect to persons whose interests were 
represented. 

E. Hearings. Whenever the commissioner determines that a 
formal hearing is necessary in order to resolve the presentation 
of adversary views on matters governed by these rules, such 
hearing shall be conducted in accordance with the applicable 
provisions of Minnesota Statutes,' chapter 15 governing contested 
case hearings and applicable provisions of the administrative 
rules of the Office of Administrative Hearings. 

F. Public participation in presentation of views meetings. 

1. Any interested persons may participate in writing in 
any presentation of views meeting held under the provision of 
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D. The presiding officer shall consider to the extent 
practicable any written materials. 

2. Any interested person may participate in the oral 
portion of any presentation of views meeting held under D. 
unless the presiding officer determines that participation 
should be limited or barred so as not to prejudice unduly the 
rights of the parties directly involved or unnecessarily delay 
the proceedings. 

2 MCAR S 1.90901 Form and remittance. All remittances shall be: 

Cp A. In the form of checks or money orders; 

f\\J B. Payable to Minnesota State Treasurer; 

C. Addressed to: 

State of Minnesota Building Code Division 

408 Metro Square Building 

7th and Robert Streets 

St. Paul, Minnesota 55101 

, 2 MCAR S 1.90902 Fees for seals, construction compliance 
<\, certificates, and labels. 

V* 'XS- A" Construction seal fees. Manufactured home and accessory 
f\ structure construction seal fees are $5 per seal. 

or 
B. Installation seal fees. Manufactured home installation 

seal fees are $6 for a support/utility seal and $4 for an 
anchoring system seal. 

C. Construction compliance certificate fee. The 
manufactured home and accessory structure construction 
compliance certificate fee is $10. 

D. Label fee. The United States Department of Housing and 
Urban Development monitoring (label) fee is $19 per label. The 
United States Department of Housing and Urban Development 
monitoring (label) fee shall be paid by the manufacturer to the 
secretary. 

Bii ^r^2 MCAR S 1.90903 Appeal fee. Appeal fee, twenty dollars ($20). 

2 MCAR S 1.90904 Annual registration fees. An installer shall 
(v. pay a registration fee of $20 annually. The fee is due January 
Q* 1 of each year. 
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\«y 2 MCAR S 1.90905 Other fees. For all other work performed by 
fvl the Department of Administration such as, but not limited to, 

(\ the review of plans, specifications, and independent agency 
reports, and quality control evaluation, a fee of $25 per man 
hour shall be charged. 

y 
G , Q 2 MCAR S 1.90906 Reservation of rights. Nothing in 2 MCAR SS 

^(y 1.90101-1.90906 shall limit the rights of the purchaser under 
<\ any contract or applicable law. 
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Chapter 3 State Building Code Division 

§ 1.10001 Purpose. These rules govern responsibilities undertaken pursuant 
to Minn. Stat. § § 16.83 through 16.867. They relate to administration and 
enforcement of the State Building Code and the requirements for certifica­
tion. 

§ 1.10002 Definitions. 

A. The terms used in rules 2 MCAR § 1.10001 through 2 MCAR § 
1.10010 shall have the following meanings: 

1. "Building Official" means the municipal building code administra­
tive authority certified pursuant to Minn. Stat. § 15.861, subds. 2 and 3. 

2. "Code" means the State Building Code pursuant to Minn. Stat. § 
16.84,subd,4. 

3. "Commissioner" means Commissioner of Administration. 

4. "Municipality" means an entity as described in Minn. Stat. § 16.84, 
subd. 3. 

5. "State Building Inspector" means the person who, under the direc­
tion and supervision of the Commissioner, administers the State Building 
Code. State Building Code Division, 408 Metro Square Building, 7th and 
Robert Streets, St. Paul, Minnesota 55101. 

§ 1.10003 Code adoption and amendments. 

A. Pursuant to Minn. Stat. § 16.85, the code is adopted and periodically 
updated to include current editions of national model codes in general use 
and existing statewide specialty codes and amendments thereto. 

B. Pursuant to Minn. Stat. § 16.86, subd. 6, amendments to the code may 
be proposed and initiated by any interested person, by the Building Code 
Standards Committee, or by subcommittees thereof. 

Proposed amendments shall be submitted in writing on a form provided by 
the Commissioner. 

§ 1.10004 Application for appeal. 

A. Pursuant to Minn. Stat. § 16.863 any person aggrieved by the final 
determination of any municipality as to the application of the code may, 
within 30 working days of said decision, appeal to the Commissioner. The 
appeal shall be accompanied by a cashiers check, certified check, money 
order, or equivalent, payable in the amount of $20 to the "Commissioner of 
Administration." 
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B. The request for appeal shall contain the following: 

1. name and address of applicant appealing the decision; 

2. attorney representing applicant, if any; 

3. municipality information including name of municipality, building 
official, and the local appeal board chairman; 

4. property description, including address of property involved; 

5. description of structure, including occupancy, size, construction 
type; 

6. a copy of the municipality's written decision; 

7. specific nature of appeal, including but not limited to the following: 

a. code section(s) which are applicable to the specific question; 

b. code section(s) that may indirectly apply; 

c. listing of issues involved; 

8. any other relevant information requested in writing by the Commis­
sioner. 

C. The Commissioner shall arrange for the State Hearing Examiner's Of­
fice to conduct a hearing on said appeal pursuant to Minn. Stat. § § 15.0418 
through 15.0426. 

D. Copies of all final determinations of the Commissioner shall be sent to 
the appellant and the municipality involved or the attorney representing the 
appellant municipality. 

§ 1.10005 State surcharge fees. All municipal permits issued for work pur­
suant to the State Building Code shall be subject to a surcharge fee. Said fees 
are established by Minn. Stat. § 16.866. Reports and remittances by munici­
palities shall be filed with the Commissioner. 

A. All surcharge fees imposed by the State shall be in addition to munici­
pal permit fees. 

B. Surcharge report forms and information may be obtained by writing 
the Commissioner to the attention of the State Building Inspector. 

§ 1.10006 State Building Code information and assistance. Any building 
code information or assistance may be obtained by contacting the State 
Building Inspector in writing or by telephone. 
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§ 1.10007 Education and training. Within limitations of personnel and funds 
the State Building Inspector shall provide training programs for municipal 
building officials, legislative bodies, administrative staff persons, design pro­
fessionals, construction industry and the general public. 

Information concerning training program availability may be obtained from 
the State Building Inspector by written or telephone inquiry. 

§ 1.10008 Building official certification. This rule establishes procedures for 
certification of building officials, establishes prerequisites for persons apply­
ing to be certified by examination and establishes two classes of certification. 

A. All building officials shall be certified in one of the following: 

1. Class I certification shall permit building code administration limited 
to evaluation and inspection of one and two family dwellings and their acces­
sory structures. 

2. Class II certification shall permit building code administration in­
cluding evaluation and inspection of all buildings and structures within the 
scope of the Code. 

B. Before making application for Class I certification each individual shall 
meet the following prerequisites: 

1. 3 years experience in any of the skilled construction trades; or 

2. 3 years experience in complete design of 1 and 2 family dwellings 
and accessory buildings thereto; or 

3. 2 years experience in municipal building construction inspection; or 

4. 24 credits in Building Inspection Technology program in a commu­
nity college system, plus one year experience in B. 1., B. 2., or B. 3. of this 
rule. 

Building Inspection Technology courses must include courses in Field Inspec­
tion, Plan Review Non-structural, Plan Review Structural, Administration, 
Building Codes and Standards and Energy Conservation; or 

5. International Conference of Building Officials certification in build­
ing inspection, plus one year experience in B. 1., B. 2., or B. 3. of this rule; or 

6. 2 years in post high school construction oriented architectural or 
engineering courses, plus one year experience in B. 1., B. 2., or B. 3. of this 
rule. 

C. Before making application for Class II certification, each individual 
shall meet the following prerequisites: 
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1. 5 years experience in one or a combination of the prerequisites de­
scribed in B. 1., B. 2., or B.3. of this rule; and two years of general construc­
tion supervision or building code administration experience which may be 
concurrent with the required five years experience; or 

2. 24 credits in Building Inspection Technology program in a commu­
nity college system, plus three years experience in one, or a combination of 
prerequisites described in B. 1., B. 2., or B. 3. of this rule, and two years of 
general construction supervision or building code administration experience 
which may be concurrent with the required three years experience; or 

3. International Conference of Building Officials certification in build­
ing inspection; and 3 years experience in one or a combination of prerequi­
sites described in B. 1., B. 2., or B. 3. of Section B. of this rule; and two years 
of general construction supervision or building code administration experi­
ence which may be concurrent with the required three years experience; or 

4. 2 years in a post high school course in construction or construction 
oriented, architectural or engineering courses plus three years experience in 
one, or a combination of prerequisites described in B. 1., B. 2., or B. 3. of this 
rule, and two years of general construction supervision or building code ad­
ministration experience which may be concurrent with the required three 
years experience. 

D. Each person seeking certification as a building official shall submit a 
completed application to the State Building Inspector with a $20 fee payable 
to the State of Minnesota on application forms provided by the Commission­
er. 

1. The State Building Inspector shall review applications for compli­
ance with prerequisites set forth in sections B. and C. of this rule. 

2. The State Building Inspector shall forward the application to the 
State Department of Personnel for examination if the prerequisites set forth 
in sections B. and C. of this rule are satisfied. 

E. The examination shall be given by the State Department of Personnel 
pursuant to the rules of that department, as governed by and consistent with 
Minn. Stat. § 16.861, subd. 3 and the following: 

1. If the applicant fails the examination, or fails to appear, the appli­
cant shall be permitted to retake the examination or be scheduled for a 
second administration following 30 calendar days after test results notifica­
tion. 

2. If the applicant fails the examination a second time, or fails to ap­
pear for a second scheduled administration, the applicant shall wait six 
months and then may resubmit application pursuant to section D. of this 
rule. 
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§ 1.10009 Removal from office and revocation of certification. Pursuant to 
Minn. Stat. § 16.861, subd. 5, upon notice and hearing, a building official 
may be removed from office and his certification shall be revoked, when com­
petent evidence is submitted to the Commissioner indicating that a building 
official has consistently failed to act in the public interest in performance of 
his duties. A hearing shall be held pursuant to the provisions of Chapter 15 
governing contested case proceedings. 

§ 1.10010 Plan review function. Within the limitations of personnel and 
funds, or as required by law the State Building Inspector shall review plans, 
specifications, and related documents for compliance with the code. 

A. Types of plan review include: 

1. plans of buildings required to be submitted to any state agency in­
clude, but are not limited to: 

a. state-owned buildings; 

b. buildings licensed by state agencies; 

c. buildings financed in whole or in part by state funds; 

2. manufactured buildings in which all elements of the total assembly 
cannot be visually inspected on site; 

3. plans submitted by municipal inspection departments for review. 

B. Content of plan review. 

1. The plan review function, for structures in Section A. 1. and A. 3. of 
this rule, applies to nonstructural code requirements. The structural portion 
of a plan shall be reviewed to determine that the professional engineer has 
considered the minimum loading requirements of the code, but shall not in­
clude review for accuracy of structural design and calculations. 

2. The plan review function for Section A. 2. structures applies to all 
aspects of code application and shall be marked approved by the State Build­
ing Inspector. 

C. For plan review the following material shall be submitted: 

One set of plans, specifications, and other relevant documents necessary to 
evidence code compliance, together with a transmittal letter shall be sent to 
the State Building Inspector, State Building Code Division, 408 Metro Square 
Building, 7th and Robert Streets, St. Paul, Minnesota 55101. Manufactured 
building submittals shall include two sets of plans, specifications, and other 
relevant documents. 

D. The State Building Inspector shall review submittals and forward writ-
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ten comments on items not in compliance with the code. The letter shall be 
mailed to the following: 

1. municipal building official; 

2. designer of plans and specifications; 

3. state agencies involved, if applicable. 

E. The State Building Inspector may contract for plan review as required 
by this section with any municipality the State Building Inspector determines 
is properly staffed and qualified to perform the plan review function. No fees 
shall be paid by the State to any municipality performing said contract func­
tion. The municipality shall charge its standard plan review fee directly to the 
applicant for a building permit. 

F. Fees. 

1. No fee shall be charged for the review of submittals listed in section 
A. 1. of this rule. ' 

2. Fees shall be charged for review of plans submitted as described in 
sections A. 2. and A. 3. of this rule. 

3. Fees shall be as required in 2 MCAR § § 1.10107 and 1.10335. 
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THE COMPOSITION AND USE OF THE 
MINNESOTA 

STATE BUILDING CODE 

The State Building Code, to be known as the "Code", includes several docu­
ments or codes pertaining to buildings. They are as follows: 

1. State Building Code rules will be known and identified by 2 MCAR § 
1.0101 through 2 MCAR § 1.18901. 

2. The State Building Code adopts by reference the following codes: 

(a) 1979 l-.dition of the Uniform Building Code, identified as"UBC"; 

(b) 1978 National Electrical Code, identified as "NEC"; 

(c) 1978 American National Standard Safety Code for Elevators, 
Dumbwaiters, Escalators, and Moving Walks, identified as ANSI Al 7.1-1978, 
and Supplements ANSI A17.1a-1979. 

(d) 1979 Minnesota Plumbing Code, identified as MHD 120 through 
MUD 135; 

(e) "Flood Proofing Regulations" (FPR), Office of the Chief Engi­
neers, U.S. Army. 

(f) One and Two Family Dwelling Code, 1975 Edition. 

3. Minnesota Heating, Ventilating, Air Conditioning and Refrigeration 
Code, identified as SBC 7101 through SBC 8505. 

4. "Design and Evaluation Criteria for Energy Conservation in New Build­
ings, Additions and Remodeled Elements of Buildings and Standards for Cer­
tain Existing Public Buildings," identified as 2 MCAR § 1.16001 through 
2 MCAR § 1.16006. (2 MCAR § 1.16007 through 2 MCAR § 1.16013 re­
served for future use.) 

5. Standards of Performance for Solar Energy Systems and Subsystems 
Applied to Energy Needs of Buildings, 1977 Edition, identified as 2 MCAR 
§ 1.16101 through 2 MCAR § 1.16107. 

6. State of Minnesota Mobile Home Installation Standards 1977, identi­
fied as 2 MCAR § 1.90450 and related definitions in 2 MCAR § 1.90103. 

7. Certain appendices which contain the listing of various National Stan­
dards referred to in the body of the code; technical requirements for fallout 
shelters; and various chapters of those codes adopted by reference which 
chapters may be adopted by municipalities and administered and enforced by 
such municipalities. The Code is to be used in its entirety by the municipali-
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ties in administering and enforcing the Code as well as by designers and build­
ers in their designs and construction of structures. It is necessary to use the 
entire Code to ensure uniformity in compliance with the Code as well as uni­
formity in its administration and enforcement. 

The above referenced Minnesota State Building Code and Minnesota Plumb­
ing Code are available from the Department of Administration. Documents 
Section, 117 University Avenue, St. Paul, Minnesota 55155. 

Other codes are available from the publishers of the codes. 

(a) Uniform Building Code: 
International Conference of Building Officials 
5360 South Workman Mill Road 
Whittier, California 90601 

(b) National Electrical Code: 
National Fire Protection Association 
470 Atlantic Avenue 
Boston, Massachusetts 02110 

(c) American National Standard Safety Code for Elevators. Dumbwait­
ers, Escalators, and Moving Walks: 
American Society of Mechanical Engineers 
United Engineering Center 
345 East 47th Street 
New York, New York 10017 

(d) ASHRAE Standard 90-75: 
American Society of Heating, Refrigeration, 
and Air-Conditioning Engineers Inc. 
345 East 47th Street 
New York, New York 10017 

(e) One and Two Family Dwelling Code: 
International Conference of Building Officials 
5360 South Workman Mill Road 
Whittier, California 90601 
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Minnesota State Building Code 

\1/ 

§ 1.10101 Title, rules and regulations. The rules and regulations contained in 
this Code and rules and standards adopted by reference therein shall be col­
lectively known as the Minnesota State Building Code, and may be cited as 
such and will he referred to herein as "this Code". The administrative chap­
ters of the UBC (Chapter I, 2 and 3), as amended herein, shall govern the 
application of the Code. 

§ 1.10102 Purpose and application. The purpose of this Code is to provide 
uniform standards to safeguard life or limb, health, property and public wel­
fare by regulating and controlling design, construction, quality of materials, 
use and occupancy of all buildings and structures. 

The State Building Code shall apply state wide and supersede the building 
code of any municipality. The State Building Code shall not apply to agricul­
tural buildings except with respect to state inspections required or rulemaking 
authorized. 

§ !.10flD3 Definitions. Wherever the term "Administrative Authority" ap­
pears in 1S|jis Code the words "Building Official" sh ally be substituted there­
fore. 

shalube 

Wherever I he Nrnis "Mayor" or "City Council" arepear in this Code the words 
"Governing Body" shall be substituted thereforeT 

A. "City" mean\a home rule charter or statutory city. 

B. "Code" means tNe State Building^Code or any amendments thereof. 

C. "Municipality" inea\js any city, county, or town. 

D. "Town" shall be defined/as a town meeting the requirements of Minne­
sota Statutes 368.01. 

§ 1.10104 Scope. The p&6'visions\of this Code shall apply to the construction, 
alteration, moving, demolition, repair and use of any building or structure 
within the municipality, except wow; located primarily in a public way, pub­
lic utility towers apra poles, mechanical equipment not specifically regulated 
in this Code, and Jfydraulic flood control structures. 

Additions, alterations, repairs and changes of use or occupancy in all build­
ings and structures shall comply with th\ provisions for new buildings and 
structuresyxcept as otherwise provided in\lJBC Sections 104, 307, and 502 
of this Coue. Where, in any specific case, different sections of this Code speci­
fy diffaftnt materials, methods of construction or other requirements, the 
most vestrictive shall govern. 

Whe/ever in this Code reference is made to the\Appendix, the provisions in 
the/Appendix shall not apply unless specifically ad\pted. 
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The provisions of this Code relating to fallout shelters shall apply only to 
state-owned buildings. 

§ 1.10105 Fallout shelters. Whenever it has been determined by the Depart­
ment of Public Safety, Division of Civil Defense and the State Architectural 
Engineer that fall-out protection is needed for a particular location the 
"Technical Requirements for Fallout Shelters" as contained in Appendix "A" 
shall be complied with. 

X 

§ 1.10106 State-owned buildings. State owned buildings shall mean all build­
ings and structures financed in whole or in part by state funds and which are 
under the exclusive jurisdiction and custodial control of one or more state 
department or agencies. 

§ 1.10^)7 State plan checking fees. Plan checking of buildings or structures 
conducted by the Division shall have a fee based on valuation in accordance 
with TableyNo. 107-A. "Valuation" means total cost ofrconstruction exclu­
sive of site work not related to the construction. 

EXCEPTION: 
fee shall be 75 

There shall b 

/hen the Plan Review is limited to ngm-struetural aspects, the 
Vof those listed in Table 107-A. 

dditional fee charge for consultation with designers, or for 
re-checking providi 

' When a deterniinal 
J 'V' been made in the dc; 

no substantial has been made. :hangc Ui the design 
ii is made by the DivisioTi that a substantial change has 

... .... the re-checking fee shall be $ I 5.00 per hour or frac 
^ tion thereof. No fee sha\ be charged for sUiTe-owncd buildings 

$ 107-A 

Valuation Plan Fee Check 

3,000.00 or less 
3,001.00 to 5,000 

5,001 
10,001 
15,001 
20,001 

25,001 
30,001 
35,001 
40,001 
45,001 

50,001 
55,001 
60,00 
65,00; 
70,0 

.00 to 

.00 to 

.00 to 

.00 to 

.00 to 

.00 to 

.00 

.00 
0 to 

.0,0 to 
"0 to 

TOO to 
.00 to 
00 to 

10,000.0/) 
15,000.00 
20,oqp.oo 
25,000.00 

3 / 0 0 0 . 0 0 
/ 5 , 0 0 0 . 0 0 

),000.00 
,000.00 

50,000.00 

55,000.00 
60,000.00 
65,000.00 
70,000.00 
75,000.00 

No Charge 
$ 21.00 

34.00 
47.00 
60.00 
72.00 

83.00 
93.00 

102.00 
12.00 
22.00 

124.00 
1 3 \ 0 0 
142^0 
148.0£ 
155.00. 
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TABLE NO. 107-A^Cont.) 

Valuation Plan Fee Check 

80,000.00 
85,000.00 / 

90,000,00 
7 5,000.00 

ldo.o'oO.OO 

$161.00 
168.00 
174.00 
181.00 
187.00 

187.00 for the first 
$100,000.00 plus $1.00 for 
each additional $1,000.00 or 
fraction thereof. 

577.00 for the" first . 
$500,000.00 plus $ .65 for 
each additional $ 1,000.00 or 

ction thereof. 

1.10108 Disclaimer clause. The inclusion of specific requirements relative 
to the manner of installation of any plant or equipment in any one or more 
parts of said Code shall not limit this procedure to any particular type of in­
staller nor provide a basis upon which determination of the right to perform 
such procedures shall be made. The authority for such determination will be 
found in the various licensing statutes or ordinances for each type of installer 
who performs the work. 

)109 Appendices. 

A. The^pllowing appendices, annej^s and supplemental material listed in 
this Code sha^J be mandatory to enfgjxe by any municipality. 

1. Minnesota State Buildij 
ments for Fallout Shelter. 

Code Appendix "A", Technical Require-

Minnesota Sta\ Sliding Code Appendix "B" , Variation in Snow 

3. 1979 UBC Ap^endiX Chapter 35. 

4. Minnesota/Plumbing Co^e Appendix B. 

B. The following appendices, annexes and supplemental material listed in 
this Code s h a l l o t be mandatory but\may be adopted without change at the 
discretion ofyany municipality, exceptVJBC Appendix Chapter 70 may be 
adopted withr revised fee and bond requirements. 

I. Minnesota State Building Code. Appendix " C " abbreviations and ad­
dresses o/Technical Organizations. 
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2. 1979 UBC Appi 
pendices not listed as man 
Building Code. 

3. Minnesota PI 

4. Flood 

5. Minn 
Sections 4101 

Chapters 12, 38, 48, 49, 55, and 70. UBC ap-
or optional are not incorporated in the State 

Appendices C and D. 

tions.^ections 201.2 through 208.2. 

Building Code\Appendix "D" , Building Security 

V 

# 

§ 1.10110 Reserved for future use. For Flood Proofing Regulations, see § 
1.18901. 

§ l.lTM 11 Adoption of the Uniform Building Code by reference. Chapters 1 
through^O and appendices of the 1979 Edition of the Uniform Building 
Code, hereinafter "UBC", as promulgated by the International Conference of 
Building Officials, are incorporated by reference and herdrfy made part of the 
State BuildirVcode (SBC) except as qualified by 2 MGftR § 1.10109. Said 
UBC shall be subject to the following alterations and ajnendments: 

, ^0 U B C § § 101,1(02 and 103 are deleted in their ciftirety. 

t \y UBC § 104(a) is ^mended by changing the last sentence and adding a sen-
*£j tence to read: See § lSi210 for provisions requiring installation of smoke dc-
.V tectors in existing G r o u \ R, Division 3 or 4^0ccupancics. Unsafe conditions 
( j as defined in § 203 shall tyte abated. 

' UBC § 104(f) is amended\|)y addingySn additional item number 4 as fol­
lows: 

4. All approvals must be based! 
architectural and engineering plans/. 

UBC § 203 is amended to rea 

»n the applicants submission of complete 
specifications. 

UBC § 203. All buildings^or structureslregulatcd by this code which are 
structurally unsafe or not provided with adequate egress, or which constitute 
a fire hazard, or are otherwise dangerous to h\man life are, for the purpose 
of this section, unsafe. A n y use of buildings\>r structures constituting a 
hazard to safety, healtli or public welfare by reason of inadequate mainte­
nance, dilapidation, obsolescence, fire hazard, disaster, damage or abandon­
ment are, for the puipose of this section, unsafe usesVParapet walls, cornices, 
spires, towers, tanks, statuary and other appendages'br structural members 
which are supported by, attached to, or part of a building and which are in 
deteriorated condition or otherwise unable to sustain thevdesign loads which 
are specified in/the Building Code are hereby designated\s unsafe building 
appendages. 

All such unsafe buildings, structures or appendages are hereby\eclared to be 
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public nuisances and shall by abated by repair, rehabilitation, demolition or 
removal in accordance with the procedures set forth in Minnesota Statutes, 
Chapter 463 Sections I 5 through 26. / 

UBOvS 204 is amended by amending the last sentence as follows: The 
Board sluHJ adopt reasonable rules and regulations for conducting'its investi­
gations anoSshall render all decisions and findings in writing t o / h e Building 
Official with ̂ dupl icate copy to the appellant and to the Stal/Building In­
spector within fifteen (15) days of such decision. 

UBC § 205 is attended by adding a sentence as followsj^ny violation of 
provisions of this cod\ is a misdemeanor (Minn. Stat. § 16.o65). 

UBC § 301(a) is amended by the addition of item 12/s follows: 

12. Agricultural buildingsras defined in Minn. Stat.,§ 16.84, subd. 6. 

§ 304(a) of the UBC is a me ruled to read as follojPs: 

UBC § 304. (a) Permit Fees. TTie fee for eac/T permit shall be as set forth 
in Table 3-A. Ivach municipality shalkadopt itspown schedule of permit fees, 

schedule of Table 3-A is hereby mad/optional for use by the local The fc 
authority and is a recommended schedule 
men I authority of a city, the fee charge 
sped ions for single family dwellings ma 
.005 times 
16.851.) 

n areas outside of the enforce-
the issuance of permits and in-

it exceed the greater of $100 or 
the value of the structure, adTlitioji or alteration. (Minn. Stat. § 

\ 
The determination of value or valuation under any of the provisions of this 
code shall be made by the building/official. The value to be used in comput­
ing the building permit and building plan review feestahall be the total value 
of all construction work for wWch the permit is issued as well as all finish 
work, painting, roofing, electrical, plumbing, heating, air conditioning, ele­
vators, fire-extinguishing systenfs and any other permanent^equipment. 

§ 305(e) of the UBC is amended to read as follows: 

UBC! § 305(e) Required Inspections. Reinforcing steel or structural frame­
work of any part of a/y building or structure shall not be covered or con­
cealed without first obtaining the approval of the building official' 

The building official, upon notification from the permit holder or ftis agent, 
shall make the following inspections and shall either approve that poktion of 
the construction as completed or shall notify the permit holder or hi& agent 
wherein the sainie fails to comply with this code: 

I. FOUNDATION INSPFCTION: To be made after trenches are exca­
vated and/forms erected and when all materials for the foundation are deliv­
ered on/the job. Where concrete from a central mixing plant (commonly 
termed/'transit mixed") is to be used, materials need not be on the job. 
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2. 
after 

ONCRETE SLAB OR UNDER-FLOOR INSPECTION: To be jrfadc 
aR in-slab or under-floor building service equipment, conduit,ypiping 

accessories and other ancillary equipment items are in place but before any 
concrete is\)oured or floor sheathing installed, including the subfloof. 

3. FRAME\INSPECTION: To be made after the roof 
blocking and braNeing are in place and all pipes, chimneys a 

f, aiyframi 
and ' en t s a 

ing, fire 
are com­

plete and the roug 
are approved. 

electrical, plumbing and heating wires*pipes and ducts 

/ 
4. INSULATION INSPECTION: To be made after.all required insulation 

is in place but before any\eovering material is in place./ 

\ / 
5. LATH AND/OR GYRSUM BOARD INSPECTION: To be made after 

all lathing and gypsum boara^ interior and extecior, used as a structural ele­
ment or a part of a fire resistive assembly, is ijf place but before any plaster­
ing is applied or before gypsum board joints and fasteners are taped and 
finished. 

6. FINAL INSPECTION: To beTnade/fter finish grading and the building 
is completed and ready for oecupancy( / 

7. INSTALLATION OF MOBlLK.ffOMES: To be made after the installa-
tion of the support system and all utility service connections. This shall in­
clude the inspection of the anchoring sysle-iii where installed. Jin v 

§ 307(a) of the UBC is amended to read as follows 

Certificate of Occupancy 

§ 307(a) Use or Occupa cy. No building or'structure of Groups A. E, I, 
H, B, or R, Division 1 Occtfpancy, shall be used or occupied, and no change 
in the existing occupancy JDlassification of a building or structure or portion 
thereof shall be made 
Occupancy therefore as 
cates of occupancy for 

\ 

the Building Official has issued a Certificate of 
ided herein. A municipality may require certifi-

roup R3, R4 and Group M Occupancies. 
\ 

§ 405 of the UBC,/Detinition of Dwelling shall be amended to read: 

DWELLING is any building or any portion thereof 
ment House", "Lodging House" or a "Hotel" as d 

\ 
of whicmis not an 
efined in\his cod 

"Apart-
code, which 

contains one or twfo "Dwelling Units" or "Guest Rooms", used, intended or 
designed to be built, used, rented, leased, let or hired out to beoccupied, or 
which are occupred for living purposes and shall include Class A \ Supervised 
Living Facili t ies^ defined in § 420. 

\ 
§ 406 of tne UBC is amended by the addition of the following defiriition: 

EARTH SHELTERED STRUCTURE is a building constructed s o \ h a t 
more than «0 percent of the exterior surface area of the building, excluding 
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iragcs or other accessory buildings, is covered with earth. Partiallyi?:om-
phjled buildings shall not be considered to be earth sheltered. (See Minrf Stat. 
§ l \6l l .02,subd. 3.) 

§ 40? of the UBC Definition of Fire Code is amended as follow^ 

UBC § 
by Minn Sta 

l-'IRI: CODF. is the Minnesota Uniform Fire Code, authorized 
J 299F.01 1. 

UBC § 414 Definition of Mechanical Code is amended asifollows: 

UBC § 414 MF.OHANICAL CODE is the Minnesota jfeating, Ventilating, 
Air Conditioning andNjefrigeration Code. 

§ 420 of the UBC is amended by adding the following definitions. 

"Supervised Living Facility" means a facility/n which there is provided 
supervision, lodging, meals, arid, in accordance w th the provisions of rules of 
the Department of Public Welfare, counseling A d developmental habilitative 
or rehabilitative services to fivXor more persons who are mentally retarded, 
chemically dependent, adult mentally ill or gnysically handicapped. 

"Class A Supervised Living Facility"/heans a Supervised Living Facility 
for ambulatory and mobile persons WJK) are capable of taking appropriate 
action for self-preservation under enjjrgency conditions as determined by 
program licensure provisions. 

Class A-1 supervised living facUTties shall include homes providing board­
ing and lodging for (> or fewer anovulatory or^rnobile disabled persons. 

Class A-2 supervised living/facilities shall irklude homes providing board­
ing and lodging for more thair6 ambulatory or mobile disabled persons. 

"Class B Supervised Living Facility" means a ̂ Supervised Living Facility 
for ambulatory, non-amhmlatory, mobile or non-mobile persons who are not 
mentally or physically /ipable of taking appropriate\ction for self-preserva­
tion under emergency conditions as determined by program licensure pro­
visions. 

UBC Table 5-A/Group 1-1, 1-2, Rl and R3 are amended\o read as follows 

UBC § 501/able 5-A. 

1.1 - Nurseries for full-time care of children under the age of sixVeach accom­
modating more than four persons). Hospitals, sanitariums, nursing,homes and 
similar buildings (each accommodating more than four persons). 

1.2 - Detoxification centers, homes for children six years of age or over, super­
vised/ving facilities Class B as defined in UBC § 420, for the mentally re­
tarded, mentally ill or the physically handicapped (each aecommodating^more 
than four persons). 
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> 
R\l - Hotels and apartment houses, convents and monasteries (each aceom 
mo\iating more than 10 persons). Supervised living facilities Class A2 as/ae 
finea^n UBC § 420 (accommodating more than six persons). 

R.3 - DVellings and lodging houses. Supervised living facilities Class A-l as 
defined iiMJBC § 420 (each accommodating six or fewer persons). 

§ 503(d) deception 4 is amended to read as follows: 

EXCEPTION *L In the one-hour occupancy separation between a Group 
R, Division 3 and Rloccupancy, the separation may be limited to the installa­
tion of one half inckthick gypsum board, or equivalent^n the garage side 
and a tight-fitting solidWood door 1-3/8 inches in thickness will be permitted 
in lieu of a one-hour fft\e assembly. Fire dampers shall not be required in 
ducts piercing this separation for ducts constructed of not less than No. 26 
gauge galvanized steel 

Chapter 5 of the UBC is anrt 
lows: 

\Jx\ 
7 

ded by adding afnew section to read as fol-

UBC § 512 Roof Access. Unles\specificrflly exempted by the Building 
Official due to space limitation, roorfaeight /hove grade or other special con­
siderations, buildings on which any heading*air conditioning, or refrigeration 
equipmenl is hereafter installed on the ro\j/and which equipment will require 
periodic inspection, service and maintena/i^ in accordance with the mechani­
cal code SBC 7 101-88 10 shall meet the RilloVing requirements: 

A stairway complying with UBC Chapter 33 ( \ a stair leading to a scuttle or 
bulkhead in the roof having such equipment shadl be provided to make such 
equipment safely accessible. Said stair leading to Phe scuttle or bulkhead shall 
be placed at an angle of not mone than 60 degree\measured from the hori­
zontal with flat treads not less titan six inches in widPh and a minimum length 
of 24 inches at the tread. No nfser shall be more thaninine inches and hand­
rails shall be provided on both sides of the access stairs^The minimum open­
ing of the scuttle or bulkheafl shall be not less than nin\square feet in area 
with the minimum dimension being not less than two fc«tt. In no case shall 
this required access be located in or pass through the elevax^r shaft or eleva­
tor machine room. 

/ Equipment should be located with at least six feet of clearance from the edge 
of the roof or similar/hazards. If the clearance is less than six fcerVa suitable 
rail or guard not lessythan forty-two inches in height shall be provide 

Each unit of equipment shall have an accessible disconnect switch 
ampere 110-1 20yvolt AC ground type convenience outlet shall be installed on 
or adjacent to tffie unit or equipment. The circuit for this convenience outlet 
shall be appro/ed ground-fault protection and shall not be connected to the 
equipment ci/cuit. 

§ 605 ojt the UBC is amended to read as follows: 
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8 vIJBC § 605. All enclosed portions of Group A Occupancies customarily 
useo. by human beings and all dressing rooms shall be provided whb/natural 
lightVy means of exterior glazed openings with an area not less^tlian one-
tenth \af the total floor area, and natural ventilation by means of openable 
exteriorV>penings with an area of not less than one-twentiethslof the total 
floor are<k or shall be provided with artificial light and a mechanically oper­
ated ventirating system. The mechanically operated ventilating systems shall 
supply a minimum of 5 cubic feet per minute of outsidf^air with a total 
circulated of r\ot less than 15 cubic feet per minute per occupant in all por­
tions of the building and such system shall be kept continuously in operation 
during such t imers the building is occupied. If the velocity of the air at the 
register exceeds 1 GLfeet per second, the register shalljbe placed more than 8 
feet above the floondirectly beneath. 

Exit lighting in portions of buildings other than trie stage shall be on a sepa­
rate circuit from that a t the stage. Such exit lighting shall be controlled from 
the box office or other approved central control center located in a portion 
of the building other tharl the stage. All lights in corridors, exit courts and 
exit passageways shall be protected by a wirejcage. 

All registers or vents supplying\ir backstage shall be equipped with automatic 
closing devices with fusible link\ Such closing devices shall be located where 
the vents or ducts pass through ^he pnoscenium walls and shall be operated 
by fusible links located on both sicjes^of the proscenium wall and both inside 
of and outside of the vent or duct. 

There shall be provided in an approvedMocation at least one lavatory for each 
two water closets for each sex.Jand at\east one drinking fountain for each 
floor level. 

For other requirements on wafer closets, see>§ 1711 as amended herein. 

/ V 
For additional sanitation facilities requirement^ see UBC § 171 1(h) as speci­
fied herein. 

§ 705 of the UBC is^amended to read as follows^ 

UBC § 705. All Portions of Group B Occupanci& shall be provided with 
natural light by means of exterior glazed openings with an area equal to one-
tenth of the totaf floor area, and natural ventilation ^by means of exterior 
openings with ajj area not less than one-twentieth of totiil floor area, or shall 
be provided wifti artificial light and mechanically operatea\ventilating system 
as specified in/§ 605 and the applicable sections of the mechanical code. 

In all buildings or portions thereof where flammable liquids are used, exhaust 
ventilatiori shall be provided sufficient to produce four air changes per hour. 
Such exhaust ventilation shall be taken from a point at or near the floor level. 

In all/enclosed parking garages used for storing or handling of automobiles 
ope/ating under their own power and on all loading platforms in*us termi-
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als, ventilation shall be provided capable of exhausting a minimum qf,3/£ 
cfna per square foot of gross floor area. The building official may approve^an 
alternate ventilation system designed to exhaust a minimum of 14,000>cfm 
for each operating vehicle. Such system shall be based upon the anticipated 
instantaneous movement rate of vehicles but not less than 2.5 percentffor one 
vehicle) oQ the garage capacity. Automatic CO sensing devices imfy be em­
ployed to 
concentratiof\pf CO of 50 ppm during any eight-hour periodjwith a maxi­
mum concentration not greater than 200 ppm for a period noUexceeding one 
hour. Connectingtoffices, waiting rooms, ticket booths, etc.^snall be supplied 
with conditioned a \ u n d e r positive pressure. 

EXCEPTION: In gaVdine service stations without lubrication pits, storage 
garages and aircraft hantears not exceeding in area ofr5000 square feet, the 
building official may authorize the omission of such ventilating equipment 
where, in his opinion, the Building is supplied withninobstructed openings to 
the outer air which are suf it to provide the necessary ventilation. 

rsdrts Every building or portion thereof where persoris are employed shall be pro­
vided with at least one water closed. Separate facilities shall be provided for 
each sex when the number of emplovees rxfe 
ployed. Such toilet facilities shall 
veniently in a building adjacent thereto^ 

nx'teeds four and both sexes are eni-
ca"ted either in such building or con-

the same property. 

Such water closet rooms in connection wftJi food establishments where food 
is prepared, stored or served shall btf a noiiabsorbent interior finish as speci­
fied in § 1711, shall have hand-washing facilities therein or adjacent thereto, 
and shall be separated from food preparationVgr storage rooms as specified 
in § 5 1 0 . / 

All water closet rooms shall J5e provided with an eltoerior window at least 3 
square feet in area, fully on/enable; or a vertical duct r)pt less than 100 square 
inches in area for the firsytoilet facility, with an additional 50 square inches 
for each additional toiletffacility; or a mechanically operated exhaust system, 
which is connected to/ the light switch, capable of pr^iding a complete 
change of air every 15/minutes. Such systems shall be ve 
air and at the point/of discharge shall be at least 5 feet 
window. 

d to the outside 
I any openable 

For other requirements on water closets, see § 171 1 as amend 

For additiona/sanitation facilities requirements, see UBC § 171 l(rV)asspeci 
fied herein: 

§ 709(e) of the UBC is amended to read as follows: 

U B ^ § 709(e) Area and Height Increases. The area and height of sFruc-
turesywith cross ventilation throughout may be increased in accordance with 
provisions of this subsection. In structures with sides open (as defined in Sub­
section (b)) three-fourths of the building perimeter may be increased 25 p e \ 
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cent in area and one tier in height. Structures with sides open (as defined in 
Subsection (b).) around the entire building perimeter may be increased 50 
percent in area and one tier in height. Structures of Type Il-FR, TypefII-1 hr, 
o r Tjjpe ll-N construction, with sides open (as defined in subsection (b)) 
aroundwthe entire building, may be unlimited in area when the lvjeight does 
not excebd 8 tiers. f 

\ / 
Open parking garages constructed to heights less than the maximums estab­
lished by TabV No. 7-A may have individual tier areas exceeding those other­
wise permittedVjrovided the gross tier area of the structure does not exceed 
that permitted foTithe higher structure. At least three sidcsrof each such larger 
tier shall have continuous horizontal openings not less than 30 inches in clear 
height extending fo%it least 80 percent of the length of the sides and no part 
of such larger tier shall be more than 200 feet horizontally from such an 
opening. In addition, each storage opening shall fa^? a street or yard acces­
sible to a street with a wrdth of at least 30 feet for the full length of the open­
ing and standpipes shall be->Rrovided in each tier. ' 

§ 709 of the UBC is amended by adding a new paragraph (m): 

UBC § 709(m) Hvery parkingtramp or ojfher parking facility shall include 
spaces for the parking of motor vehicles ha'ing a capacity of seven (7) to six­
teen (16) persons. The number of nequirefi spaces shall be determined by 2% 
of the gross designed parking area witib ajminimuni of two spaces. Such spaces 
to accommodate commuter vehicles, shall be at least 10 feet in width, 20 feet 
in length and a height clearance of jjO^-6" in the entry level and shall not 
apply to other levels of a ramp. 

§ 802(c) of the UBC is amende#to read\s follows: 

UBC § 802(c) Special Provisions. RoomsTa Divisions 1 and 2 Occupancies 
used for day-care purposes, kindergarten pupils and Division 3 Occupancies 
shall not be located above theffirst story, nor shall they be located in a base­
ment unless there is provided at least one exit without intervening stairs 
directly on grade from the orcupied space. \ 

/ \ 
Storage and janitor closets shall be of one-hour fire-resistive construction. 
Stages and enclosed platforms shall be constructed in accordance with Chap­
ter 39. For attic space ayrtitions and draft stops, see §»3205. 

§ 805 of the UBCjfis amended to read as follows: 

UBC § 805. All portions of Group F Occupancies shartabe provided with 
light and ventilation, either natural or artificial, as specified wi § 605. 

For other requirements on water closets, see § 1711 as amended herein. 

sanitation facilities requirements, see UBC § 1 7^1 (h) as speci-For additio 
fied herein. 

§ 809 dt the UBC is amended to read as follows: 

l \ l ( h ) 
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UBC § 809. Approved fire alarms shall be provided for all Group \Lj5ccu-
panciesWith an occupant load of more than 50 persons, and in Ground Divi­
sion 3 OGcupancies with an occupant load of more than 29 personsfln every 
Group E Glccupaney with an automatic sprinkler or detection system, the 
operation o \ such system shall automatically activate the school fire alarm 
system. 

The fire alarm system shall be installed in compliance with^NHPA Standard 
72-A-75, "Local Protective Signaling Systems." / 

An approved fire alarmys a fire alarm and detection system consisting of the 
following: \ / 

\ / 
1. A complete non-coded continuously sounding until manually reset, 

electronically supervised t y p e \ / 

2. Shall have sounding stations on 100 foo't to 150 foot spacing; (a) in 
corridors, (b) in areas of high noise levels, suish as band rooms, shops, boiler 
rooms, (c) a weatherproof station on exterior of building facing residential 
areas. V 

automatic sending station 
3. Shall have automatic sending stations (detectors) in boiler rooms, 

kitchens, shops, painting areas, lounges,^aundries, janitor's closets, store­
rooms, etc., or unsupervised and unocjfupied^spaces: namely, critical or hazar­
dous areas. 

4. Manual sending stations shal/be provided\n the natural path of escape 
from fire, near each exit from an/area, on each f!\x>r, and shall be readily ac­
cessible, unobstructed and at visible locations. 

§ 905 of the UBC is amended to read as follows: 

UBC § 905. All portions/of Group H Occupancies shall be provided with 
natural light by means of eocterior glazed openings with anWca equal to one-
tenth of the total floor area, and natural ventilation by means of exterior 
openings with an area no/l less than one-twentieth of the toral floor area, or 
shall be provided with artificial light and a mechanically operated ventilating 
system as specified in/§ 605 and the applicable sections of tne mechanical 
code. / \ 

In all buildings or portions thereof where flammable liquids are used, exhaust 
ventilation shall be?provided sufficient to produce four complete uirtchanges 
per hour. Such exhaust ventilation shall be taken from a point at or rjear the 
floor level. / \ 

In all building/used for the repair or handling of automobiles operating under 
their own power, ventilation shall be provided capable of exhausting a mini­
mum of 3/4/cfm per square foot. Additionally, each engine repair stall shall 
be equipped with an exhaust pipe extension duct, extending to the outside of 
the building, which, if over 10 feet in length, shall mechanically exhaust 300^ 
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cubic feet per minute. Connecting offices and waiting rooms shall be supplied/ 
wiih conditioned air under positive pressure. 

EXCEPTION: In public repair garages and aircraft hangars not exceeding 
an area\pf 5000 square feet, the building official may authorize the omission 
of such Vntilating equipment where, in his opinion, the building is supplied 
with unobstructed openings to the outer air which are sufficient tgfprovide 
the necessaw ventilation. 

Every buildingVor portion thereof where persons are employedj^lhall be pro­
vided with at least one water closet. Separate facilities shall b£ provided for 
each sex when trtfc number of employees exceeds four and boifh sexes are em­
ployed. 

Such toilet facilities shall be located either in such building or conveniently in 
a building adjacent thereto on the same property. 

All water closet rooms shall be provided with an exaerior window at least 3 
square feet in area, fully onenable;ora vertical dugt not less than 100 square 
inches in area for the first toilet facility, with arPadditional 50 square inches 
for each additional toilet faciRty;ora mechanically operated exhaust system, 
which is connected to the light switch, capable of providing a complete 
change of air every 15 minutes.%uch systems shall be vented to the outside 
air and at the point of diseharge%hall bc^at least 5 feet from any openable 
window. 

For other requirements on water closets, see § 1711 as amended herein. 

For additional sanitation facilities requirements, see UBC § 1711(h), as speci­
fied herein. 

§ 1001 of the UBC is amended to read astfollows: 

\ 
UBC § 1001. Group 1 Occupancies shall be\ 

Division 1. Nurseries for^the full-time care of children under the age of six 
(each accommodating nilore than four persons).^Hospitals, sanitariums, nurs­
ing homes and similaifbuildings (each accommoewting more than four per­
sons), g % 

Division 2. Detoxification centers, homes for child reiflsix years of age or over, 
supervised living ̂ facilities Class B as defined for the mentally retarded, men­
tally ill or the physically handicapped (each accommodating more than four 
persons). 

Division 3yMental hospitals, mental sanitariums, jails, prisons, reformatories 
and buildings where personal liberties of inmates are similarly restrained. 

For occupancy separations, see Table No. 5-B. \ 

Foi^efccupant load, see § 3301. 
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EXCEPTION: Group I Occupancies shall not include buildings used only 
for private residential purposes for a family group. jr 

\ / 
1002{b) of the UBC is amended to read as follows: f 

/ UBC § l&02(b) Special Provisions. Division 3 Occupancies shall be housed 
in buildings of^Type I or Type II-F.R. construction. j? 

Every story of aVGroup I, Division 1 Occupancy accommodating more than 
five nonambulatory persons, unless provided with a horizontal exit, shall be 
divided into not less than two compartments accommodating approximately 
the same number erf nonambulatory persons in jeach compartment by a 
smoke-stop partition nieeting the requirements of^one-hour occupancy sepa­
ration so as to provide\n area of refuge within Jme building. Corridor open­
ings in the smoke-stop partition shall be protecfed with doors as required in 
§ 3304(h). Other openings shall be limited tojlclucts which have fire dampers 
in the plane of the wall activated by detectors of products of combustion 
other than heat conforming to. § 4306(b) 2. 

Rooms occupied by inmates or patients whose personal liberties are restrained 
shall have noncombustible floor sifsfaees.y 

§ 1005 of the UBC is amended to r«ad as follows: 

UBC § 1005. All portions of Grfeup IvOccupancics shall be provided with 
natural light by means of exterior ^glazed openings with an area equal to one-
tenth of the total floor area, ana natural Ventilation by means of exterior 
openings with an area not less than one-twentieth of the total floor area, or 
shall be provided with artificiayiight and a mechanically operated ventilating 
system as specified in § 605 an8 the mechanical c\de. 

For other requirements on wjfter closets, see § 1711 as amended herein. 

/ V 
For additional sanitation facilities requirements, see UBc § 1711(h) as speci­
fied herein. 

§ 1009 of the UBCifs amended to read as follows: 

UBC § 1009. Am approved fire alarm system shall be provided for all 
Group I Occupancies. Audible alarm devices shall be used in alt nonpatient 
areas. Visible alarim devices may be used in lieu of audible deviceskin patient-
occupied areas. An approved alarm system shall comply with UBC\§ 809 as 
amended herein. Operation of any fire alarm activating device shall auto­
matically, without delay, accomplish general alarm indication and control 
functions. Zoned, coded systems shall be permitted to be used. Exception: 
Alarm systems may be installed in accordance with NFPA 101, 1977 Edition, 
10-3.3.3. " "-1 

•I 
UBC § 1101 Group M, 6th line is amended to read as follows: 
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/ 
For occupancy separations, see Table No. 5-B. For purposes of occupancy 

'separation, mobile homes shall be considered as Group R, Divisibn 3. 
A-

1201 of the UBC is amended by adding a new Division to read as fol-

/ 
UBC § 1201 Group R, Division 4 Occupancies: Thi|*use group shall in-

ciude all one and two family dwellings built exclusively by the standards as 
established in the 1975 One and Two Family Dwelling1'Code as promulgated 
by tiie national model code organizations and 2 MCAfR § § 1.16001 through 
1.16TK)6. Use and installation of foam plastics shallfcomply with § 1717 of 
the UBjC as amended herein. $ 

EXCEPTION: The plumbing requirements found in Part V (Chapters 20 
through "25) and the referenced portions of Paft VII (2-26.2001-S-26.2103) 
are deletedfen their entirety. The requirements of the Minnesota Plumbing 
Code for plumbing shall apply to this occupancy group. 

/ 
UBC § 120f\Group R Division 1 occupancy definition is changed to read 

as follows: \ , jf 

Division 1. Hotels and apartment houses. Convents and monastaries (each ac­
commodating more tftaji 10 persons),.*Supervised living facilities Class A-2 as 
defined in § 420 for fhe mentally retarded, mentally ill, chemically depen­
dent, and the physicallyTiandicapp.ea (each accommodating more than four 
persons). Physically handicapped persons shall be housed at street level. 

\f UBC § 1 201 Group R, Division 3 is amended to read as follows: 

A 
UBC § 1201, Division 3/'Dwellings and lodging houses, supervised living 

facilities Class A-l as defined in Section 420. For occupancy separations, see 
Table No. 5-B. / \ 

/ > 
§ R-202 of the One/and Two Family levelling Code is amended to read as 

follows: # 
/ 

§ R-202. Buildings shall be constructed imaccordance with the provisions 
of this Code using^the design criteria set forth irtyTable No. 2-A. These criteria 
shall be established by the jurisdiction based sol&y or in part on the climatic 
and geographic conditions set forth in Appendix Aj Roof snow loads shall be 
in accordance with 2 MCAR § 1.10111 - UBC §'2305(d). Frost line depth 
shall be in accordance with 2 MCAR § 1.10111 %JBC § 2907(a). Wind 
velocity shall'be in accordance with the conditions set forth in Appendix A of 
the One and'Two Family Dwelling Code. \ 

§ R-204 of the One and Two Family Dwelling Code is amended to read as 
follows/ \ 

§/R-204. All habitable rooms shall be provided with aggregate glazing 
area/of not less than 8 square feet nor 8 percent of the floor area of such 
rooms. One-half of the required area of glazing shall be openable. \ 
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(CEPT10N: The glazed areas need not be openable where an approved 
mechanical ventilation system is provided capable of producing a change of 
air everV 30 minutes and the opening is not required by § R-211. 

BathroomSv water-closet compartments and other similar rooms shall be j-ffo-
vided with\ggregate glazing area in windows of not less than 3 squareyfeet, 
one-half of vrtiich must be openable. f 

/ 
EXCEPTIONVThe glazed areas are not required where artificial^light and 

an approved mechanical ventilation system is provided capable of/producing 
a change of air everV 12 minutes. / 

Required glazed openings shall open directly onto a street orpublic alley, or 
a yard or court located qn the same lot as the building. / 

EXCEPTION: Requireck glazed openings may face,into a roofed porch 
where the porch abuts a street, yard or court and the longer side of the porch 
is at least 65 per cent open and unobstructed and the^ceiling height is not less 
than 7 feet. \ / 

§ R-21 1 of the One and Two Ramily Dwelling'tode is amended to read as 
follows: 

§ R-21 1 Exits. No less than one exit conforming to this Chapter shall be 
provided from each dwelling unit. 

Every sleeping room shall have at least one Operable window or exterior door 
approved for emergency egress of rescue. Ttar units must be operable from 
the inside to a full clear opening without t h \ use of separate tools. Where 
windows are provided as a meam/of egress orVescue they shall have a sill 
height of not more than 48 inches above the f loor \ 

/ \ 
All egress or rescue window/from sleeping rooms roust have a minimum net 
clear opening of 5.7 squate feet. The minimum nat clear opening height 
dimension shall be 24 inches. The minimum net clear evening width dimen­
sion shall be 20 i n c h e s / 

§ 1204 of the UBC is amended to read as follows: 

UBC § 1 204.ystairs, exits and smokeproof enclosures shall 
in Chapter 33 

Every sleepidg room below the fourth story shall have at least one 
window or/xterior door approved for emergency egress or rescue. 

as specified 

rable 

The unit / shall be operable from the inside to provide a full clear opejiing 
withouythe use of separate tools. 

\ 
m net All egTess or rescue windows from sleeping rooms shall have a minimum 

clearyopening of 5.7 square feet. The minimum net clear opening height diX 
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i 

(mension shall be 24 inches. The minimum net clear opening width/dimension 
shall be 20 inches. Where windows are provided as a means of egress or rescue 

hey shall have finished sill height not more than 48 inches aboj/e the floor. 

V§ 1205 of the UBC is amended to read as follows: 

/ UBC § 1205. (a) Light and Ventilation. All guest rooms, dormitories and 
habitable rooms within a dwelling unit shall be provided with natural light 
by means of exterior glazed openings with an area nor less than 8 per cent of 
the floonarea of such rooms with a minimum of 8 square feet. All bathrooms, 
water closet compartments, laundry rooms and similar rooms shall be pro­
vided with'natural ventilation by means of openable exterior openings with 
an area not less than one-twentieth of the floor area of such rooms with a 
minimum of l \ / 2 square feet. f 

All guest rooms, "dormitories and habitable rooms within a dwelling unit shall 
be provided with rfatural ventilation by means of openable exterior openings 
with an area of not less than 4 per cent of J h e floor area of such rooms with a 
minimum of 4 square f^et. 

In lieu of required exterior openings/for natural ventilation, a mechanical 
ventilating system may be provided. Mich system shall be capable of provid­
ing two air changes per hour rtvall guest rooms, dormitories, habitable rooms 
and in public corridors. One-fifthiof the air supply shall be taken from the 
outside. In bathrooms, water closakcompartments, laundry rooms and similar 
rooms a mechanical ventilations»system connected directly to the outside, 
capable of providing five air changes per hour, shall be provided. 

For the purpose of determining light and\entilation requirements, any room 
may be considered as a portion of an adjoining room when one-half of the 
area of the common wall is open and unobstructed and provides an opening 
of not less than one-tentjf of the floor area of the interior room or 25 square 
feet, whichever is greater? \ 

/ \ 
Required exterior openings for natural light and ventilation shall open direct­
ly onto a street or public alley or a yard or court located on the same lot as 
the building. / V 

EXCEPTION: ̂ Required windows may open into a roofed porch where the 
porch: / \ 

1. Abuts a street, yard, or court; and 

/ 
2. Has a ceiling height of not less than 7 feet; and 

3. HaS'.the longer side at least 65 percent open and unobstructed* 

(b) Sanitation. Every building shall be provided with at least oneywater 
closet./Every hotel or subdivision thereof where both sexes are accommo­
dated/shall contain at least two separate toilet facilities which are conspicu-

\ 
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/ 

,/,, ously identified for male or female use, each which contains af least one 
ajter closet. 

lipnal water closets shall be provided on each floor for^each sex at the 
jne for every additional 10 guests, or fractional partithereof, in excess 

/ 
Every dwelling unit shall be provided with a kitchen equipped with a kitchen 
sink and withkbathroom equipped with facilities consisting of a water closet, 
lavatory and either a bathtub or shower. Each sink/lavatory and bathtub or 
shower shall be equipped with hot and cold running water necessary for its 
normal operation. . / 
For other requirementsVm water closets, see §r§ 510 and 1711 as amended 
herein. \ / 

/ 
For additional sanitation facilities requirements, see UBC § 1711(h), as speci­
fied herein. \ / 

1210(a) of the UBC is amended to/read as follows: 

UBC § 1210. (a) Fire-warning Systems. Every dwelling unit and every -warning System 
dging house used guest room in a hotel or lodging house aged for sleeping purposes shall be pro 

nf 
ised tor slee 

vided with smoke detectors conformink to U.B.C. Standard No. 43-6. In 
dwelling units, detectors shall be mounted on the ceiling or wall at a point 
centrally located in the corrido/or area giving access to rooms used for sleep­
ing purposes. In an efficiency-dwelling unit, Hotel sleeping room and in hotel 
suites, the detector shall be centrally located orkthe ceiling of the main room 
or hotel sleeping room. Where sleeping rooms arfe on an upper level, the de­
tector shall be placed at the center of the ceiling directly above the stairway. 
All detectors shall be located in accordance with approved manufacturer's in­
structions. When actuated, the detector shall providevan alarm in the dwell­
ing unit or guest room. / \ 

/ \ 
When alterations, repairs or additions requiring a permit and having a valua­
tion in excess of $1000 occur, or when one or more sleepinkrooms are added 
or created in existing Group R, Division 3 or 4 Occupancies,\he entire build­
ing shall be provided with smoke detectors located as required for new Group 
R, Division 3 or 4" Occupancies. 

In new construction, required smoke detectors shall receive their primary 
power from the building wiring when such wiring is served from a commercial 
source. Wiring shall be permanent and without a disconnecting switch other 
than those required for overcurrent protection. \ 

Smoke detectors may be battery operated when installed in existing build­
ings without commercial power, or in buildings which undergo alterations, 
repairs(or additions regulated by the second paragraph of this section. \ 

§ J 213 of the UBC is deleted in its entirety. 
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Chapter 12 of the UBC is amended by adding a new section to read as fol­
lows: > 

\UBC § 1216 For Group R Division 1 Occupancies sound transmission con­
trol shall be provided to meet the standards defined in UBC Appendix Chap­
t e r ^ . -7 

Chapter 12 of the UBC is amended by addinga'new section to read as fol­
lows: \ $ 

\ / 
UBC i§ 1217 Deadbolt Locks Required./All doors leading to public or 

shared areas from all apartment dwelling up'its and hotel units shall be pro­
vided with\deadbolt locks, at least one of^which must be capable of being 
locked frorruthe exterior of said unit. For£tie purpose of this section a "dead-
bolt lock" is-'a locking bolt, which, wheif in the locked position, can only be 
moved positively by turning a knob, keyjfor sliding bolt. 
Deadbolt locksMiaving a bolt moved m turning a key shall be of the five-pin 
tumbler type or^an approved equivalent. Lock throw shall be not less than 
three-quarters incn^(3/4"). Locks shall meet requirements of UBC § 3303(c). 

§ 1706(d) of the CNBC is deleted in its entirety. See 2 MCAR § 1.18806 C. 

v / 
§ 171 1(b) of the UBCiis amended to read as follows: 

\ i 
UBC § 171 1(b) Toilet Eacflities. Each water closet stool shall be located 

in a clear space not less than 30 inches in width and have a clear space in 
front of the water closet of,hot less than 24 inches. 

!:/ \ 
For provisions for the physically handicapped see 2 MCAR § § 1.15501-
1.15508. j f ^ 

§ 1711(c) of the UBC is deleted ill its entirety. i \ 
§ 1711 of the U^C is amended by^adding a new subsection (h) that reads 

as follows: /) \ 
A \ 

p *> 

UBC § 171 l(h)-Sanitation Facilities. Sanitation facilities shall be provided 
for each Occupancy in accordance with Ta'-ble 1 7-B and UBC § § 605, 705, 
805, 905, 1005 $ r 1205 as amended hereini Fixtures shall be provided for 
each sex in accordance with the percentage ofopecupants of each sex. When 
the percentage/bf each sex is not known, one-half for each sex shall be as­
sumed. For sanitation facilities for the handicapped see 2 MCAR $ 1.15503. J \ 
Types ot building occupancy not shown, or when^the provisions of Table 
! 7-B are excessive due to a specific use or occupan'tj-Joad, facilities may be 
considered^individually by the Administrative Authority.. 

,7 \ l. 
§ I 71,6 of the UBC is amended to read as follows: \ \ 

> • • * • 

UBC § 1716. All unenclosed floor and roof openings, open and glazed 
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/ 
sides of landings and ramps, balconies or porches which are morerthan 30 
inches above grade or floor below, and roofs used for other than service of 
the cuiilding shall be protected by a guardrail. Guardrails shall be not less than 
42 in&hes in height. Open guardrail and stair railings shall have intermediate 
rails or^n ornamental pattern such that a sphere 9 inches^n diameter cannot 
pass through. The height of stair railings on open sides may be as specified in 
§ 3305 (jjSin lieu of providing a guardrail. Ramps snail, in addition, have 
handrails when required by § 3306. / 

On all earth sheltered structures a means shall b^'provided to restrict access 
to the roof area unless guardrails are provided^and the roof is designed for 
vehicular loads. 

EXCEPTIONS: 

1. Guardrails need not be\provided ofi the loading side of loading docks. 

\ / 
2. Guardrails for Group R, Division 3 and Group M, Division 1 Occupan­

cies may be 36 inches in height. J^ 
3. Interior guardrails within individual dwelling units or guest rooms of 

Group R, Division 1 Occupancies may be%36 inches in height. 

4. The open space between the intermediate rails or ornamental pattern of 
guardrails in areas of commercial and industrial type occupancies which are 
not accessible to the/public may be increasect\uch that a 12-inch-diameter 
sphere cannot pass through. 

5. Guardrails on a balcony immediately in front of the first row of fixed 
seats and which are not at the end of an aisle may be 26\inches in height. 

§ 1717(b) jf]) (B) of the UBC is amended to read as 1 

UBC § 1/717(b) (1) (B). On the room side surface of confirming walls or 
ceiling or other surfaces referred to in the first sentence of § TJ 17(b), pro­
vided the foam plastic is fully protected from the interior of the^huilding by 
a thermal barrier of 1/2 inch gypsum wallboard or other approvecLmaterial 
having an equivalent finish rating as determined by U.B.C. Standard NV 43-1. 
Thermal barriers shall be installed in a manner that they will remain iflsplace 
for a minimum of 1 5 minutes under the same test conditions. \ 
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TftBUE 5I Wl 

OCCUPANCY 

Group A 

Occupancies 

Group E 
Occupancies 16) 

Group 1 

Occupancies 

USE 

Auditoriums 
Bowling alleys 
Churches 

Conference Rooms 
Dance Floors 
Dining. Drinking 
Exhibit Rooms 
Gymnasiums 
Libraries 
Lodge Rooms 
Lounges 
Rinks 
Stadiums. 

Grandstands 
Theaters 
Waiting Rooms 

Elementary 
Secondary 

Prisons. Jails 
Hospitals. Nursing 
Homes 

W B 
S.F. 

per Ore. 

30 
30 
60 
80 
30 
30 
80 
30 

100 
80 
80 
30 

80 
30 
80 

85 
130 

100 
100 

•^REQUIRED SANITATION FIXTURES BASED ON OCCUPANCY LOAD (1) (2 

WATER 
CLOSETS 

Churches 

1 Tor each 300 Men 
1 for each 300 women 

Other 
Occupants Fixtures 

1-100 1 
101-300 2 
Ml-400 3 
Over 400 1 uddt'nl 

each 500 

Boys Girls 
I'ea. 100 l/ea. 30 
l/ea. 100 Lea. 25 

l/ea. cell 
|/ea. exercise 

room 
|/ea. 8 patients 

l/ea. wailing room 
Other 

l/ea. 25 men 
|/ea. 20 women 

URINALS 

Churches 

I D 

|3I 

l/ca. 30 

I'ea. 50 

LAVA­
TORIES 

Churches 

1 for each 300 

Other 
Occupants Fixtures 

1-200 1 
201-400 2 
401-750 3 
Over 750 1 addt'nl 

for each 
500 

1 for each 100 
1 for each 100 

1 in each cell 
1 ea. exercise rm 

1 for ea. 10 patients 

Other 
1 for each 10 

DRINKING 
FOUNTAINS 

1 for each 100 

1 for each 75 

1 for each 100 

1 for each 100 

BATHTUBS OR 
SHOWERS 

-

1 at each cell 
block floor 

1 for each 20 

Other 

1 for each 10 

KITCHEN 
SINKS 

-

SERVICE 
SINKS 

1 

1 per floor 

1 per floor 

1 per floor 

> 
so 
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Group H 
Occupancies 

Group B 
Occupancies 

Group B-4 
Occupancies 

Group R-1 
Occupancies 

Group R-3 and R-4 
Occupancies 

Group M 
Occupancies 

TEMPORARY 
FACILITIES 

Aircraft Hangars 
Factories 
Municipal Buildings 
Office Buildings 
Sales 
Service Stations 

Storage Garages 
Warehouses 

Factories 
Sales 
Warehouses 

Duelling Units. Apt. 
Motel. Hotel Units 
Rooming Houses 
Dormitories 

1 and 2 Family 

500 
200 
80 

200 

:oo 
200 
500 
500 

200 
200 
500 

200 

200 

Fact. Wrhse 
Occ. Fixt. 

1-10 1 
i i - : . ' : 
2650 3 
51-75 4 
76100 5 
Over 100 1 addt'nl 

for 30 
Sales. Office, etc. 

Occ. Fiu. 
1-15 1 

16-35 2 
3655 3 
5680 4 
l l - I IO 5 

111-150 6 

1 
1 for each 10 
1 for each 10 
1 for each 10 

1 

1 for each 30 

Fact. Wrhse 
Ice. Fixt 

(3) 

Sales. Office 

131 

1 for each 30 

Fact. Wrhse. 
Occ. Fixt. 

for each 
1 100 1-104) 
Over 100 1-15(51 

Sales. Offices 
Occ. Fixt. 

1-15 1 
16-35 2 
36-60 3 
61 W 4 
91-125 5 
Over 125 1 to 45 

1 
1 for each 10 
1 for each 10 
1 for each 10 

1 

Factories 
Warehouses 

1 for each 75 

Sales. Offices 

1 for each 150 

1 for each 100 

1 
1 for each 10 
1 for each 10 
1 for each 10 

1 

1 

1 

1 per floor 

1 laundry tray 
for each 10 

dwelling units 
or guest rooms 

to 

s 
o 
> 

•A—Area of building occupancy classification served 

S.F.—per Occ—from Column 3 of this table 
Foot notes. 

(It Occupant load is computed using the equation. A* = Occupant Load 
S.F. per Occ. 

\2) Square feel per occupant is only for computing the occupant load to determine the plumbing fixtures required. 
131 Unnals may be furnished in place of water closets at the rate of one urinal for one water closet, but not to exceed one-third of the required water closets. 
(4) 1 fixture for each 10 occupants. 
^^^ I fixture for each 15 occupants. 
16) For waterclosets. and lavatories, these numbers are minimum A equal number for each sex is required. 

0 0 
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§ 1807(h) of the UBC is amended to read as follows: 

1807(h) Elevators. Elevators and elevator lobbiesjshall comply 
with the provisions of 2 MCAR § § 1.18801-1.18806 and the p lowing : 

\ <#" 
NOTEV A bank of elevators is a group of elevators or a Jingle elevator con­

trolled b y \ common operating system; that is, all those/elevators which re­
spond to a single call button constitute a bank of elevators. There is no limit 
on the numbeVpf cars which may be in a bank or group but there may be not 
more than four cars within a common hoistway. 

/ 
1. Except for the main entrance level, all elevators on all floors shall open 

into elevator lobbies^which are separated from/the ramainder of the building 
as is required for corridor construction in § 3304 (g) and (h). 

EXCEPTION: When a complete and approved automatic fire extinguishing 
system is installed in a GroupJB, Division^, Occupancy, the separation of ele­
vator or elevator lobbies shallviot be required on any floor when such floor 
is provided with an exit corridoryconftfrming to the provision of § 3304(g). 

2. Each elevator lobby shall beyorovided with an approved smoke detector 
located on the lobby ceiling. WtfenVthe detector is activated, elevator doors 
shall not open and all cars serving that lobby are to return to the main floor 
and be under manual controlfonly. iVthe main floor detector or a transfer 
floor detector is activated, affl cars serving the main floor or transfer floor 
shall return to a location approved by tne fire department and building of­
ficial and be under manual control only.YThe smoke detector is to operate 
before the optical density reaches 0.03 peryfoot. The detector may serve to 
close the lobby doors. / ' 

3. A permanent sign shall be installed in e a c \ elevator cab adjacent to the 
floor status indicator and at each elevator call station on each floor reading 
"IN FIRE EMERGENCY, DO NOT USE ELEVATOR-USE EXIT STAIRS' 
or similar verbageapproved by the building official.! 

4. Elevator hoistways shall not be vented through an elevator machine 
room. Cable slots entering the machine room shall betsleeved beneath the 
machine roorrr floor and extend to not less than 12 inches below the shaft 
vent to inhibit the passage of smoke into the machine room. 

/ \ 
5. For car size requirements, see 2 MCAR § 1.18806 (b)T»). 

§ 2303(a) of the UBC shall be amended to read as follows: \ 

UBC? § 2303. (a) General. All buildings and portions thereof shall be de­
signed/and constructed to sustain, within the stress limitations specified in 
this code, all dead loads and all other loads specified in this chapte\or else­
where in this code. Impact loads shall be considered in the designTgf any 
structure where impact loads occur. 
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2MCAR§ 1.10111 188 z ^EXCEPTION: Unless otherwise required by the building official, buildings 
orVortions thereof, other than earth sheltered structures, which afe con­
structed in accordance with the conventional framing requirements^pecified 
in Chapter 25 of this code shall be deemed to meet the requirerjrents of this 
sectiorN 

§ 2305^d) of the UBC is amended to read as follows: 

UBC § 23fl5(d) Snow Loads. Snow loads full or unbalanced shall be con­
sidered in place, of loads set forth in Table No. 23-C, where such loading will 
result in larger members or connections. 

A basic snow load M 40 pounds per square foot of horizontal projection is 
required in the following counties: Anoka, Carlton, Carver, Chisago, Cook, 
Dakota, Hennepin, Isarrti, Lake, Pine, Ramsey, St. Louis, Scott and Washing­
ton. A basic snow load o\30 po1 

is required for all other counties. 
ton. A basic snow load o\30 pounds per square foot of horizontal projection 

1 Potential accumulation of snow at valleys/parapets, roof structures and off­
sets in roofs of uneven configuration shall be considered. Where snow loads 
occur, the snow loads shall be determined by the building official in accor­
dance with Appendix "B". \ / 

EXCEPTIONS: 

1. The requirements of Appendix "B\shall not apply to Group R Division 
3, Group R Division 4 and M Occupancies? 

2. A basic snow load of 30 pounds per lijuare foot of horizontal projec­
tion shall be acceptable for detached Group K̂  Division 1 Occupancies in all 
counties. / 

/ 
Snow loads in excess of 20 pounds per square foot may be reduced for each 

degree of pitch over 20 degrees. See Appendix B, Section A. 

§ 2311(g) of the UBC is amended to read: 

UBC § 2311(g)/Open Frame Towers. Radio towers andvpther towers of 
trussed construction shall be designed and constructed to withstand wind 
pressures specified in this Section, multiplied by the shape factors set forth 
in Table No. 23-H. 

Wind pressures/shall be applied to the total normal projected area of all the 
elements of Jane face (excluding ladders, conduits, lights, elevators, etc., 
which shall ybe accounted for separately by using the indicated factor for 
these individual members). «• 

The effect of one-half inch of radial ice shall be included in the design of 
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/ 
open frame towers including all supporting guys. This effect shall in'lude the 
weight of the ice and the increased profile of each such tower component so 
coated. 

§ 2312(a) of the UBC is amended to read as follows: 

JBC § 2312(a) General. For the purpose of the Code*rthis State shall be 
considered to be in Zone "O" , No Damage Area. Everyvbuilding or structure 
and every portion thereof shall be designed and consmlcted to resist stresses 
produced by lateral forces as provided in this Section^Stresses shall be calcu­
lated as Vie effect of a force applied horizontally at each floor or roof level 
above the\base. The Force shall be assumed to/Tome from any horizontal 
direction. 

Structural concepts other than set forth in this section may be approved by 
the Building Official when evidence is submitted showing the equivalent 
ductility and enetgy absorption are provided. 

\ / 
Where prescribed wind loads produce higher stresses, such loads shall be used 

in lieu of the loads resulting from earthquake forces. 

§ 2403(e) is amendedVo read as.rollows: 
UBC § 2403(e) Concrete. Masjonry Units. Concrete masonry units shall be 

of a quality at least equal t \ tife requirements set forth in U.B.C. Standard 
No. 24-4 or No. 24-5 when ussd for bearing walls or piers or when in contact 
with ground or exposed to th/w«ather; or equal to the requirements set forth 
in U.B.C. Standard No. 24-6'when used for nonbearing purposes and not ex­
posed to the weather. Solidfunits subject to the action of weather or soil shall 
be Grade A. Concrete masonry un \ s shall be tested as set forth in U.B.C. 
Star andard No. 24-7. / 

mcrete masonry unit? usi Concrete masonry units used for walls tvelow grade or for other uses as deter­
mined by the designer shall not be subject^to the moisture control provisions 
of Table 24-4-A of UBC Standard 24-4. 

§ 2417 is amended by the addition of paragraph (n): 

UBC § 2417(n) Alternate Design Method. The specification for the De­
sign and Construction of Load-Bearing Concrete Masonry 8th Printing May, 
1978, published by the National Concrete Masonry\\ssociation may be used 
as an alternate design method providing the following\onditions are satisfied. 

1. The .permit applicant must inform the building official, in writing, that 
the masonry design is based on the requirements of this^ubsection prior to 
grantingiof a building permit. \ 

2. An outline of testing and field inspection schedules andVlesign calcula­
tions/signed by the responsible design professional shall be submitted to the 
building official prior to granting of a building permit. \ build 

\ 
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V 
offic 

k3. Prior to occupancy, the permit applicant shall submit to the building 
ficial written evidence from a registered professional engineer certifying 

compliance with all requirements of this subsection. 

§ 2S^l(a) of the UBC is amended to read: 

UBC §^2501(a) Quality and Design. The quality and desjgn of wood mem­
bers and thair fastenings shall conform to the provisionsyof this chapter, and 
to the applicable standards listed in Chapter 60 as amended herein. 

the UBC is amended to read as follows: 

UBC § 2510(hMletal Plate Connectors. Metal plate connectors employed 
as joint connectors fn light wood trusses, andAe design and testing of such 
trusses, shall conformVo the Design Specification for Metal Plate Connected 
Wood Trusses, 1978 Edition published by the Truss Plate Institute Inc., TPI-
78 and the following amendments, thereto/ 

§ 2510(h). 

\ 7 
i shall be amended § 102(c) 5 of TPI-78 shaU be amended to read as follows: Concentrated 

loads, and their points and method of application. 

§ 310 of TPI-78 shall be addfed/nd reads: 310 Cross Grain Stress. Where 
design loads or their method oflfapplication induce cross-grain tension or 
bending stress, such cross-grain stress shall be considered in the design. 

/ \ 
Snow loads shall be determined in accordance with the requirements of 2 
MCAR § 1.10111 UBC § 2305(d). Wirjd loads shall be determined in accor­
dance with the requirements/of UBC § 23J 1. 

/ \ 
Other loads shall be dete/mined in accordance with the design requirements 
of UBC Chapter 23. V Each truss manufacturer shall retain an approved agency having no financial 
interest in the plant/being inspected to make nbnscheduled inspections of 
truss fabrication anydelivery and operations. \ 

The inspection sh/ll cover all phases of truss operatiorftjncluding lumber stor­
age, handling, c/tting, fixtures, presses or rollers, fabrication, bundling and 
banding, handling and delivery. * 

§ 2907(a)ybf the UBC is amended to read as follows: 

UBC § 2907(a) General. Footings and foundation, unless otherwise spe­
cifically provided, shall be constructed of masonry, concrete or treated wood 
in conformance with U.B.C. Standard No. 29-3 and in all cases shalhextend 
below the frost line. Footings of concrete and masonry shall be of solid ma­
terial. Foundations supporting wood shall extend at least 6 inches above the 
adjacent finish grade. Footings shall have a minimum depth below finished 
grade/or the Zone as established below unless another depth is recommended 
by a foundation investigation. * 
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f I. In the absence of a determination by an engineer competent in soil 
mechanics, the minimum allowable footing depth in feet due tojfreezing shall 
be five feet in Zone 1 and three and one-half feet in Zone II. Jr 

\ / 
Zone I—Shall include the counties of: Aitkin, Becker^Beltrami, Carlton, 

CassV^lay, Clearwater, Cook, Crow Wing, Douglas, Grarifi, Hubbard, Itasca, 
Kanabec, Kittson, Koochiching, Lake, Lake of the Woods, Mahnomen, Mar­
shall, M'ille Lacs, Morrison, Norman, Otter Tail, Pennington, Pine, Polk, Red snail, M'ille Lacs, Morrison, Norman, Utter 1 ail, Penningt 
Lake, Roseau, St. Louis, Todd, Traverse, Wadena, Wilkin. 

Zone Il-^Shall include the counties of: Anoka; Benton, Big Stone, Blue 
Earth, BrowfL Carver, Chippewa, Chisago, Cottonwood, Dakota, Dodge, 
Faribault, Fillrnpre, Freeborn, Goodhue, Hennepin, Houston, Isanti, Jackson, 
Kandiyohi, Lac ©ui Parle, Le Sueur, Lincoln.iCyon, McLeod, Martin, Meeker, 
Mower, Murray, Ttficollet, Nobles, Olmsted/Pipestone, Pope, Ramsey, Red­
wood, Renville, Rice, Rock, Scott, Sibley, imerburne, Stearns, Steele, Stevens, 
Swift, Wabasha, Waseca, Washington, Watonwan, Winona, Wright, Yellow 
Medicine. Less depthsimay be permittee when supporting evidence is pre­
sented by an engineer competent in soilrmechanics. 

\ / 
2. Soil Under Slab on Cnade Construction for Buildings. When soil, natural 

or fill, is sand or pit run smd and gravel, and of depth in accordance with 
minimum footings depth reqiwenrents for each zone, slab on grade construc­
tion which supports roof and walFloads shall be permitted. Slab on grade con­
struction for detached building^Group M, Division 1 Occupancies may be 
placed on any soil except peal .or mWk. 

J \ 
UBC 8 3203(d) 3 is amerrued to reird as follows: 

1 \ 
UBC § 3203(d) 3. Shingle; shake affi^ tile roofs. A General. Installation 

shall be in accordance with Table No. 321B. Underlayment, when required, 
shall be lapped horizontally and vertically sows to shed water. 

/ \ 
In areas subject to roof ice build-up, underlayment consisting of two layers of 
Type 15 felt applied shingle fashion shall be installed and solid mopped to­
gether with approved cementing material between the plies extending from 
the eave up the roof to a point 24 inches inside the exterior wall line of the 
building. * \ 
The entire State of Minnesota shall be deemed an aiiea subject to roof ice 
build-up. 

KXCEPTIONS: 

1. For ;wood shingle or wood shake roofs the underlayment shall extend 
36 inches'inside the exterior wall line of the building. 

2. When interlocking tiles are used, the underlayment may consist of one 
layer of Type 40 or heavier asphalt-coated base sheet extending from the eave 
to a point 24 inches inside the exterior wall line of the building.When this 

\ 
me... . 

\ 
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method is used, all horizontal and vertical seams of the base sheet/shall be 
lapped 6 inches and be continuously sealed with approved cementing material 
and stall be applied only over solid sheathing. 

§ 3M5(c) is amended to read as follows: 

UBC §l3205(c) Ventilation. Where determined necessary by the building 
official d u \ to atmospheric or climatic conditions, enclosed attics and en­
closed rafterwpaces formed where ceilings are applied direct to the underside 
of roof rafterSvShall have cross ventilation for each separate space by ventilat­
ing openings protected against the entrance of rain*and snow. The net free 
ventilating area shall be not less than 1/150 of tlfe area of the space venti­
lated, except thatVie area may be 1/300, provided at least 50 percent of the 
required ventilating\rea is provided by ventilators located in the upper por­
tion of the space to Bje ventilated at least 3 feet above eave or cornice vents 
with the balance of the required ventilation provided by eave or cornice 
vents. 

§ 3207(c) of the UBC i\amended to read as follows: 

UBC § 3207(c). Where roM drains are required, overflow drains having the 
same size as roof drains shallyie installed with the inlet flow line located 2 
inches above the low point ofMheiroof, or overflow scuppers having three 
times the size of the roof drainVjfiiay be installed in adjacent parapet walls 
with the inlet flow line located 2?4iiches above the low point of the adjacent 
roof and having a minimum op.enirfg height of 4 inches. Overflow drains shall 
be connected to drain lines incfepenoent from the roof drains, and shall dis­
charge above grade. 

UBC § 3303(a) is amended to read as 

UBC § 3303. (a) Gerferal. This section^hall apply to every exit door serv­
ing an area having anyoccupant load of mow than 10, or serving hazardous 
rooms or areas, except that Subsections ( e ) , \ ) and 0) shall apply to all exit 
doors regardless of occupant load. Buildings o\structures used for human oc­
cupancy and each dwelling unit or guest roomUeased for gain shall have at 
least one exit doorylhat meets the requirements of^Sunsection (e). 

UBC § 3304^n) is amended by adding an exception 2 to read as follows: 

EXCEPTION: 

2. In Tyipe I and ll-F.R. buildings housing Group B-2yOccupancies, cor­
ridor walls'may be of approved wired glass set in metal frames. The glass 
height shall not exceed 2/3 of the width of the corridor. A draft curtain of at 
least one'hour fire-resistive construction and not less than 24 inches in height 
shall be^provided to protect the corridor from the Group B-2 Occupancy area 
(tenant-space). The draft curtain shall be located above the glass and extend a 
minimum of 24 inches below any finished ceilings in the tenant space. If the 
finished ceiling is not a fire-rated assembly, the draft curtain shalPextend 

/ ' \ 
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from the wire glass to a rated ceiling or floor assembly. When the Bp. Occu­
pancy area (tenant space), is protected by an approved automatic fire-ex-

iguishing system for a distance of twelve (12) feet in depth adjoining the 
rridor, and the corridor is not less than twelve (12) feet imfwidth, glass 
k than wired glass may be approved. Open grille type gates and similar 

or security devices may be used in corridor walls of corridors not 
twelve feet in width, when the entire story is projected by an ap-

ire-extinguishing system. 

\er 
end 
less 
prove 

lan 

Z In buildinVs of other than Type I or Type Il-F.R. construction, this exception 
shall not bkallowed, unless the entire building is provided with an approved 
automatic fir^-extinguishing system. 

UBC § 330§4j) exception 2 is amended to read^as follows: 

Exception 2 
rails on one side 
less than 3 risers. 

Stairway 30 inches 
Handrails are not 

7 
^ a s f c ' 
fess in height may have hand-

iired on private stairways with 

UBC § 33 1 9(b) is amended to read a^ollows: 

(b) Minimum size of Exits. EverylExit opening through which patients are 
transported on stretchers or\beds/hall be of sufficient width to permit the 
ready passage of such equipment JBut shall have a clear width of not less than 
44 inches, except as hereinafle&provided. Exit openings in Division 2 Occu­
pancies shall have a clear widthfW not less than 34 inches. There shall be no 
projections within such clear wfidtlfs. 

/ \ 
UBC § 3319(c) is amended to rea%as follows: 

/ 
Corridors. The minimum/clear width ofla corridor shall be 44 inches except as 
follows: 

Corridors serving any^area Group I, Division 1 Occupancies shall be not less 
than eight feet in width; corridors serving any Group I, Division 2 Occupan­
cies shall be not less than six feet in width. 

/ 
dor serving non-ambulatory There shall be no change of elevation in a co 

persons unless ramps are used. 
/ 

In Group l^Division 3 Occupancies such as jails, "prisons, reformatories and 
similar buildings with open barred cells forming corridor walls, the corridor 
and cell doors need not be fire resistive. 

y L UBCyTable 33A is amended as follows: 

Delete the right hand column entitled "Egress by means ofja ramp or elevator 
musf be provided for the physically handicapped as indicated." 

B\*~ Also delete footnotes 2, 3,4, 5, 6 and 8. 
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\UBC § 3802 is amended by adding a section (e) as follows: 

UBR § 3802(e) Special Automatic Fire Extinguishing Systems/ln all oc­
cupancies having commercial cooking equipment (see NFPA N9.'96-1976), 
automaticVire extinguishing systems complying with UBC Standard 38-1 or 
38-2 shall bVinstalled for protection of duct systems, grease removal devices, 
hoods and over commercial cooking equipment which mayf be a source of 
ignition (such aVfat fryers, ranges, griddles, and boilers). Systems installed in 
accordance with the following standards are also permitted 

\ / 
1. Standards for*foam-water sprinkler systems any foam-spray systems, 

NFPA No. 16-1974. ^ 
2. Standard for dry-chemical extinguishing systerfi, NFPA No. 17-1975. 

\ / 
EXCEPTION: These requirements shall not apjfly to Group R-3 and Group 

R-4 occupancies. \ 

§ 3803(a) of the UBC is arnended as follows: 

UBC § 3803(a) General. Standpipes shajl comply with the requirements of 
this section and in accordance w\th UBC/Standard 38-3, amended as follows: 

\ / 
UBC Standard 38-3 § 38.306(a^ Assured Source Required. Class I, Class 

II and Class III standpipe systems shall be provided with an approved source 
of water supply. With prior approvarVf the Fire Chief, Class I standpipes sys­
tems may be supplied only through/a free department connection. 

UBC Table 38A is amended as/follow's\ 

Section 2, occupancy column,.shall read^Occupancies 3 stories or more but 
less than 150 feet in height, except Group^R, Division 3 or 4. Class II stand-
pipes are not required in Groifp E or Group Rtl occupancies. 

UBC § 4701(a) is amended to read as follow-
/ \ 

lowi; 
/ \ 

UBC § 4701(a) General. The installation onUath, plaster and gypsum 
board shall be done in a manner and with mater ia ls^ specified in this Chap­
ter, or as set forth in A'NSI A42.2, 1971 Specifications for Portland Cement 
and Portland Cement^Lime Plastering, Exterior (Stucco) and Interior and 
ANSI A42.3, 1971 Specifications for Lathing and Furring for Portland Ce­
ment and Portland .-Cement-Lime Plastering, Exterior ^Stucco) and Interior; 
and, when required/for fire-resistive construction, also shall conform with the 
provisions of UBC.Chapter 43. \ 

Other approved wall or ceiling coverings may be installed in\ccordance with 
the recommendations of the manufacturer and the conditions of approval. 

J X 

UBC § § 5001 through 5006 are amended to read as follows: 

UBC §§ /5001 through 5006 are deleted and replaced by 2 MCAR § § 
1.10301-1.K0336. 

4̂ 
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JBC §§ 5101 through SI04 are amended to read as follows: 
/ 

§§ 5101, 5102, 5103 and 5104, Elevators, Dumbwaiters, Escalators, 
Manlifts, Moving Walks, Hoists and Lifts are deletedT Refer to 2 MCAR §§ 
1.1880 lSj. 18806. -r 

vs-.J' UBC is amended as follows 

UBC § 6001^Jhe UBC Standards which are referred to in various parts of 
this code shall beWie Uniform Building Code Standards, 1979 Edition, and 
are hereby declared\g be a part of thus code with the following amendment. 

zo-UTis a 

Chapter 25, 25-17, 2510Tk)f2510(b), 2510(c), 2510(d), 2510(e), 2510(h), 
2514(b)l, 2514(b)2, Tables^Nos. 25-F, 25-G, 25-H and 47-H Timber Con­
nector Joints, Bolted Joints, Diuft Bolts and Wood Screws, Lag Screws. Na­
tional Design Specification for wtood Construction (1977), National Forest 
Products Associatiorh/Metal PlateVTonnected Wood Trusses TPI-78, Truss 
Plate Institute. Nails and Staples,\Federal Specification No. FF-N-105B 

6001, Chapte\25, 25-1*7 is amended to read as follows: 

(March 17, 1971)./ v / 
X

J* / § 1.10112 Vanity Clause. If any section, subsection, sentence, clause, or 
c^/" i\ phrase of this/Code, is for any reason, heldyo be unconstitutional, such de-
,7^- V) cision shall not affect the validity of the remaming portions of this Code. 

; ?'0 ' \ 
./ y \Jfl It is hen?by declared that the Department ofiAdministration would have 

,\j pV adopted'this Code and each section, subsection, elause or phrase thereof, ir-
p Vy respective of the fact that any one or more sections, subsections, sentences, 

A> clauses and phrases be declared unconstitutional. V 
§§ 1.10113 to 1.10299 Reserved for future use. 
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Minnesota Prefabricated Structures and 
Manufactured Buildings Code 

§ 1.10301 TITLE AND SCOPE. Identification and title. §§ 1.10301 through 
1.10336 shall be known as the Minnesota Prefabricated Structures and Manu­
factured Buildings Code. Unless otherwise specified, subsequent reference in 
these chapters to "the Code" shall mean the "Minnesota Prefabricated Struc­
tures and Manufactured Buildings Code". 

§ 1.10302 Purpose. The purpose of these rules is to govern the construction 
of, and provide certification for, prefabricated structures and manufactured 
buildings and components. 

§ 1.10303 Definitions. Unless otherwise expressly stated, the following terms 
shall, for the purpose of this Code, have the meaning indicated in this section. 
The definitions promulgated by the Model Code Standardization Council 
shall apply to terms included within this Code but which are not herein de­
fined. 

A. APPROVED is approved by the State Building Inspector. 

B. CODE is the Minnesota State Building Code. 

C. COMMISSIONER is the Commissioner of Administration. 

D. CLOSED CONSTRUCTION is any building component, assembly or 
system manufactured in such a manner that all portions cannot be readily in­
spected at the installation site without disassembly, damage to, or destruction 
thereof. 

E. OPEN CONSTRUCTION is any building, component, assembly or sys­
tem manufactured in such a manner that all portions can be readily inspected 
at the installation site without disassembly, damage to, or destruction there­
of. 

F. MANUFACTURED BUILDING means any building which is of closed 
construction and which is made or assembled in manufacturing facilities, on 
or off the building site, for installation, or assembly and installation, on the 
building site. Manufactured building may also mean, at the option of the 
manufacturer, any building of open construction, made or assembled in 
manufacturing facilities away from the building site, for installation, or as­
sembly and installation, on the building site. 

G. BUILDING COMPONENT is any sub-system, sub-assembly, or other 
system designed for use in, or as a part of, a structure, including but not lim­
ited to: structural, electrical, mechanical, fire protection, and plumbing sys­
tems, and other systems affecting health and safety. 

H. BUILDING SYSTEM is plans, specifications and documentation for a 
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system of manufactured building or for a type or a system of building compo­
nents, including but not limited to, structural, electrical, mechanical, fire pro­
tection and plumbing systems, and including such variations thereof as are 
specifically permitted by regulation, and which variations are submitted as 
part of the building system or amendment thereof. 

I. CODE COMPLIANCK CERTIFICATE is the certificate provided by the 
manufacturer to the State Building Inspector which warrants that the manu­
factured building or building component complies with the Code. 

J. COMPLIANCE ASSURANCE PROGRAM means the system documen­
tation and methods of assuring that manufactured buildings and building 
components, including their manufacture, storage, transportation, assembly, 
handling and installation, conform with these rules and iegulations. 

K. EVALUATION AGENCY is an approved person or organization, pri­
vate or public, determined by the State Building Inspector to be qualified by 
reason of facilities, personnel, experience and demonstrated reliability and 
independence of judgment, to investigate, evaluate and approve manufactured 
buildings or building components, building systems, or compliance assurance 
programs. 

L. INDEPENDENCE OF JUDGMENT means not being affiliated with or 
influenced or controlled by building manufacturers or producers, suppliers, or 
vendors of products or equipment used in manufactured buildings and build­
ing components in ;iny manner which is likely to affect their capacity to 
render reports and findings objectively and without bias. 

M. INSPECTION AGENCY is an approved person or organization, private 
or public, determined by the State Building Inspector to be qualified by rea­
son of facilities, personnel, experience and demonstrated reliability and inde­
pendence of judgment, to conduct or supervise compliance assurance pro­
grams relating to the manufacture, handling, storage, and transportation of 
manufactured buildings or building components, and attach labels evidencing 
compliance with the Code. 

N. INSTALLATION is the process of affixing or assembling and affixing, 
manufactured buildings or building components on the building site, or to an 
existing building. 

O. LABEL is an approved device affixed to a manufactured building or 
building component, by uri approved agency, evidencing code compliance. 

P. LOCAL ENFORCEMENT AGENCY is an agency of a municipality 
which enforces the Code. 

Q. QUALITY CONTROL PROGRAM as used herein shall be synonymous 
with compliance assurance program. 

R. SEAL is a device or insignia issued to the Manufacturer by the State 
Building Inspector evidencing compliance with the Code. 
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§ 1.10304 Approval. 

A. The State Building Inspector reserves to himself the responsibility for 
approving manufactured buildings, building systems and components for 
compliance with the Code. Such responsibility may be delegated by him to 
approved evaluation agencies. 

B. Bi-annual approval renewal. Manufacturers shall submit plans bi-annu-
ally for re-evaluation and approval. 

C. Approval expiration. Approvals shall expire when there are revisions to 
the Code under which the approval was granted. At such time the manufac­
turer shall: 

1. Submit entire new documentation for evaluation and approval or; 

2. Submit evidence that the plans as approved are in compliance with 
the Code as revised. 

§ 1.10305 Inspection. The State Building Inspector reserves to himself the 
responsibility for inspecting manufactured buildings and building components 
for compliance with the Code. Such responsibility may be delegated by him 
to approved inspection agencies or approved local enforcement agencies. 

§ 1.10306 Certification. Manufactured buildings and building components 
which are sold, offered for sale or installed in the state shall bear a seal evi­
dencing the State Building Inspector's certification of code compliance. Such 
certification shall be conclusive on all agencies, instrumentalities, and munici­
palities of the state. 

§ 1.10307 Reciprocity. Upon a showing that another state provides for certi­
fication of manufactured buildings and components upon compliance with 
standards that are at least equal to those provided in the Code, the Commis­
sioner may provide that such certification granted by such state have the 
same force and effect as certification by the State Building Inspector. The 
Commissioner may make such reciprocity contingent upon such other state 
granting reciprocal effect to certification by the State Building Inspector. 

Pursuant to the provisions of 2 MCAR § 1.10307 the Commissioner has es­
tablished reciprocity with the following states which have granted reciprocity 
to the State of Minnesota: 

A. State of Indiana. 

§ 1.10308 Modification. Manufactured buildings or components bearing a 
state seal shall not in any way be modified unless a written request is made 
and written approval obtained from the State Building Inspector or municipal 
building official. 

§ 1.10309 Testing. The State Building Inspector or the evaluation agency 
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may require that specific components, systems, etc. be tested. Tests shall be 
performed by an approved testing agency. Such tests and procedures shall be 
reviewed by the evaluation agency or the State Building Inspector. 

§ 1.10310 Inspection. GENERAL. The State Building Inspector shall make, 
or cause to be made, such inspections of the entire process of manufacturing, 
certifying, handling, storing and transporting of manufactured buildings and 
building components produced pursuant to approved building systems as he 
deems necessary. 

A. MANUFACTURING FACILITIES. As part of the approval process of 
evaluating building systems and compliance assurance programs, the State 
Building Inspector or an evaluation agency shall inspect the manufacturing 
facilities in which the buildings or building components are to be manufac­
tured. 

B. PRODUCTION PROCESS. The State Building Inspector or an inspec­
tion agency, shall make such inspections as may be required by an approved 
compliance assurance program, or as may be deemed necessary by the State 
Building Inspector. 

C. DAMAGED BUILDINGS OR COMPONENTS. Prior to the issuance of 
a building permit, the State Building Inspector or an inspection agency shall 
inspect, or cause to be inspected, certified manufactured buildings or building 
components which it determines to have been sufficiently damaged after cer­
tification to warrant such inspection and take such action with regard to such 
buildings or building components as is authorized under 2 MCAR § 1.10319, 
or as is otherwise necessary to eliminate dangerous conditions. 

The State Building Inspector shall require manufactured buildings or building 
components which are so damaged as no longer to comply with the Act and 
these rules and regulations to be brought into compliance promptly. If such 
buildings or building components are not brought into compliance with the 
Act and these rules and regulations within a reasonable time, or if they are so 
damaged that they cannot be brought into compliance, the State Building 
Inspector shall order that the labels be removed from such buildings or build­
ing components. Irreparably damaged buildings or building components shall 
be disposed of in accordance with applicable law. 

D. INSPECTION AGENCY REVIEW. The State Building Inspector shall 
have the right to examine each approved inspection agency, at any reasonable 
time, and without prior announcement, in order to monitor the reliability of 
each agency and of its monitoring of each compliance assurance program. 
Each such examination shall investigate the adequacy of all procedures used 
by the agency in monitoring compliance assurance programs including inspec­
tion, tests, production methods, process controls, operator performance, ma­
terials receipt, storage and handling, workmanship standards, records and all 
other activities which implement the compliance assurance program in the 
manufacturing facility, during transport, on-site, and at critical subcontrac­
tors' facilities. The results of such examinations shall be kept on file at the 
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offices of the State Building Inspector. Copies of such reports shall be sent to 
the inspection agency. Inspection agencies shall be specifically notified of any 
deficiencies and of the manner in and time by which such deficiencies must 
be eliminated. If deemed necessary by the State Building Inspector, an 
agency's approval may be suspended or revoked as provided in 2 MCAR § 
1.10334. Such inspections shall take place at the manufacturing facility, and 
may also take place at the inspection agencies office, or at the site of installa­
tion. 

E. EVALUATION AGENCY REVIEW. The State Building Inspector shall 
have the right to examine each approved evaluation agency, at any reasonable 
time, and without prior announcement, in order to monitor the reliability of 
each agency. Each such examination shall investigate the adequacy of all 
evaluative procedures including engineering evaluation of plans, specifications 
and test results, testing, and analysis of compliance assurance programs. The 
results of such examination shall be kept on file at the offices of the State 
Building Inspector. Copies of such reports shall be sent to the evaluation 
agency. Agencies shall be specifically notified of any deficiencies and of the 
manner in time by which such deficiencies must be eliminated. If deemed 
necessary by the State Building Inspector, approval of an evaluation agency 
may be suspended or revoked as provided in 2 MCAR §1 .10334 . 

§ 1.10311 On-Site inspection by local enforcement agency. Local enforce­
ment agencies are authorized to inspect the installation of manufactured 
buildings, components and systems, and are responsible for determining that 
such installation is completed in accordance with its certification. The local 
enforcement agency may inspect, to the maximum extent possible without 
causing undue delay, manufactured buildings, components or systems at the 
installation site for compliance with the Code. Such inspection shall not re­
quire the removal of permanent parts of the structure. Evidence of non­
compliance with the certification shall be reported to the State Building In­
spector. 

§ 1.10312 Local zoning. Local land use zone requirements, building setback, 
side and rear yard requirements, site development and property line require­
ments are specifically and entirely reserved to local municipalities. 

§ 1.10313 Standards and requirements. The standards and requirements for 
manufacture and installation of manufactured buildings, systems and com­
ponents shall be the current State Building Code. 

§ 1.10314 Building permits. 

A. An application for a building permit to a local building official for the 
installation of manufactured buildings or systems pursuant to this Code shall, 
in addition to any other requirements, contain: 

1. A statement that such application is made for permission to install 
manufactured buildings or systems in accordance with the provisions of the 
Code signed by the applicant or his agent with the appropriate address. 
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2. A copy of the site and building plans and specifications and evidence 
of plan approval by the State Building Inspector or evaluation agency. 

3. The information required on the data plate (2 MCAR § 1.10325). 

B. The local building official shall issue a permit, license, certificate, au­
thorization, or other required document as the case may be for the installa­
tion of the manufactured building or system if the application is compiled in 
accordance with this Code. The manufacturer shall submit evidence to assure 
that the design loads are in accordance with the appropriate provisions of the 
Code. Foundation plans, all utility installations and connections and all pro­
visions of 2 MCAR § 1.10312 are subject to local approval. 

§ 1.10315 Certificate of occupancy. Upon completion of the installation of 
any manufactured building or system the owner, manufacturer, builder, archi­
tect, lessee, tenant of their agent or other interested person shall be entitled, 
upon showing of compliance with the Code, to demand and obtain, upon 
proper payment being made thereof in appropriate cases, any permit, license, 
certificate, authorization or other required document, the issuance of which 
is authorized pursuant to any state or local building regulation. 

§ 1.10316 Changes to approved plans. Where the manufacturer proposes or is 
required to change the approval plans or installation instructions such request 
shall be in writing and work shall not commence until such written approval 
is received. Such changes shall be incorporated in the inspection procedures 
manual. 

§ 1.10317 Change of ownership, name or address. In the event of a change in 
the ownership, name or office address of any manufacturer, the manufacturer 
shall notify the State Building Inspector, the evaluation agency, or the local 
enforcement agency in writing within ten (10) days. If the manufacturer 
changes or adds to the location of the manufacturing facility, he shall so noti­
fy the State Building Inspector, the evaluation agency, or the local enforce­
ment agency at least thirty (30) days prior to the start of manufacture at such 
new location. 

§ 1.10318 Change in the Code. The State Building Inspector shall notify the 
manufacturer, the evaluation agency, or the local enforcement agency of 
amendments to the Code, and shall allow the manufacturer a reasonable time 
in which to submit a request for change in plan approval, if required to con­
form. 

§ 1.10319 Non-compliance. Non-compliance with the provisions of the Code 
or unauthorized deviation from the approved plans or production shall be 
cause for revocation of the plan approval and seals. 

§ 1.10320 Seals. 

A. R-3 and R-4 Occupancies. Each manufactured building manufactured 
pursuant to the Code shall have permanently attached thereto in a location 
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shown on the approved plans, a state seal evidencing the State Building In­
spector's approval of such building. When a manufactured building consists 
of one or more sections, that may be transported or stored individually each 
section must be marked or labeled to indicate that the section is a part of a 
manufactured structure and shall bear the number of the State of Minnesota 
Seal assigned to the building. 

The marking or label shall also indicate the name of the manufacturer, the 
address of the manufacturing facility and the manufacturers serial number or 
other designator assigned to the building. All labels shall be visible from the 
exterior, shall be legible and shall remain on the structure until the building 
is complete. 

B. All other occupancies. One seal is required per transportable unit. 

§ 1.10321 Issuance. A seal shall he issued by the State Building Inspector to 
the manufacturer upon application and after plan approval has been issued, 
and shall be issued in accordance with the following: 

A. If the State Building Inspector delegates the issuance of seals to an eval­
uation or inspection agency, the agency shall be required to obtain approval 
from the State Building Inspector for the manner in which they are handled; 

B. Seals must be serially numbered; 

C. A manufacturer's compliance assurance program, submitted in accord­
ance with 2 MCAR § 1.10332 A. shall include requirements for issuance, 
possession of, attachment of and accounting for all seals to assure that seals 
are attached only to buildings or building components manufactured pursu­
ant to an approved building system and inspected pursuant to an approved 
compliance assurance program; 

D. If the State Building Inspector or an inspection agency determines that 
the manufacturer's record of compliance is such that the State Building In­
spector or inspection agency need not maintain an inspector in a given plant 
at all times, the State Building Inspector or inspection agency may entrust 
seals to the custody of one or more employees of the manufacturer, who shall 
be charged with controlling the use of such seals. Such employees shall not 
be given custody of more seals than are necessary to accommodate the manu­
facturer's anticipated production for one month. If the conditions of custody 
are violated, the State Building Inspector or an inspection agency shall imme­
diately regain possession of all seals that have not been applied to the manu­
factured buildings or building components and shall take such further action 
with respect to buildings or components already sealed, and with respect to 
future seals, as it may deem necessary to assure compliance with the Act and 
these rules and regulations. 

§ 1.10322 Reporting. 

A. Approved inspection agencies shall maintain a record of inspections and 
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such records shall be made available to the State Building Inspector annually 
or upon request. 

B. Manufacturers shall report monthly the disposition of seals. Such report 
shall identify, by manufacturer's serial number, the manufactured building or 
component to which such seal was affixed. 

§ 1.10323 Return of seals. The manufacturer shall return all seals allocated 
for a manufactured building or system to the State Building Inspector where 
the manufacturer, for any reason, determines that such seals shall no longer 
be needed. 

§ 1.10324 Revocation. Upon revocation of plan approval, all seals not affixed 
to a manufactured building or system shall be returned. All seals which have 
been affixed after the date of revocation shall be void. 

§ 1.10325 Manufacturer's data plate. The data plate form furnished by the 
State Building Inspector shall contain but not be limited to the following in­
formation, and shall be placed by the manufacturer in the vicinity of the elec­
trical distribution panel or in some other approved designated location that is 
readily accessible for inspection: 

A. Manufacturer's name and address. 

B. Serial number of the unit. 

C. Model designation and name of manufacturer of major factory-installed 
appliances. 

D. Where applicable, identification of permissible type of gas for appli­
ances and directions for water and drain connections. 

E. Name and date of standards complied with. 

F. Seal serial number. 

G. Design loads. 

II. Special conditions or limitations of the unit. 

I. Date of manufacture. 

J. Electrical ratings-instructions and warnings on voltage, phase, size and 
connections of units and grounding requirements. 

§ 1.10326 Plan approval procedures. A plan approval shall be obtained from 
the State Building Inspector or the evaluation agency for manufactured build­
ings and systems. Such approvals are mandatory for all closed construction. 
Approval for open construction is optional to the manufacturer. General re­
quirements: 
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A. Applications, plans, specifications and other documentation shall be 
submitted in sufficient copies as required. Plan size shall not exceed 18" by 
24". 

B. Applications shall be made in letter form. 

C. All documentations and plans shall indicate the manufacturer's name, 
office address and address of manufacturing facility. 

D. A quality control manual prepared by the manufacturer shall be sub­
mitted. 

1. Where the manufacturer elects to have each building or system pro­
duced individually inspected, a quality control manual need not be submitted. 

E. Manufacturers shall submit plans showing all elements relating to spe­
cific systems on sheet(s) properly identifiable. 

F. Each plan shall bear the signature and seal of an approved registered 
architect or professional engineer where required. 

G. The plan shall indicate the method of evaluation and inspection lor all 
required on-site testing of the systems. 

H. Plans shall designate all work to be performed on site, including connec­
tions of all systems, equipment and appliances and all work performed in the 
plant. 

I. A 3 " x 4 " clear rectangular space shall be provided on all sheets of 
plans near the title box for the stamp of approval. 

J. The design of plumbing, electrical, heating and mechanical systems or 
any structural design or method of construction and data shall be in accord­
ance with the State Building Code. 

K. Grade, quality and identification of all materials shall be specified. 

L. Design calculations and test reports shall be submitted when required. 

M. Plans shall be drawn to scale. 

N. Plans shall indicate the location of the approved seal and data plate. 

§ 1.10327 Products manufactured in more than one location. If the manu­
facturer produces the same products at more than one manufacturing facility, 
the manufacturer shall provide such additional copies of documentation as 
may be required. 

§ 1.10328 Non-conforming application and plans. In the event that the appli­
cation is determined to be unsuitable for processing prior to plan check, the 
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applicant shall be notified in writing of such unsuitability and the basis there­
of within thirty (30) days of the date the application is received by the State 
Building Inspector or evaluation agency. 

§ 1.10329 Evidence of plan approval. Plan approvals shall be evidenced by 
the stamp of approval of the State Building Inspector or evaluation agency. 
One copy of all approved documentation shall be returned to the manufac­
turer. 

§ 1.10330 Required construction details. Plans shall provide or show, but not 
be limited to, the following details: 

A. General. 

1. Details and method of installation of manufactured buildings or 
components to foundations or to each other. 

2. All exterior elevations. 

3. Cross sections as necessary to identify major building components. 

4. Details of flashing, such as at openings and at penetrations through 
roofs. Indicate flashing material and gauge to be used. 

5. Attic access and attic ventilation. 

6. Exterior wall, roof and soffit material as well as finish. 

7. Interior wall and ceiling finish material. 

8. Fire separation details. 

9. Sizes, locations and types of doors and windows. 

10. Recommended foundation plans, vents and underfloor access. 

11. Evidence of compliance with the Design and Evaluation Criteria for 
Energy Conservation in New Buildings, Additions, Remodeled Elements of 
Buildings, and Standards for Certain Existing Public Buildings, 1978 Edition 
2 MCAR § § 1.16001 through 1.16006. 

B. Plumbing detail requirements. 

1. Plan or schematic drawing of the plumbing layout including, but not 
limited to, size of piping, fittings, traps and vents, cleanouts and valves, gas, 
water and drainage systems. 

2. Plumbing materials, fixed appliances and equipment to be used. Indi­
cate make, model, rating/capacity. 
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3. Make and model of safety controls and their location, such as for 
water heaters. 

4. How piping is to be supported and intervals of support. 

5. Location of vents above roofs and required clearances including, but 
not limited to, clearances from air intakes, other vents and flues. 

6. Indicate method(s) of testing. 

C. Structural. 

1. Engineer's calculations of structural members. 

2. Allowable soil bearing value and ground water table. 

3. Structural and framing details of all floors, roofs and walls. 

4. Details of roof trusses and stress diagrams. 

5. Details of reinforcing steel. 

6. Complete loading schedule. 

7. Column loads and column schedule. 

8. Lintel schedule. 

9. Size, spacing and details of all structural elements. 

10. Grade or quality of all structural elements (lumber, steel, concrete). 

11. Elevations of structural elements, walls or sections thereof providing 
resistance to vertical loads or lateral forces. 

12. Complete details of all structural connections including, but not 
limited to, chord splices, corner and wall intersection details, post and beam 
connections, beam splices and column splices. Both in-plant and on-site con­
nections shall be shown. 

D. Space and fire safety. 

1. Detail of time period of fire resistance for all stairways, doors, walls, 
floors, ceilings, partitions, columns, roof and shaft enclosures. 

2. Detail as to width of all aisles, corridors, passageways and stairway 
enclosures. 

E. Building classification. 

1. Occupancy or use. 
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2. Area, height, and number of stories. 

3. Type of construction. 

4. Fire hazard designation. 

F. Mechanical detail requirements. 

1. Location of all equipment and appliances. Indicate equipment listed 
or labeled by approved agencies. 

2. Heat loss calculations. 

3. Manufacturer's name, make, model number, BTU, input rating of all 
equipment. 

4. Duct and register locations, size, materials. 

5. Clearances from combustible material or surfaces for all ducts, flues, 
and chimneys. 

6. Method of providing required combustion air and return air. 

7. Location of flues, vents and chimneys and clearances from air in­
takes, and other vents and flues. 

8. Details regarding dampers in ducts penetrating fire separations. 

9. Indicate method(s) of testing. 

10. Complete drawings of fire sprinkler systems, standpipe system or fire 
alarm system, if required. 

11. Fuel supply and storage details. 

G. Electrical detail requirements. 

1. Plan of service equipment, including service entrance, conductors, 
service raceway and clearances above ground and above structures. 

2. Method and detail for grounding service equipment. 

3. A single line diagram of the entire electrical installation. 

4. Load calculations for service and feeders. 

5. Sizes of all feeders and branch circuits. • . , 

6. Size, rating and location of main disconnect/overcurrent protective 
devices. 
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7. Method of interconnection between manufactured buildings or com­
ponents and location of connections. 

8. Location of all outlets and junction boxes. 

9. Method of mounting fixtures and wiring installation. 

§ 1.10331 General. This section outlines the requirements for a comprehen­
sive program of quality control. It shall be the manufacturer's responsibility 
to execute every aspect of this program. The manufacturer shall continue to 
be responsible for all corrective actions required, and the contractual relation­
ship with an approved inspection agency shall not diminish such responsi­
bility. 

§ 1.10332 Requirements for manufacturer. 

A. Provide a quality control manual with index including but not limited 
to the following: 

1. Procedure for periodic revision and resubmittal to the State Building 
Inspector or the evaluation agency. 

2. Organizational structure for implementing and maintaining the qual­
ity control program and the functional relationship with other elements of 
the organizational structure. 

3. A uniform system of audit (in-depth analysis of quality control pro­
gram effectiveness and means to identify deficiencies) to periodically monitor 
program performance. 

4. The means of identification and segregation to prevent unauthorized 
use and disposition of items that do not conform to drawings or specification 
requirements. 

5. Procedures for timely remedial and preventive action for all prob­
lems that affect product quality. 

6. Sampling inspection where feasible. 

7. Use and maintenance of appropriate inspection and test equipment 
to assure conformance to drawings and specifications. 

8. A system to indicate inspection stations during manufacturing and 
site operations. 

9. Inspection and test procedures including accept/reject criteria. 

10. The maintenance of adequate records of inspections and tests per­
formed during manufacturing and site operations and assurance that such 
records are complete and reliable. Copies of forms to be utilized shall be in­
cluded. 
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11. A system to control changes in production or inspection procedures. 

12. Procedures to assure effective control over procurement sources to 
ensure that materials, supplies and other items used in production and site 
operations conform to applicable drawings, specifications and quality require­
ments. 

13. Procedures for inspection of materials, supplies and other items at 
the point of receipt. 

14. Implementation of inspection and test procedure to control the 
quality of in-process fabrication and workmanship. 

15. Procedures for final inspection on all manufactured buildings or sys­
tems before shipment to the site or storage point including identification and 
seal application. 

16. Procedures for packing, packaging and shipping operations and re­
lated inspection. 

17. Procedures for handling and storing all finished manufactured build­
ings or components. 

18. Installation procedures with appropriate inspection procedures. Util­
ity hook-up procedures shall contain appropriate inspection criteria and test 
description. 

B. Identify the inspection agency. 

C. Identify the manufacturer's representative who will be assigned the re­
sponsibility for implementing the quality control program. Define his func­
tional obligation, responsibility and authority. The State Building Inspector 
or the evaluation agency shall be advised of any subsequent change. 

D. The manufacturer or his agent shall be responsible for timely and effec­
tive performance of service and repairs related to code compliance. 

§ 1.10333 Inspection agencies' procedures for compliance assurance. The in­
spection agency shall monitor the manufacturer's approved quality control 
program and inspect the manufactured building or system to assure compli­
ance with the approved plans and specifications and the quality control man­
ual. 

§ 1.10334 Approval of inspection and evaluation agencies. 

A. Requirements for submission. An inspection or evaluation agency seek­
ing approval shall submit an application to the State Building Inspector which 
shall include the items listed in this Section. 

1. The original Articles of Incorporation of the agency and all subse­
quent amendments thereto, as filed in the State of incorporation. 
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2. The bylaws of the organization, if any. 

3. The names, addresses and business affiliations of all members of the 
Board of Directors and of top management personnel. 

4. Stock owned in amounts over $5,000 reflecting the financial inter­
ests of the agency's Board of Directors and top management personnel. 

5. Certification by the agency that: 

a. Its board of directors, as a body, and its technical personnel, as 
individuals, can exercise independence of judgment; and 

b. Its activities pursuant hereto will result in no financial benefit to 
the agency via stock ownership, or other financial interests in any producer, 
supplier or vendor of products involved, other than through standard pub­
lished fees for services rendered. 

6. Names, years of experience, State in which professionally registered 
and other qualifications of the directors of inspection or evaluation programs. 

7. Names and years of experience of employees practicing in the fol­
lowing disciplines: architecture, structural engineering, mechanical engineer­
ing, electrical engineering, fire protection and other branches of engineering; 
the States in which each is registered and the services each performs. 

8. An organization chart showing management and supervisory persons 
including the number of graduate engineers and architects, and the names of 
all consulting engineers or architects, designating which are full-time and 
which are part-time engineers. 

9. Number and location of factory inspectors, supervisors, and other 
technicians, including evaluators of factory inspectors and the qualifications 
of each specialized group, including records of work experience, licenses held 
and other pertinent qualifications; descriptions of the type of work each 
group and each technician is expected to perform, and the qualifications of 
each group and each technician to perform the work assigned. 

10. An outline of the training program, if any, of the agency to assure 
that all inspectors, evaluators and other technicians are properly trained to do 
each job assigned to them. 

11. An outline of the general procedures for supervision of inspectors 
and evaluators, including checking and evaluation of their work. 

12. All engineers, technicians and other personnel who will perform ser­
vices for the organization but who are not employees of the organization, and 
the supervisory and other relationships which each will have to the agency. 

13. Type of products, components, equipment, structures and other 
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items which the organization has evaluated, tested, or inspected, and the 
number of years of experience the organization has had with each, and the 
type of codes, standards, specifications and requirements with respect to 
which the organization has had experience in providing evaluation, inspection 
or testing services, and the number of years of experience with each. 

14. Description of the record-keeping system the agency proposes to use 
with particular regard to availability of records to the State Building Inspec­
tor and the capacity to render reports to the State Building Inspector. 

15. Description of the frequency with which the agency is capable of 
performing inspections or evaluations. 

16. List of States in which the agency is now approved to inspect or 
evaluate manufactured buildings or building components, and a further list­
ing of those States in which the agency intends to seek such approval within 
the next two (2) years. 

17. Certification that the agency is able to evaluate building systems 
for compliance with the codes, standards, specifications and requirements 
adopted herein, or manufactured buildings or building components for com­
pliance with approved building systems. 

18. Fee as required by 2 MCAR § 1.10335. 

B. Procedures for approving and delegating. 

1. The State Building Inspector shall approve inspection or evaluation 
agencies which meet the requirements of Section 1 of this Part and which 
the State Building Inspector finds otherwise qualified to perform the func­
tions proposed to be delegated to them. 

2. Prior to a full evaluation of an application for approval, the State 
Building Inspector shall determine whether such application is complete and 
in accordance with § 1.10334. In the event the application is found to be 
unsuitable for processing, the applicant shall be notified in writing of such 
unsuitability and the basis thereof within thirty (30) days of the date the 
application is received by the State Building Inspector. In such event, all but 
$25.00 of the fee will be returned, and the findings of unsuitability shall be 
without prejudice. Any subsequent submission shall be treated as a new appli­
cation. 

3. In the event an inspection or evaluation agency is not approved, the 
State Building Inspector shall return one complete application to the appli­
cant with a written explanation of the reasons for such disapproval attached 
thereto. 

4. Approval of inspection or evaluation agencies shall be evidenced by a 
letter to the applicant indicating such approval and stating specifically the 
functions which the applicant has been approved to perform. Such approval 
shall not constitute the actual delegation of such functions. 
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C. Suspension and revocation. 

1. Grounds. The State Building Inspector may suspend or revoke its 
approval of any evaluation agency or inspection agency if the approval was 
issued in error, was issued on the basis of incorrect information, or was issued 
in violation of the Act or these rules and regulations, or if the agency violates 
the Act or these rules and regulations, if examination pursuant to 2 MCAR § 
1.10310 4. (D) and (E) disclose that the agency has failed to perform proper­
ly, or for such other cause as may be deemed sufficient by the State Building 
Inspector to warrant such action. Appeals from suspensions or revocations 
shall receive timely review. 

2. Procedures in event or revocation. 

a. General. If the State Building Inspector suspends or revokes the 
approval of an evaluation or inspection agency, the evaluation or inspection 
agency shall be given notice in writing of the suspension or revocation with 
the reasons therefor set forth therein. Manufacturers being evaluated or in­
spected by such agencies, and all local enforcement agencies within this State 
shall also be notified in writing of such suspensions or revocations. Such 
notices shall contain instructions to the local enforcement agencies as to man­
ufactured buildings or building components previously certified by an agency 
whose approval has been suspended or revoked. 

b. Records. An evaluation or inspection agency whose approval has 
been suspended or revoked shall within ninety (90) days of the suspension or 
revocation deliver to the custody of the State Building Inspector the originals 
of all records required by these rules and regulations to be made of, or in the 
course of, the agency's operations pursuant to the Act and these rules and 
regulations. 

c. Seals. An evaluation or inspection agency for which approval has 
been suspended or revoked shall, within ninety (90) days of the suspension 
or revocation, deliver to the custody of the State Building Inspector all seals 
in the agency's possession, under its control, or for which it is responsible 
pursuant to these rules and regulations. 

§ 1.10335 Fees. General. All fees shall be: 

A. In the form of checks or money orders. 

B. Payable to: Minnesota State Treasurer. 

C. Addressed to: State of Minnesota 
Department of Administration 
Building Code Division 
No. 408 Metro Square Building 
7th and Robert Streets 
St. Paul, Minnesota 55101 
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D. Seal Fee, twenty dollars ($20.00) per Seal. Replacement seal fee for 
damaged or lost seals, five dollars ($5.00) per Seal. 

E. For all other work performed by the Building Code Division such as, 
but not limited to: the review of plans, specifications, and independent agen­
cy reports, inspection and quality control evaluation, a fee of twenty dollars 
($20.00) per man hour shall be charged. 

F. Travel expense shall be charged at the rates established for state em­
ployees by the Commissioner of Administration. 

G. Inspection and/or evaluation agencies. 

1. Initial fee of $150.00 shall be submitted with the application for 
agency approval. The initial fee shall be submitted prior to January 1, 1981 
by all currently approved agencies and shall include any additional data neces­
sary to show compliance with 2 MCAR § § 1.10310, 1.10321, 1.10334. 

2. A registration fee of $75.00 is required annually, due January 1 of 
each year, to maintain State approval. 

§ 1.10336 Provisional authority. A manufacturer who files an application in 
proper form for quality control approval shall have temporary authority to 
acquire seals commencing twenty days after the date of filing of the applica­
tion, unless within such period the Commissioner, by written notice mailed 
to the manufacturer at the address shown on his application or served upon 
him personally, shall deny temporary authority and state his reasons for 
doing so. Such temporary authority shall continue until final determination 
of the manufacturer's application for quality control approval, or revocation 
pursuant to 2 MCAR § 1.10319, whichever shall first occur, and shall em­
power the manufacturer to affix seals to all models whose plans have been 
approved and which comply with the Code. A manufacturer operating under 
temporary authority is subject to all verification inspections and other re­
quirements imposed upon a manufacturer who has obtained quality control 
approval. 

§ § 1.10337 through 1.1 5499 Reserved for future use. 
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State Building Code Chapter 55 
Facilities for the Handicapped 

§ 1.15501 Where required. 

A. General. In addition to other provisions in this Code, facilities for the 
handicapped shall be provided in accordance with this chapter. See UBC 
Chapter 17 for additional requirements. 

B. Scope. Provisions of this chapter shall apply to all buildings except the 
following: 

1. Group R-3, Group R Division 4 and M Occupancies. 

2. Temporary buildings. 

3. Buildings not exceeding 150 square feet in floor area need not be 
provided with sanitation facilities for the handicapped specified in 2 MCAR § 
1.15503. 

4. One story buildings, other than service stations, not exceeding 2,000 
square feet in floor area need not be provided with sanitation facilities for the 
handicapped specified in 2 MCAR § 1.15503 when approved by the Building 
Official. 

5. Floors of buildings not used by the general public and on which 
handicapped persons cannot be employed because of the nature of the work. 

6. Group R-l Occupancies in which dwelling units are individually 
owned, sanitation facilities for the handicapped specified in 2 MCAR § 
1.15503 and other facilities for the handicapped specified in 2 MCAR § 
1.15504, need not be provided. 

§ 1.15502 Building accessibility. 

A. Definitions. 

1. Ramp is a sloped walking surface within a building or attached to a 
building connecting levels of the building and may be part of an exit in ac­
cordance with UBC § 3306. 

2. Walk is a continuous, permanently defined pathway at grade be­
tween public ways and buildings, parking areas and buildings, or between 
buildings. 

3. Slip-resistant is any surfacing of a floor, ramp, or walk which has an 
anti-slip coefficient of not less than 0.40 as defined in Research Paper No. 
RP-1879 of the National Bureau of Standards. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



215 2 MCAR§ 1.15502 

B. Site approaches. Access to building entrances shall be by walks. Such 
walks shall be of concrete, asphaltic paving or similar permanent materials 
with slip-resistant surface, and shall be not less than 48 inches wide with a 
slope not to exceed one vertical to 20 horizontal. 

C. Building entrances. At least one required exit of the building shall be 
accessible for use as ingress for the handicapped, and shall be identified for 
such use. Such building entrance shall be at the main lobby or corridor, or 
shall be accessible thereto by ramp or elevator. 

D. Access to other stories. Access for the handicapped to other stories or 
levels of the building used by the general public and/or employees shall be 
by elevator or ramp, except the following: 

1. Group R-l Occupancies not exceeding three stories in height. 

2. Other occupancies not exceeding two stories in height, and where 
the total occupant load is less than 100 on all floors other than the main 
floor. 

Such ramp shall have a slip-resistant surface. It shall have a slope not to ex­
ceed one foot vertical to 1 2 feet horizontal and a landing at top and bottom, 
and where the rise exceeds three feet vertically, it shall have an intermediate 
landing located not to exceed two feet six inches vertically. Bottom landing 
shall have a minimum dimension of six feet measured in the direction of the 
ramp, and top and intermediate landings shall have a minimum dimension of 
five feet measured in the direction of the ramp. Handrails and guardrails shall 
be provided as required for stairs. 

E. Automobile parking areas. Where automobile parking spaces are pro­
vided at least one space per 50 spaces or fraction thereof, shall be provided 
for the use of the handicapped, and shall be identified for such use. Such 
parking spaces shall be not less than 12 feet in width, and located as near as 
practicable to the building entrance specified in 2 MCAR § 1.15502(c). 

F. Doors and doorways. Doors and doorways serving buildings or portions 
thereof regulated by this chapter shall comply with the following: 

1. Doorways or doors in an open position shall have a clear opening 
width of not less than 31 inches. 

2. Doors shall be operable by a single effort with one hand. 

3. In doorways consisting of two door leafs, at least one door leaf shall 
comply with the provisions of this section. See UBC § 3303(d) for minimum 
exit door width. 

4. Where access regulated by this chapter is through two or more sets 
of doors, as in a foyer, vestibule, or lobby, the space separating the doorways 
shall be not less than seven feet. 
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5. The floor or landing at doorways shall be level with, or not more 
than one-half inch lower than the threshold. Where the door swings over floor 
or landing such floor or landing shall extend not less than one foot beyond 
the door on the latch side. 

6. In dwelling units specified in 2 MCAR § 1.15503 A. 1., entrances 
specified in 2 MCAR § 1.15502 C , and toilet rooms or compartments speci­
fied in 2 MCAR § 1.15503 C. 1., door opening latch hardware shall have 
lever handles, and shall be not more than three feet six inches above the floor. 

7. Doors serving toilet rooms or stalls shall be capable of being un­
locked from either side. 

G. Stair tread nosing. Riser shall be slanted to meet the tread nosing edge, 
or where the tread extends beyond vertical risers, nosing shall be rounded and 
not project beyond the riser more than one inch. 

H. Aisles and lanes. Where pedestrian aisles or lanes are defined with direc­
tional barriers, rails, benches, merchandise, tables, seats or fences, at least one 
shall have not less than 31 inches clear width for use of the handicapped and 
shall be identified for such use. 

§ 1.15503 Sanitation facilities. Sanitation facilities may include toilets (water 
closets), urinals, lavatories, bathtubs, showers, sinks, and similar plumbing fix­
tures. For number and type of sanitation fixtures required in each occupancy, 
see Table 17-B. 

A. Where required. 

1. In Group R-l Occupancies having eight or more dwelling units or 
guest rooms, sanitation facilities shall be provided in accordance with Table 
55-A. In a multiple-building development, the dwelling units or guest rooms 
containing sanitation facilities shall not be located solely in one building. 

2. In other buildings regulated by this chapter, at least one required 
toilet room for each sex shall have not less than one toilet and lavatory com­
plying with this section, and where urinals are provided, not less than one 
urinal complying with this section. In buildings having more than one toilet 
room for each sex, not less than two required toilet rooms for each sex shall 
comply with this section. Toilet rooms having plumbing fixtures required by 
this section shall be identified for use by the handicapped. Buildings having a 
posted room directory shall list the location of such toilet rooms in the direc­
tory. 

B. Location other than Group R-l Apartment Occupancies. In buildings 
with an elevator or ramp, the sanitation facilities may be located at any level 
served by elevator or ramp. Where sanitation facilities are required in build­
ings without an elevator or ramp, the sanitation facilities shall be convenient­
ly located at the required entrance level, accessible without leaving or re­
entering the building. 
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C. Sizes and clearances. 

1. Toilets. Toilet rooms or compartments shall have not less than 36 
inches clear space at the front of the toilet and not less than 36 inches clear 
width between walls, free of door swing and other obstructions. Toilet seats 
shall be not less than 17 inches nor more than 20 inches above the floor. Grab 
bars shall be provided at both sides or one side and rear of the toilet. Such 
grab bars shall be securely fastened to support a load of not less than 250 
pounds. They shall have an outside diameter of one and one half inches and 
shall have one and one half inches clearance from walls and partitions. 

a. A horizontal grab bar shall be mounted so that the lowest point is 
ten inches above the toilet seat, and extends not less than six inches in front 
of the toilet bowl. Grab bar shall be not less than 12 inches long. 

b. A vertical grab bar shall be mounted 12 inches from the front of 
the toilet bowl extending from 1 2 inches above the height of the toilet seat 
to 30 inches above the toilet seat. 

2. Urinals. When provided, urinals shall have a clear access width of not 
less than 31 inches. The front lip of the bowl of wall mounted urinals shall be 
not more than 18 inches above the floor. 

3. Lavatories. Lavatories shall have a clear access width of not less than 
31 inches, clear height of not less than 29 inches to the bottom of the fixture 
apron, clear height of not more than 34 inches to the rim of the fixture, and 
a clear depth of not less than 12 inches under the fixture exclusive of bowl 
and waste pipe. The water control valves shall have lever handles. 

4. Bathtubs. When provided, and shower is not furnished, the bathtub 
shall be equipped with a flexible hose hand shower not less than six feet in 
length, and a vertical height adjustment bar for the shower head of not less 
than four feet in length. The bathtub shall have a seat, either folding, retract­
able or fixed, not less than 17 inches nor more than 20 inches above the tub 
floor and not less than 15 inches deep, and of water-resistive material. Grab 
bars shall be provided at one side of the bathtub. Such grab bars shall be se­
curely fastened to support a load of not less than 250 pounds. They shall 
have an outside diameter of one and one half inches and shall have one and 
one half inches clearance from walls and partitions. 

a. A horizontal grab bar shall be mounted not less than four inches 
nor more than six inches above the rim of the bathtub. Grab bar shall be not 
less than 36 inches long. 

b. A vertical grab bar shall be mounted 30 inches from the end of 
the tub extending from a height of nine inches to a height of three feet six 
inches above the rim of the tub. 

Water valves shall be single lever control, and shall be accessible from the seat. 

5. Showers. When provided, the shower stall shall be accessible for the 
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handicapped with a lip or curb at entry no higher than one half inch above 
floor of room or stall. The shower stall shall have a seat, either folding, re­
tractable or fixed, not less than 17 inches nor more than 20 inches above the 
shower floor, and not less than 15 inches deep, and of water-resistive mate­
rial. Grab bars shall be provided at two sides of the shower compartment. 
Such grab bars shall be securely fastened to support a load of not less than 
250 pounds. They shall have an outside diameter of one and one half inches 
and shall have one and one half inches clearance from walls and partitions. 

a. A vertical grab bar shall be mounted on the wall opposite the seat 
extending from a height of three feet to a height of five feet above the floor 
of the shower. 

b. A horizontal grab bar shall be mounted on the wall adjacent to 
the seat ten inches above the seat. Grab bar shall be not less than 18 inches 
long. 

Water valves shall be single lever control and shall be accessible from the seat. 

6. Kitchen sinks. When provided, kitchen sinks shall have a clear access 
width of not less than 31 inches, clear height of not less than 29 inches to the 
bottom of the fixture apron, clear height of not more than 34 inches to the 
rim of the fixture, and clear depth of not less than 12 inches under the fix­
ture exclusive of bowl and waste pipe. The water control valves shall have 
lever handles. 

§ 1.15504 Other facilities. 

A. Kitchen facilities. In dwelling units in which sanitation facilities for the 
handicapped are required, kitchen facilities shall be provided as follows: 

1. Space. Clear space of not less than five feet measured between walls, 
cabinets, appliances, or other obstructions shall be provided. Where cabinets 
have a base toe space of not less than 6" deep and eight and three fourths 
inches high, the clear space may be measured from such toe space. 

2. Range controls. Range control handles shall be located at the front 
or side of the range. 

3. Work space. Work space shall have a clear access width of not less 
than 31 inches, clear height of not less than 29 inches to the bottom, clear 
height of not more than 34 inches to the top, and clear depth of not less than 
12 inches under the work space. The work space shall have not less than four 
square feet of area with a minimum dimension of 24 inches. It may be fixed, 
folding or retractable. 

B. Toilet room accessories. 

1. Mirror and/or shelves. Where mirrors and/or shelves are provided, at 
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least one shall be mounted so that the bottom is no higher than 40 inches 
above the floor. 

2. Towel racks, dispensers, disposal units. Where wall-mounted towel 
racks, dispensers, waste disposal containers or similar appliances are provided, 
at least one of each shall be mounted so that working height is no higher than 
40 inches above the floor, and shall be free of interference by grab bars or 
other appliances or fixtures. 

§ 1.15505 Viewing positions in assembly occupancies. 

A. Accessibility. Viewing positions required in this section shall be acces­
sible for the handicapped by walk, ramp, or elevator, or combination thereof, 
through principal entrance. 

B. Number. Performance viewing positions in assembly occupancies with 
fixed seating shall be provided in accordance with Table 55-B. 

C. Space requirements. One of the following shall be provided: 

1. Clear spaces free of fixed or portable seats, or with removable fixed 
seats. 

2. Spaces with readily removable portable seats. 

D. Location. Viewing positions shall be located at the main floor. 

Li. Floor surface. Viewing positions shall have level floor surfaces. 

§ 1.15506 Controls and electrical switches. 

A. Height. The top of controls for elevator controls, thermostats, manual 
fire alarms, and similar equipment in all buildings regulated by this chapter 
and electrical switches and receptacles in dwelling units regulated by this 
chapter shall be no higher than five feet above the floor. 

§ 1.15507 Tactile identification. 

A. Where required. Spaces normally used by the general public shall have 
tactile identification, such as raised or recessed letters, labels or plaques. The 
tactile identification shall not be less than four feet six inches nor more than 
five feet six inches above the floor, mounted on the wall adjacent to the door 
of the space identified, on the side nearest the door handle. 

B. Floor numbers at elevators. Floor numbers shall be tactily identified for 
the visually handicapped by raised or recessed numbers attached to the ele­
vator door jamb at each floor, not less than three feet six inches nor more 
than four feet six inches in height above the floor. 

C. Elevator controls. Elevator controls shall have tactile identification by 
raised or recessed letters, labels or plaques. 
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D. Door handles. Doors to stairs other than exit stairs, loading platforms, 
boiler rooms, stages, and doors serving other hazardous locations shall have 
knurled or similarly marked door handles. 

§ 1.15508 Figures. Figures 55-1 through 55-18 of this chapter are illustrative 
only. See appropriate chapter sections for specific provisions. 

Table 55-A 
Sanitation Facilities for the Handicapped 

Number of Dwelling Units/ Number of Dwelling Units/Guest 
Guest Rooms in Building Rooms requiring Sanitation Facilities 

0- 7 
8- 39 

40- 59 
60- 79 
80- 99 

100-119 
120-139 
140-159 
160-179 
180-199 
200-

Table 55-B 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 plus 1 per each 50 
units exceeding 200 

Viewing Positions 

Motion Picture Auditoriums 

Occupant Load 

500 and Less 

Over 500 

Minimum Viewing Positions 

4 

8 

Other Assembly Occupancies 

500 and Less 

501-1000 

1001-1500 

Over 1500 

4 

12 

16 

16 plus 1 per 500 
additional 
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ri 2 MCAR S 1.15530 Title and rules. The rules contained herein, 2 
MCAR SS 1.15530-1.15538, shall be part of the Minnesota State 
Building Code. 

2 MCAR S 1.15531 Authorization and purpose. 2 MCAR SS 
-h/^! 1.15530-1.15538 are authorized by Minnesota Statutes, section 

4yvvj{) 16.8632 (1978) regarding display of the symbol of accessibility 
J j ' indicating access to buildings, facilities and grounds which are 

accessible to and usable by handicapped persons. 

/ 2 MCAR S 1.15532 Scope. These rules apply to all new and 
/L0 existing buildings, facilities and grounds within the state of 

iy fi Minnesota on which the owner(s) or operator(s) desires to 
/̂ Ko display the symbol of accessibility. The rules establishing 

'D • handicapped accessibility to and within structures shall be 
contained in the code. 

$& 
2 MCAR S 1.15533 Enforcement. These rules shall be enforced 
the same manner as other provisions of the Minnesota State 

<jS~ Building Code. y& 

,V 2 MCAR S 1.15534 Definitions. All terms in these rules shall 
^ have the meaning as defined in this code except for the 

following which shall be defined as indicated: 
V 

4 

A. "Symbol" means the symbol adopted by Rehabilitation 
Internationals Eleventh World Congress, pursuant to Minnesota 
Statutes, section 16.8632, subdivision 2. 

B. "Existing buildings" means any building built prior to 
January 1, 1976. 

2 MCAR S 1.15535 Display of symbol. The owner(s) or operator(s) 
of new or existing buildings, facilities, and/or grounds may 
display the symbol of accessibility after the following criteria 
have been met: 

A. A certificate of occupancy is issued by the building 
official pursuant to the State Building Code 2 MCAR S 1.10111, 
UBC section 306. or, 

B. The owner(s) or operator(s) obtain(s) an affidavit of 
compliance prepared and signed by a Minnesota registered 
architect or engineer, Minnesota certified building official or 
approved inspection agency. The affidavit shall contain the 
statement that the buildings, facilities and/or grounds are in 
compliance with the code and the Minnesota Statutes pertaining 
to handicapped accessibility. The affidavit shall specifically 
address all accessibility features required by the state 
building code on a standard form furnished for that purpose. 
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2 MCAR S 1.15536 Appeals. All appeals regarding compliance with 
^L accessibility standards as required by 2 MCAR S 1.15535 shall be 
9^ brought pursuant to 2 MCAR S 1.10111, UBC section 204. 

^ 2 MCAR S 1.15537 Issuance. After compliance with the rules of 
<&$ t n i s section, 2 MCAR SS 1.15530-1.15538, and upon request of the 
^' owner(s) and operator(s), the building official shall issue the 

symbol. 

A. A municipality which determines to evaluate existfng 
buildings for accessibility under 2 MCAR S 1.15535 B. shall 
adopt a reasonable schedule of fees based on its cost of 
inspection. No charge or fee shall be imposed for the issuance 
of the symbol. 

*' 2 MCAR S 1.15538 Placement of symbol. The symbol when issued 
hZ& s n a H be affixed on the approved building(s), facility(ies), or 
9 grounds in the following manner: 

A. Buildings. The symbol shall be affixed to the door of 
the accessible entrance 36" above the walking surface and within 
12" of the latch, pull, or lever handle. 

B. Facilities. The symbol shall be affixed to an 8" x 12" 
sign blank or board mounted on a post 42" above grade (center 
line of sign) within 60" of said facility. 

C. Grounds. The symbol shall be affixed to an 8" x 12" sign 
blank or board mounted on a post 42" above grade (center line of 
sign) within 60" of a public way. 
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DEPARTMENT O F ADMINISTRATION 

BUILDING CODE DIVISION 

DESIGN AND EVALUATION CRITERIA 
for 

ENERGY CONSERVATION IN NEW BUILDINGS, 
ADDITIONS, REMODELED ELEMENTS OF BUILDINGS 

\ and 
STANDARDS FOR CERTAIN EXISTING PUBLIC BUILDINGS 

§ 1.16001 Authorization. These rules are authorized by Minn. Stat. § 
116H.12, subd. 4 (1974) and Minn. Stat. § 116H.121 (1976) and established 
through the rulemaking procedures set forth in Minn. Stat. §§ 15.0411 to 
15.052 (Supp. 1975) >n order to carry out the provisions of §§ 116H.12, 
subd. 4 and 116H. 121\regarding energy conservation standards for design, 
evaluation and construction of all new buildings and the remodeling or 
reconstruction undertakerkafter the effective date of these rules. Additionally 
these rules are intended asVhe energy conservation standards for the survey 
of certain public buildings, ̂ defined by Statute as "buildings owned by the 
State and the University of Minnesota." These Rules constitute amendments 
to the State Building Code, m the event that these Rules differ with the 
State Building Code, these Rules shall govern in all cases not affecting safety 
and health requirements. Additionally these Rules and the Standard are in­
tended to be used in the requited survey of buildings owned by cities, 
counties and school districts. Compliance with these Rules and the referenced 
standards shall not be mandatory Ijpr existing buildings owned by the city, 
county or school district. 

§ 1.16002 Enforcement. 

A. Building Officials, in the municipality for which they are appointed, 
shall enforce these Rules. 

B. In all other areas of the State these kules shall be enforced by the 
Commissioner of Administration or his designated representatives. The fees 
for such enforcement shall be based on the schedule established in Chapter 
3 of the Uniform Building Code, as adopted SB(5 201 (2MCAR § 1.10201). 

§ 1.16003 Purpose. The purpose of these Rules is td.provide design require­
ments which will improve utilization of energy in new buildings, additions, 
remodeled elements of buildings and certain existing puoJic buildings. 

A. The requirements of these Rules are directed toVard the design or 
modification of building envelopes to provide adequate thermal resistance 
and low air leakage and toward the design or redesign \nd selection of 
mechanical, electrical service, and illumination systems and equipment which 
will enable the effective use of energy in buildings. 
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B. It is intended that these Rules be flexible in order ifiat designers be 
encouraged to use innovative approaches and techniques \£ achieve effective 
conservation of energy. More effective use of energy maybe achieved by the 
use of alternate design solutions, which follow the specific requirements of 
Sections 10 and/or 11 of the Standard referenced inf2 MCAR § 1.16005. 

C. It is intended that these Rules, and the referenced standard, by used in 
the design of new buildings, additions, for remodeled elements of existing 
buildings as well as being applicable to certainyexisting public buildings as 
defined in 2 MCAR § 1.16001. Compliance with the requirements should 
be determinable and be economically justifiable in the preconstruction stage 
by evaluation and analysis of design specifications, drawings and calculations. 

D. These Rules are not intended to ar/fidge any safety or health require­
ments. 

§ 1.16004 Scope. 

A. These Rules and the referenc*ed Standard set forth requirements for the 
design of new buildings as enumerated below, covering their exterior 
envelopes and selection of their HVAC, service water heating, electrical 
distribution and illuminating /systems, and equipment, for effective use of 
energy. / 

1. These Rules and the referenced Standard apply to new buildings, 
additions, remodeled elements as well as certain existing public buildings. 

I 
is less than 1 w/ff' (3 A Btu/h ft^XlO.S w/mz) of floor area for all purposes 
are excluded from the/scope of this standard. 

2. Buildings or portions thereof whose peak design rate of energy usage 
2 ( 3 / Btu/h ft2)(10.8 w/m2) 

3. Certain otner buildings or elements thereof may be exempt when 
design data are not available or not applicable. In these cases, the exemptions 
are specifically noted in the sections of the referenced Standard. 

B. These Rules and the referenced Standard do not cover specific proce­
dures for the operation, maintenance and use of buildings. 

§ 1.16005/Adoption of ASHRAE Standard 90-75 by reference. Sections 
3.0 through 11, attachments and appendices of the 1975 Edition of ASHRAE 
Standard/90-75, hereinafter referred to as Standard 90, as promulgated and 
published by the American Society of Heating, Refrigerating and Air-Condi­
tioning/Engineers, Inc., is incorporated by reference and hereby made part of 
the St/te Building Code and shall be subject to the following alterations and 
amendments. 

Section 3 of Standard 90 is amended to read as follows: 
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\ 

A. Page 9, Definitions. 

'Heated space. Space, within a building, which is provided with a positive heat 
supply to maintain air temperature of 50°F (10°C) or higher. This definition 
is not to be construed to require the insulation of floor assemblies above base-
menrs^or crawl spaced in Type A buildings provided with a positive heat sup­
ply. 

B. VageSD, Definitions. 

Manufactured building. Delete in its entirety. 

Mobile home. Delete in its entirety. 

Commercial parking facility. Shall not include a parking facility which is ap­
purtenant to or a part of a residential building whether the individual dwell­
ing units are rented or owned by the occupants, and which is used primarily 
by the occupants and their guests. 

New building. As used hereafte\shall mean new buildings, additions, remod­
eled elements of buildings, and certain existing public buildings. 

C.Page 12,4.2.1.1. 

In addition to the criteria set forth in tfrjs section, the proposed design shall 
consider energy conservation in determinW the orientation of the building 
on its site; the geometric shape of the building; the building aspect ratio (ratio 
of length to width); the number of stories fona given floor area requirement; 
the thermal mass of the building; the exterior surface color; shading or reflec­
tions from adjacent structures, surrounding surfaces or vegetation; opportuni­
ties for natural ventilation; and wind direction and speed. Calculation pro­
cedures and information contained in Chapters 17-2\of the 1972 ASHRAE 
HANDBOOK OF FUNDAMENTALS1"6 may be used\i guidelines to evalu­
ate the above factors. 

D. Page 12, Exterior Envelope Requirements. 

4.2.7 The design of buildings for energy conservation shall no\ create condi­
tions of accelerated deterioration from moisture condensation, vtapor barriers 
are required to maintain the thermal performance of required building insula­
tion against cold weather water vapor condensation in all Type ^Buildings 
(Perm Rating 1.0 maximum). 

E. Page 18. 

4.3.2.4 Slab-on-Grade Floors. For slab-on-grade floors, the thermal resistance 
of the insulation around the perimeter of the floor shall be as shown in Fig\2. 
The insulation shall extend downward from the top of the slab to the desig 
frost line or downward to the bottom of the slab then horizontally beneatJ 
the slab for an equivalent distance. 
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F.Page 18. 

4.4.2.4 Slab-on-Grade Floors. For slab-on-grade floors, the thermal/resistance 
of insulation around the perimeter of the floor shall be as shown in Fig. 2. 
The insulation shall extend downward from the top of the slab/to the design 
frost line or downward to the bottom of the slab then horizontally beneath 
the slab for an equivalent distance. 

G. Page 20. 

5.2 Scope. This section covers determination of heatingind cooling loads, de­
sign requirements, and control requirements for general comfort applications 
in new buildings. Criteria are established for insulating HVAC systems and for 
duct construction. EXCEPTIONS. Special applications, such as but not lim­
ited to hospitals, laboratories, thermally sensitive equipment, computer 
rooms and areas with open refrigerated display/cases, are exempt from the 
requirements of this section. Where these special applications are described in 
the 1974 ASHRAE Handbook and Product Directory, Applications Volume1, 
the criteria described there shall be used. 

No enclosed structure or portion of an enclosed structure constructed after 
January 1, 1978 and used primarily as a commercial parking facility for three 
or more motor vehicles shall be heatefl. Incidental heating resulting from 
building exhaust air passing through a parking facility shall not be prohibited, 
provided that substantially all useful ^ieat has previously been removed from 
the air. 

H. Page 22, References—add Footnote 17. 

17. "Monthly normals of temperature, precipitation and heating degree 
days 1941-70", U.S. Department of Commerce, National Oceanic and Atmo­
spheric Administration, Environmental Data Service, National Climatic Cen­
ter, Asheville, North Carolina; August, 1973. 

I. Page 22, Exceptions./ 

Special applications, suoh as but not limited to hospitals, laboratories, ther­
mally sensitive equipment, computer rooms and areas with open refrigerated 
display cases, are exempt from the requirements of this section. Where these 
special applications asfe described in the 1974 ASHRAE HANDBOOK & Prod­
uct Directory, Appjlcations Volume', the criteria described therein shall be 
used. 

J. Page 23. 

5.3.2.3 Ventilation. Ventilation air shall conform to ASHRAE Standard 62-
73 "Natural and Mechanical Ventilation."^ Ventilation air quantities identi­
fied in SBC/7705 (2 MCAR § 1.17705) through SBC 7720 (2 MCAR § 
1.17720) shall be used in lieu of those contained in Standard 62-73 whenever 
this will reduce ventilation air quantities. 
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K.Page 23. 

5.3^.5 System Design Heating/Cooling Capacity. The rated capacity of the 
heatihg/cooling system at design conditions shall not be greater than 115% 
for heating, 100% for cooling at design output load calculated in accordance 
with Sea. 5.3, whenever appropriate equipment is available. Equipment de­
signed fonstandby purposes is not included in this capacity limitation require­
ment. The Oooling capacity of heat pumps are exempt from this limitation. 

L. Page 23A 

5.4.3.1 One- and^Two-Family Dwelling Units, Attached or Detached. 

M.Page 25, Exceptions. 

d. The use oPoutdoor air cooling may affect the operation of other 
systems (such as r e t u r n w exhaust air fans or areas with open refrigeration 
display cases) so as to increase the overall energy consumption of the build­
ing. 

N. Page 32. 

7.3.1.1 is deleted in its entirety. 

O.Page 33. 

7.3.1.2 is deleted in its entirety. 

P. Page 33. 

7.3.2 Combination Service Water Heating^Space Heating Boilers. Service 
water heating equipment shall not be dependent on year-round operation of 
space heating boilers; that is, boilers that hav^ as another function winter 
space heating. 

Q. Page 34. 

7.8 Swimming Pools. 

7.8.1 Heated swimming pools shall be equipped with controls to limit heating 
water temperatures to no more than 84°F (28.9°C). 

R. Page 34. 

8.6 Electric Energy Determination. In any multi-tenant residential building, 
provisions shall be made to separately determine the energy\consumed by 
each tenant. 

Electrical service to individual dwelling units in buildings containing two or 
more units shall be separately metered, with individual metering readily ac­
cessible to the individual occupants. 
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EXCEPTION: Buildings intended for occupancy primarily by peisons who 
are 62 years of age or older or handicapped, or which contain a inajority of 
units not equipped with complete kitchen facilities, shall be exepipt from the 
provisions of this section. 

S. Page 38. 

ATTACHMENT A TO SECTION 9 (9.3.4.1) 

T. Page 4 1 . 

ATTACHMENT B TO SECTION 9 (9.3.5) 

U. Page 46. 

ATTACHMENT C TO SECTION 9 

V.Page 51 . 

Appendix I 

W.Page 52. 

Appendix II 

X.Page 53. 

Sheet Metal and Air Conditioning ̂ Contractors 
National Association, Inc. (SMACNA) 

8224 Old Courthouse Road 
Vienna, VA 22108 

Y. Page 53. 

Appendix III is deleted in its entirety. 

§ 1.16006 Required procedure for exemption. 

A. Any person Peeking exemption from the requirements of these Rules 
and the references! Standard shall submit a request, supported by evaluation 
and documentation, to the Building Official of the municipality where the 
building permit/s required. 

B. In those'areas of the State where the State Building Code does not ap­
ply, such request for exemption shall be submitted to the State Building In­
spector, supported by same documentation as required by 2 MCAR § § 
1.16006 A/ 
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DEPARTMENT OF ADMINISTRATION 

BUILDING CODE DIVISION 

Standards of Performance for Solar Energy Systems 
and Subsystems Applied to Energy Needs of Buildings 

§ 1.16101 Purpose. 

A. These Rules are authorized by Minn. Stat. § § 116H.127 and 16.85 
(1976) and established through the rule making procedures set forth at Minn. 
Stat. § 15.041 l . e t s e q . 

B. These Rules shall apply to solar energy systems which are used to sat­
isfy space heating and/or space cooling and/or domestic or service hot water 
demands of buildings, and shall be used for all solar energy systems and sub­
systems as those terms are defined at 2 MCAR § 1.16105 herein. These Rules 
are to be used in conjunction with existing Building Codes and Standards and 
do not replace existing Building Codes. 

C. The purpose of these Rules is twofold: first, to establish standards for 
the evaluation of the performance, durability, reliability and maintainability 
of solar energy systems and subsystems; and second, to require disclosure by 
the seller to each potential buyer of the extent to which the seller's solar 
energy system or subsystem meets or exceeds the Standards set forth at 2 
MCAR § § 1.16106 and 1.16107 herein. 

D. The Standards set forth herein are in reasonable conformance with 
Interim Performance Criteria for Commercial Solar Heating/Cooling Systems 
and Facilities (NASA), Interim Performance Criteria for Solar Heating and 
Combined Heating/Cooling Systems and Dwellings (NBS), and Intermediate 
Minimum Property Standards for Solar Heating and Domestic Hot Water Sys­
tems (HUD). 

E. The Standards set forth herein are intended to serve as a model for 
evaluating solar energy system or subsystem performance. These Rules re­
quire that the seller determine and disclose the extent to which its system or 
subsystem meets or exceeds these Standards. These Rules do. not require the 
seller to comply with the Standards. 

§ 1.16102 Enforcement. 

A. The building official in each municipality shall enforce the Rules set 
forth in 2 MCAR § 1.16103 herein. The building official shall not issue any 
permits required for installation of the electrical, mechanical or structural 
aspects of the solar energy system or subsystem until the seller has furnished 
the building official a copy of the completed Disclosure Statement Form re­
quired by these Rules. However, the building official shall not be required to 
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determine the accuracy of the seller's disclosures or to otherwise determine 
the extent to which the seller's solar energy system or subsystem meets or 
exceeds the Standards set forth in 2 MCAR § § 1.16106 and 1.16107 herein. 

B. Any person who violates the provisions of these Rules or knowingly 
submits false information in the required Disclosure Statement Form shall be 
guilty of a misdemeanor and may be subject to a civil penalty of not more 
than $10,000 for each violation. See Minn. Stat. § 116H.15 (1976). 

§ 1.16103 Rules. 

A. Every seller of a solar energy system or subsystem shall inform every 
bonafide prospective buyer of the extent to which the seller's system or sub­
system meets or exceeds the Standards set forth at 2 MCAR § § 1.16106 and 
1.16107 herein. 

B. The information required by 2 MCAR § 1.16103 A. above shall be pro­
vided on the Disclosure Statement Form set forth at 2 MCAR § § 1.16104 A. 
and 1.16104 B. 

C. A copy of the operation and maintenance manual described at 2 MCAR 
§ 1.6106.6 herein shall be available for review by a bonafide prospective 
buyer, and shall be provided to each buyer upon sale of the solar energy sys­
tem or subsystem. 

D. The seller of a solar energy system or subsystem shall complete the Dis­
closure Statement Form, including 2 MCAR § 1.16104 C. and shall submit 
copies to the buyer at the time of sale and to the municipal building official 
prior to installation. 

E. Where the solar energy system or subsystem includes flat plate collec­
tors, or any other collectors whose thermal performance is capable of being 
rated in accordance with ASHRAE Standard 93-77 "Methods of Testing to 
Determine the Thermal Performance of Solar Collectors", such collectors 
shall be tested in accordance with the methods set forth at ASHRAE Stan­
dard 93-77. No other tests are required by these Rules; however, the seller 
shall fully disclose on the Disclosure Statement Form the bases for its deter­
minations as required on the Disclosure Statement Form, and where the 
determinations are not substantiated by testing, the seller shall so indicate. 

§ 1.16104 Disclosure statement. 

A. Compliance. The purpose of this Statement is to disclose to the buyer 
the extent to which this system meets the standards for solar systems set 
forth in the State Building Code. 

1. This system/subsystem/component meets or exceeds the standards 
set forth at State Building Code 2 MCAR § § 1.16106 and 1.16107 except as 
noted in 3 below. 
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2. The seller's determination that these standards have or have not been 
met are based on the following tests, computations, and documentation, 
which are available for review by the buyer: 

SBC TESTS, COMPUTATIONS, 
SECTION AND DOCUMENTATION 

3. This system (subsystem/component) does not meet or exceed the 
standards set forth at State Building Code 2 MCAR § § 1.16106 and 1.16107 
in the following respects: 

4. The seller may explain below any reasons for the system (subsystem 
or component) not meeting the standards set forth at State Building Code 
2 MCAR § § 1.16106 and 1.16107 and may indicate the extent to which the 
system does meet the standard. 

B. Design life. The manufacturer of solar energy systems shall outline here­
in the design life of systems and subsystems under anticipated design condi­
tions. This is not a warranty or a guarantee of this life. 

1. Design life of solar energy system, with normal 
maintenance as described by manufacturer 

2. Design life of subsystems and components, with 
normal maintenance as described by manufacturer 

Collector subsystem 
Transport subsystem 
Storage subsystem 
Control subsystem „ 

C. Solar energy system performance. 
Sizing. Sizing of the previously identified solar energy system is outlined be­
low. All load calculations are performed in accordance with Appendix A and/ 
or B. 

Calculated facility heating consumption • 
Calculated service hot water consumption 
Calculated facility cooling consumption 
Other calculated facility energy consumption 
as may be offset by solar energy system. 
TOTAL CALCULATED FACILITY CONSUMPTION 

Solar Contribution. Solar contribution, as calculated in accordance with Ap­
pendix B, shall be provided as follows: (Calculations which have been sub­
stantiated by field testing of solar system/subsystems and components are an 
acceptable submission in lieu of Appendix B Calculation Procedures.) 

Calculated solar contribution to space heating consumption % 
Calculated solar contribution to service hot water consumption % 
Calculated solar contribution to facility cooling consumption % 
Calculated solar contribution to other consumption % 
CALCULATED SOLAR CONTRIBUTION TO 
TOTAL CONSUMPTION % 
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§ 1.1610S Definitions. 

Abbreviations. DHW 
H 
HC 
UV 

Domestic Hot Water 
Heating 
Heating/Cooling 
Ultra violet 

Absorptance. The ration of the amount of radiation absorbed by a surface to 
the amount of radiation incident upon it. 

Absorptivity. The capacity of a material to absorb radiant energy. 

Active solar system (Flat plate or concentrating collector based). A system 
characterized by the use of powered mechanical equipment to move the heat 
transfer fluid (liquid or gas) through a collector and from a collector to load 
or storage. 

Auxiliary energy subsystem. Equipment utilizing conventional energy sources 
both to supplement the output provided by the solar energy system and to 
provide full energy backup during periods when the solar H or DHW systems 
are inoperable. 

Cathodic protection. Corrosion protection against electrolytic reactions. 

Chemical compatibility. The ability of materials and components in contact 
with each other to resist mutual chemical degradation, such as the chemical 
degradation caused by electrolytic action or plasticizer migration. 

Collector efficiency (instantaneous). The ratio of the amount of energy re­
moved by the transfer fluid per unit of aperture (entrance window area) over 
a 15 minute period to the total incident solar radiation onto the same collec­
tor area for the same 15 minute period (as defined by NBSIR 74-635). 

Collector subsystem. The assembly for absorbing solar radiation, converting 
it into thermal energy, and transferring the thermal energy to a heat transfer 
fluid. 

Combined system (combined collectors and storage devices). A combined 
component system characterized by a system with integral construction and 
operation of the components such that the solar radiation collection and stor­
age phenomena cannot be measured separately in terms of flow rate and 
temperature changes. 

Control subsystem. An assembly of devices and its electrical, pneumatic or 
hydraulic auxiliaries used to regulate the processes of collecting, transporting, 
storing and utilizing energy. 

Design life. The period of time during which a solar energy system or com­
ponent is expected to perform without major maintenance or replacement. 
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Dielectric fitting. An insulating or nonconducting fitting used to isolate elec-
trochemically dissimilar materials. 

Emittance. The ratio of the radiant energy emitted by a body to the radiant 
energy emitted by a black body at the same temperature. 

Facility. Means a building or structure including appliances, heating or cool­
ing equipment, industrial or manufacturing processes to be served by the solar 
energy system. 

Flow condition. The condition existing in the solar energy system when the 
heat transfer fluid is flowing through the collector under normal operating 
conditions. 

Fluid requiring special handling. Fluid which is a "highly toxic substance" or 
a "toxic substance" as defined by paragraphs 191.1(e) and (f) of the Federal 
Hazardous Substances Labeling Act, Regulations, Part 191, Chapter I, Title 
21(A); or fluid having a degree of flammability such that it is a "flammable 
substance" or an "extremely flammable substance" as defined by application 
of the Tagliabue Open-Cup Flash Point Test (stated in the Hazardous Sub­
stances Act, Public Law 86-613, July 12, 1960). 

Heat generated cooling. The use of thermal energy to operate an absorption 
refrigerating unit. 

Heating degree days. The number of degrees that the daily mean temperature 
is below 18.3°C. (65°F.). 

Maximum "flow" temperature. The maximum temperature obtained in a 
component when the heat transfer fluid is flowing through the system. 

Maximum "no-flow" temperature. The maximum temperature obtained in a 
component when the heat transfer fluid is not flowing through the system. 

Maximum service temperature. The maximum temperature to which a com­
ponent will be exposed in actual service, either with or without the flow of 
heat transfer fluid. 

Operating energy. The conventional energy required to operate the H, HC and 
HW systems, excluding any auxiliary energy which supplements the solar 
energy collected by the systems (e.g., the electrical energy required to operate 
the energy transport and control subsystems). 

Outgassing. The emission of gases by component materials usually during ex­
posure to elevated temperature or reduced pressure. 

Passive solar system (Integral collector, storage and building). A passive sys­
tem characterized by collector and storage components which are an integral 
part of the building. Auxiliary energy may be used for control purposes but 
heating is achieved by natural heat transfer phenomena. Roof ponds, modi-
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fied walls, roof sections with skylights, or similar applications where solar 
energy is used to supply a measurable fraction of the building heating require­
ments are examples of passive systems. 

Solar energy system. An assembly of subsystems and components which is 
designed to convert solar energy into thermal energy. 

Transmittance. The ratio of the radiant flux transmitted through and emerg­
ing from a body to the total flux incident on it. 

§ 1.16106 Standards for evaluation of solar energy systems. 

A. Scope. This section contains design criteria for evaluation of perform­
ance and quality of solar systems. 

B. Solar system performance. The solar system shall be capable of collect­
ing and converting solar energy into thermal energy. The thermal energy shall 
be used to meet the total energy needs for space heating, cooling and water 
heating alone or in combination with storage and auxiliary energy, as re­
quired. The solar system shall supply more energy to the demand of the 
facility for which it is installed than is required for the solar systems. 

1. Solar energy system sizing. The solar system combination shall be 
based upon monthly average heat loads determined by a degree-day method 
using average monthly design temperature and conditions as the maximum 
analytical time interval. Building heat loss shall be determined by historical 
energy use data or calculation. Calculation of building heat loss for use in 
sizing solar energy systems shall be performed for the full heating and/or 
cooling season using the method described in Appendix B. 

2. Solar energy system contribution. The average yearly contribution 
of solar energy to the operation of the solar systems shall be specified in the 
Disclosure Statement and shall result in a reduction in the annual consump­
tion of conventional energy. The solar energy contribution shall be deter­
mined as a percentage of the average annual space conditioning and water 
heating energy requirements less solar system operating energy demand. Ana­
lytical simulations or correlations based upon simulations combining the 
building heating and cooling loads, solar system performance and climatic 
conditions shall be utilized to predict the average monthly and annual energy 
contribution to be provided by solar energy, auxiliary energy and electrical 
operating energy as illustrated in Appendix B. (Calculations which have been 
substantiated by field testing of solar system/subsystems and components are 
an acceptable submission in lieu of Appendix B Calculation Procedures.) 

C. Durability and reliability. 

1. Structural. The structural design of the solar system including con­
nections and supporting structural elements shall be based on loads antici­
pated during the design life of the systems. 
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a. Service loads. The following additional loads shall be used in the 
structural design of conventional and non-conventional elements and connec­
tions of H, HC and DHW systems: 

(1) Constraint loads caused by the environment, normal func­
tioning of the system and time-dependent changes within the materials of the 
system shall be taken as the most sever likely to be encountered during the 
design life. 

(2) Ice loads (I) shall be taken as those produced by the accumu­
lation of ice on surfaces exposed to the natural environment. The thickness of 
ice shall be taken as a radial thickness of Vi inch. 

(3) Hail loads. System components and supporting structural 
elements that will be exposed to the natural environment in service shall be 
designed to resist, without excessive damage or major impairment of the func­
tioning of the system, the perpendicular impact of falling hail having a par­
ticle diameter of % inch. "Excessive damage or major impairment" shall not 
include punching or local cracking of nonstructural elements such as glass 
cover plates of collector panels under hail impact, but shall include damage 
which creates a major curtailment in the functioning of the system, pre­
mature failure or hazards created by excessive shattering of glazed elements. 

2. Mechanical stresses. Mechanical stresses that arise within the system 
shall not cause damage or malfunction of the system or its components. 

a. Vibration stress levels. Vibrations in collectors, piping, ducts, in­
strumentation lines, and control devices shall be controlled to reduce stress 
levels below those that could cause fatigue and subsequent component dam­
age. 

b. Components involving moving parts. Components that involve 
moving parts shall be capable of performing their intended function without 
excessive wear or deterioration for their design lives with normal mainte­
nance. 

c. Wear and fatigue. Check valves, pressure regulators, pumps, elec­
trical switches, and similar components shall be capable of operating under 
in-use conditions for their design lifespans without exhibiting wear or fatigue 
to a degree that would effect the performance as declared in Disclosure State­
ment form. 

d. Flexible joints. All systems employing heat transfer fluids shall be 
designed to accommodate flexing of subsystems and components. 

3. Temperature and pressure resistance. Components shall be capable 
of performing their functions for their design lives when exposed to the tem­
peratures and pressures that may develop in the system under both flow and 
no-flow conditions. 
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a. Thermal cycling stresses. The solar energy system shall be capable 
of withstanding the stresses induced by thermal cycling for their respective 
design lives. 

b. Thermal changes. The solar energy system shall be designed to 
allow for the thermal contraction and expansion that may occur over the 
service temperature range. 

c. Thermal degradation. Solar energy systems shall not thermally 
degrade to the extent that their function will be reduced to a degree that will 
effect the performance as declared in Appendix A. 

d. Relief valves and vents. As required for protection of a particular 
system design, combination temperature and pressure relief valves, vacuum 
relief valves, separate pressure relief valves, pressure reducing valves, and/or 
atmospheric vents shall be provided. 

4. Materials compatibility. All materials which are joined to or in con­
tact with other materials shall have sufficient chemical compatibility with 
those materials to prevent deterioration that may impair their functions to a 
degree that would effect the performance as declared in Disclosure Statement 
form. Allowances shall be made for differences in the expansion of jointed 
materials. 

a. Corrosion of dissimilar materials. Non-isolated dissimilar materials 
with or without corrosion resistant finishes, where used either in contact with 
a transfer fluid, or without such contact, shall not be corroded to the extent 
that their function is or may be impaired under in-use conditions during their 
intended design lives. Dissimilar materials joined to form the transport sys­
tem shall be electrically isolated from each other unless documentation is 
provided to demonstrate that the joints are sufficiently compatible to prevent 
corrosive wear and deterioration to the extent that their function would be 
impaired to a degree that would effect the performance as declared in Dis­
closure Statement form. 

b. Corrosion by leachable substances. Chemical substances that can 
be leached by moisture from any of the materials within the system shall not 
cause corrosive deterioration of any other components that may impair the 
ability of these components to perform their intended function as declared in 
Disclosure Statement form. 

c. Effects of decomposition products. Chemical decomposition 
products that are expelled from components under in-use conditions shall not 
cause the degradation of other components within the system to the extent 
that it would impair their ability to perform their intended functions to a 
degree that would effect the performance as declared in Disclosure State­
ment. 

5. Erosion/Corrosion. The solar system and components shall not be 
adversely affected by erosive wear (such as by the flow of a liquid transfer 
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medium) to an extent that will impair their functions during their intended 
design lives. 

6. Heat or humidity transfer effects. Heat or humidity transfer from 
the collector, thermal storage, piping or other components of the solar sys­
tem or subsystem shall not interfere with the efficient operation of the solar 
system or cause loss of control of temperature, humidity or other controlled 
conditions. 

7. Effects of external environment. The solar systems for heating (H) 
and combined heating and cooling (HC) and the hot water (HW) system/sub­
system and their components shall not be affected by external environmental 
factors to an extent that will impair their performance as declared in Dis­
closure Statement form. 

a. Solar degradation. Components or materials that are exposed to 
sunlight shall not undergo changes in their properties during their design lives 
that would impair the function of the system to a degree that would effect 
the performance as declared in Disclosure Statement form. When components 
or materials are exposed to UV radiation in combination with an intermittent 
water spray at their maximum "no-flow" temperature, there shall be no 
excessive deterioration such as cracking, crazing, embrittlement, etching, loss 
of adhesion, changes in permeability, loss in flexural strength or any other 
changes that may affect the performance of the components in the system. 

b. Soil corrosion. Materials that are intended to be buried in soils 
shall not be degraded under in-use conditions to an extent that may impair 
their functions during their intended design lives. 

c. Airborne pollutants. Materials exposed under in-use conditions to 
airborne pollutants such as ozone, salt spray, sulfur dioxide, oxides of nitro­
gen and/or hydrogen chloride shall not be affected by those pollutants to an 
extent that may impair their functions during their intended design lives. 

d. Growth of fungi. Components and materials used in the solar sys­
tems shall not promote the growth of fungi, mold or mildew. 

D. Maintainability. 

1. Accessibility for maintenance and servicing. The solar system shall 
be designed, constructed, and installed to provide adequate access for general 
maintenance and convenient servicing. 

2. Service personnel. The solar systems shall be capable of being serv­
iced by a trained service technician using a maintenance manual. 

3. Replacement parts. Parts, components, and equipment required for 
service, repair or replacement shall be commercially available or available 
from the system or subsystem manufacturer or supplier. 
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4. Draining and filling of liquids. To facilitate system or subsystem 
maintenance and repair, subsystems employing liquids shall be capable of be­
ing filled and drained. 

5. Flushing of liquid subsystems. Suitable connections shall be pro­
vided for the flushing (cleaning) of liquid energy systems and subsystems. 

6. Installation, operation and maintenance manual. A manual shall be 
provided to the purchaser for the operation and maintenance of the solar 
energy system/sub system. An installation manual shall be provided to the 
trained service technician for installation and repair of the solar energy sys­
tem/subsystem. 

a. Installation instructions. The manual shall include physical, func­
tional and procedural instructions describing how the components of the 
solar energy system are to be installed. These instructions shall include de­
scriptions of both interconnections among the system components and their 
connections with the facility and site. 

b. Maintenance and operation instructions. The manual shall com­
pletely describe the H, HC and DHW systems, their breakdown into subsys­
tems, their relationship to external systems and elements, their performance 
characteristics, and their required parts and procedures for meeting specified 
capabilities. The manual shall list all parts of the system, by subsystem, de­
scribing as necessary for clear understanding of operation, maintenance, 
repair and replacement such characteristics as shapes, dimensions, materials, 
weights, functions and performance characteristics. The manual shall include 
a tabulation of those specific performance requirements which are dependent 
upon specific maintenance procedures. The maintenance procedures, includ­
ing ordinary, preventive and minor repairs, shall be cross-referenced for all 
subsystems and organized into a maintenance cycle. The manual shall fully 
describe operation procedures for all parts of the system including those re­
quired for implementation of specified planned changes in mode of opera­
tion. The manual shall include instructions for the inspection, treatment, and 
disposal of transfer fluids used in the system. 

c. Maintenance plan. The maintenance manual shall include a com­
prehensive plan for maintaining the specified performance of the solar system 
for its design life. The plan shall include all the necessary ordinary mainte­
nance, preventive maintenance and minor repair work, and projections for 
equipment replacement. 

d. Manual adjustment. If manual control adjustments are required 
during normal operation of the system/subsystem, the operating instructions 
shall enumerate the time period over which these adjustments must be made 
and the environmental conditions requiring such adjustments. 

§ 1.16107 Standards for evaluation of solar subsystems. 

A. Scope. This section contains design criteria for evaluation of perform-
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ance and quality of solar subsystems. Solar subsystems shall include but not 
be limited to the following: 

1. Collector subsystems. 

2. Energy transport subsystems. 

3. Storage subsystems. 

4. Control subsystems. 

B. Collector subsystems. 

1. Transmission losses due to outgassing. Outgassing of volatiles that 
will reduce collector performance below specified design values shall not 
occur when the collector is exposed to the temperature and pressure that will 
occur in actual service. 

2. Condensation. Condensation formed on the underside of the cover 
plate(s) shall not reduce its transmittance during its design life to a degree 
that would effect the performance as declared in Disclosure Statement form. 

3. Dirt retention. The cover plate(s) under normal weather conditions 
shall not, with normal maintenance, collect or retain dirt to an extent that 
would reduce its ability to transmit sunlight to a degree that would effect the 
performance as declared in the Disclosure Statement form. 

4. Damage by hail. Refer to 2 MCAR § 1.16106 C.l .a.(3). 

C. Transport and storage subsystems. 

1. Entrapped air. When liquid heat transfer fluids are used, the system 
shall provide suitable means for air removal. 

2. Protection against blockage of fluid flow. The entire heat transport 
system shall be protected to prevent contamination by foreign substances 
that may impair the flow and quality of the heat transfer fluid to a degree 
that would effect the performance as declared in Disclosure Statement form. 
Dust and fan systems shall be protected against accumulations of deposits of 
dust, dirt or fungi that reduce flow and efficiency. 

3. Automatic pressure and temperature relief valves for flammable or 
combustible fluids. The fluid transfer systems shall include a pressure relief 
valve. The valve and its discharge system shall not permit fluid discharge into 
occupied space. A holding tank shall be included in the system for collection 
of discharge expected from the relief valve. The pressure relief valve shall be 
designed based on maximum temperature ciiteria for abnormal operating con­
ditions. ( AP must be limited to comply with temperature criteria.) It shall 
prevent further increase in temperature and provide discharge in the same 
manner as the pressure relief valve. Maximum fluid temperature at which tem­
perature relief valve shall operate: 
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a. 37.8°C. (100°F.) below firepoint of fluid. 

4. Detection of highly toxic and flammable fluids. If heat transfer 
fluids that are highly toxic and/or flammable are used, means shall be pro­
vided for the detection of leaks and the warning of occupants when leaks 
occur. 

5. System drainage. System designs incorporating automatic drainage 
of heat transfer fluid or storage to prevent freezing of the fluid in solar col­
lectors shall not be constructed of materials which corrode in the presence of 
air or shall be suitably protected against such corrosion. Liquid systems, sys­
tem components, piping or storage tanks shall be designed for complete isola­
tion and drainage for maintenance purposes. 

6. Heat transfer fluids. The heat transfer fluid shall not cause deleteri­
ous effects to those parts of the solar energy system with which it comes into 
contact. Except when such changes are allowed by the design of the system, 
the heat transfer fluid shall not freeze, give rise to excessive precipitation, 
otherwise lose its homogeneity, boil, change pH or undergo large changes in 
viscosity when exposed to its intended service temperature and pressure 
range. 

7. Contamination. Thermal transfer system and storage materials, in­
cluding any interior protective coatings and the heat storage medium used, 
shall not contaminate potable water nor ventilation air. 

D. Control subsystems. The control subsystem shall provide for the safe 
and efficient operation of the solar systems/subsystems. 

1. The solar energy system controls shall prevent major damage to sys­
tem components in the event of power failure or other system malfunction. 

2. Identification and location of controls. Main shutoff valves and 
switches shall be conspicuously marked and placed in readily accessible loca­
tions. 

3. Bypass. The control subsystem shall include such provision for 
manual bypass, adjustment, or over-ride of automatic controls as is required 
to facilitate installation, startup, shutdown and maintenance. 
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APPENDIX A 
Reference Standards and Test Methodology 

The following standards have been exerpted from the documents refer­
enced below. Use of these standards and tests is mandatory for evaluation of 
systems, subsystems, and components. 

ASTM American Society for Testing and Materials, 1916 Race St., 
Philadelphia, Penn. 19103 

HUD NBSIR 76-1059 Intermediate Minimum Property Standards 
for Solar Heating and Domestic Hot Water Systems April, 
1976, 4 1 5 - 7 t h Street S.W., Washington, D.C. 20410 

NASA 98M 10001 Interim Performance Criteria for Commercial 
Solar Heating and Combined Heating/Cooling Systems and 
Facilities February 28, 1975 National Aeronautics & Space 
Admin., Solar Heating & Cooling Office, Marshall Space Fit. 
Cntr., Huntsville, Alabama 35812 

NBS Interim Performance Criteria for Solar Heating and Com­
bined Heating/Cooling Systems and Dwellings January 1, 
1975, U.S. Dept. of Commerce, Washington, D.C. 20234 

ASHRAE 93-77 "Methods of Testing to Determine the Thermal Per­
formance of Solar Collectors", ASHRAE Circulation Sales 
Dept., 345 E. 47th Street, New York, NY 10017 

SOLAR SYSTEM-Durability/Reliability 

A. Materials compatibility. 

1. Effects of decomposition products—NASA Chapter 5, Section 15 

2. Material compatibility test—NASA Chapter 5, Section 13 

3. Absorbtive coatings, compatibility with heat transfer medium— 
ASTM D-l308-57, 1973 

4. Transport subsystem, materials used for transporting fluids—HUD 
Appendix Table B-2 
Materials/transfer fluid compatibility-ASTM D 2570-73 
NBS Appendix Section 12 

/\ 
5. Gaskets and sealants 

ChemicaJ and physical compatibility-ASTM F82-67, 1973 
Deterioration of gaskets and sealants—NASA Chapter 5, Section 10 

B. Effects of external environment. 
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1. Growth of fungi, mold or mildew 
Section 10, UL 181-74 
Method 508 MIL-STD-810 

2. Solar degradation—NASA Chapter 5, Sections 0 1 , 0 2 , 0 3 

3. Soil corrosion—NASA Chapter 5, Section 04 

4. Airborne pollutants—NASA Chapter 5, Section 5 

5. Collector subsystem 
Cover plate, UV stability-ASTM E-124-7 1 
Absorber plate, UV stability-ASTM D822-60, 1973 
(modification of above) HUD 5 15 2.4.3 
Moisture stability-ASTM D2247-68, 1973 

6. Organic coupling hoses 
UV stability-ASTM D750-68, 1974 
Compatibility with heat transfer fluid-ASTM F82-67, 1973 
Ozone degradation-ASTM D1149-64, 1970 

C. Temperature and pressure resistance. 

1. Thermal cycling stresses—NBS Appendix, Section 08 

2. Thermal degradation test—NASA Chapter 5, Appendix, Section 06 

3. Leakage—NBS Appendix, Section 09 --

4. Absorptive coatings, thermal stability 
ASTM D660^4, 1970; D661-44, 1975; D714-56, 1974; VII741, 
1975 

5. Gaskets and sealing pressurized systems test—ASTM Dl 08 1-60, 1974 

COLLECTOR SUBSYSTEMS 

A. Collector performance. Collector thermal performance test—NBSIR 74-
635. 

B. Durability and reliability of collector subsystems. Outgassing, transmis­
sion losses due to—NASA Chapter 5, Section 1 1. 

C. Durability/reliability of transport subsystems. Deterioration of heat 
transfer fluids—NBS Appendix, Section 07. 
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APPENDIX B 
Calculation Procedures—Solar Systems 

NOMENCLATURE 

A c Collector aperture area (ft2) (M2) 

(rhCp) Min fluid capacitance [Btu/h°F)] (Watts/°C) 

c p Fluid capacitance [ Btu/(lb°F)] (Joules/Kg - °C) 

D J, D2 Dimensionless parameters 

A t j x Temperature difference for building design temperature condi­
tions (°F) 

A t Total number of hours in a particular month (h) 

€ c Effectiveness of the collector-storage heat exchanger 

e L Effectiveness of the load heat exchanger 

6 Collector tilt (°) 

E Solar energy supplied for a particular month (Btu/month) (Joule/ 

month) 

E t o t a j Solar energy supplied for an entire year (Btu/year) (Joules/year) 

f Monthly fraction of total heating load supplied by solar energy 

^annual Yearly fraction of the total heating load supplied by solar energy 

F R Collector heat removal factor 

F R ' Combined form of the collector heat exchanger effectiveness and 

the collector heat removal factor ( F R ) 

7 Solar collector azimuth angle (for due south = 180°) 

I^j Monthly average of the daily radiation incident on a horizontal 
surface [Btu/(day - ft2)] (Joule/Day - M2) 

I j Monthly average of the daily radiation incident on a tilted surface 
[Btu/(day - ft2)] (Joule/Day - M2) 

K t Ratio of the monthly averages of the daily radiation on a horizon­
tal surface to the extraterrestrial radiation on a horizontal surface 

Kj Correction factor to correct f for various storage capacities other 
than 15 Btu/(°F - ft2) (306,620 Joule/°C - M2) 
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K2 Correction factor to correct for L(mcp)min/UA other than 2 

L Total heating and hot water load for a particular month (Btu/ 
month) (Joules/month) 

LTotal Total heating and hot water load for an entire year (Btu/year) 
(Joules/year) 

m Mass of domestic hot water used for a particular month (lb) (kg) 

m Flow rate of the working fluid either air or liquid (lb/hr) (kg/hr) 

M Mass of thermal storage (lb) (kg) 

N Number of days in a particular month 

<p Latitude 

Qs Space heating load for a particular month (Btu/month) (Joules/ 
month) 

Qw Domestic hot water heating load for a particular month (Btu/ 
month) (Joules/month) 

q^ Building design rate of sensible heat loss (Btu/h) (Watts) 

R Ratio of the monthly average daily radiation on a tilted surface to 
that on a horizontal surface 

S Monthly incident solar radiation on a tilted surface Btu/(month -

ft2) (Joules/month - M2) 

ta Average ambient air temperature for the particular month 

ts Temperature of domestic hot water supply (°F) (°C) 

tm Temperature of water main supply (°F) (°C) 

t r e f Reference temperature, 212°F (100°C) 

Atime Total number of hours in each month 

7 a Average transmissivity-absorptivity product for design purposes 

(ya )n Transmissivity-absorptivity product at normal incidence 

UL Collector heat loss factor Btu/hr - °F - ft2) (Watt/°C - M2) 

UA Building heat loss factor Btu/(h - °F) (Watt/°C) 

fn Monthly fraction of heating load supplied by solar energy 
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fc Monthly fraction of cooling load supplied by solar energy 

fQ Monthly fraction of other load supplied by solar energy 

P.F. Proportionality factor used to refine heat load calculations based 
on the 65° degree-day method. 
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APPENDIX B 
Calculation Procedures'—Solar Systems 

A. Performance measurements for a solar system shall be made using the 
following outline: 

1. Calculate the monthly energy load (heating, cooling). 

2. Calculate the monthly incident solar radiation on the collector array. 

3. Determine the component parameters, i.e., subsystem efficiencies, 
capacities, required operating energies, etc. 

4. Calculate the monthly fraction of load supplied by solar system. 

5. With the monthly loads and monthly fractions supplied by solar, 
calculate the annual fraction of load supplied by solar energy less solar system 
operating energy. 

B. Specifically, performance measurements for different solar systems 
shall be made as follows: 

1. Combined collector and storage devices. The system thermal per­
formance is determined by the short term (1 to 3 days) collection and storage 
of thermal energy obtained from solar radiation and the amount of useful 
energy delivered to the load from storage for part and full load conditions. 
Experimental performance data, in terms of heat collected and stored or de­
livered to load, shall be provided for the design conditions including solar 
power density, heat transfer fluid temperature, ambient temperature, wind, 
solar radiation incident angle, and flow rates. The daily and average test 
period electrical operating requirements shall be reported with system per­
formance. 

2. Passive (integral) solar systems. The thermal performance of an inte­
gral solar system shall be obtained from a detailed simulation analysis of the 
climate, building thermal properties and occupancy thermal influence. 

3. Active solar systems. Where applicable, collector based solar systems 
shall use the calculation procedures outlined in paragraph C. below. When dif­
ferent procedures are used due to an incompatibility between the system (or 
subsystem) under study and the outlined procedures, the elected calculation 
procedure shall be representative of realistic demand, solar radiation, com­
ponent capacities, efficiencies, required operating energies, etc. 

C. Determining monthly load. The monthly load is comprised of heating, 
cooling, and other service loads that might be offset by the solar system. 

1. Klein, S. A., Beckman, W. A., and J. A. Duffie, "Design Procedure for 
Solar Heating Systems," presented at the 1975 International Solar Energy 
Congress, UCLA, Los Angeles, California, July, 1975. 
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1. Total heating load. The total heating load is determined on a month­
ly basis for both space and hot water heating. The space and hot water heat­
ing loads are calculated separately and for combined systems, the monthly 
individual loads are added to get a monthly total load. 

a. Hot water load. Determine the required volume of domestic hot 
water (gal) required on a monthly basis. Then, knowing the volume, calculate 
the mass (m) using a value of 8.33 lb/gal (119.8 kg/M^). Determine the water 
main temperature ( t m ) or assume t m = 55°F. (12.8°C). Calculate the month­
ly domestic hot water heating load using the following equation: 

Qw = 
(lb or kg) 

DHW consumed 
(Month) 

Specific 
Heat of Joule 

Water (kg-°C) 

_ __ Temp. 
T e m P- - Water 
* u p p l y Main. 

For situations where the domestic hot water requirements cannot be reason­
ably estimated, a load of 1.6 x 10° Btu/month may be assumed for a typical 
residence. This is equivalent to approximately 90 gallons of hot water use per 
day. 

b. Space heating load. The space heating load for each month shall 
be calculated using the degree-day method. A P.F. value of 0.75 shall be used 
unless practical experience in the locality dictates the use of a different value. 

(1) To calculate space heating load. Building heat loss shall be 
calculated according to methods described in the ASHRAE Handbook of 
Fundamentals or other recognized means. The loss calculations shall include: 

Heat loss by transmission: 

Qst U A (t; -1 0 ) 

Heat loss by infiltration - use (a) or (b): 

(a) Air change method 

(b) Crack method 

In either case, Q s i = .018 V (tj - tQ) 

(2) Obtain the monthly total degree days from the ASHRAE 
Systems Handbook for the particular location for each month. 

(3) Add infiltration and transmission losses to obtain design total 
instantaneous loss. Q s = Q s t + Qsj 

(4) Obtain BTU's per degree day for month. 

P.F. x Q s x 24 = Btu/DD 
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Qs = Heat flow rate, BTU/Hr. 

U = Heat transfer coefficient, BTU/(hr) (ft2) (F°) 

A = Area of transfer surface, ft2 

tj = Design indoor temperature, °F 

t 0 = Design outdoor temperature, 

P.F.= Proportionality factor 

V = Volume of air (c.f. per hour) 

D.D.= Degree day 

2. Calculation of cooling and other loads. Calculations of cooling loads 
and/or other loads that might be offset by the solar system shall be according 
to the ASHRAE Handbook of Fundamentals or other recognized means. 

3. Table A is included for tabulating loads. 

D. Determining the monthly incident solar radiation. Table B is included 
for tabulating the incident solar radiation calculation. 

1. Monthly average of the daily radiation incident on a horizontal sur­
face, IJJ. For locations near St. Cloud, IJJ shall be taken from Table 4A. For 
other locations, alternate means of determining IJJ, such as interpolation 
from radiation maps, may be used. 

2. Ratio of the monthly averages of the daily radiation on a horizontal 
surface to the extreterrestrial radiation, (K^). For locations near St. Cloud, 
Kj shall be taken from Table 4A. For other locations, alternate means may be 
used.* ^ 

3. Ratio of the monthly average daily radiation on a tilted surface to 
that on a horizontal surface for collectors facing due south (R). Using Table 
4B and knowing collector tilt ( 0 ) , latitude ( 0 ), and Kt, determine R for 
each month. Kt may be interpolated. 

4. Monthly average daily radiation on a tilted surface, (L-p). Knowing 
IJJ and R for each month, calculate lj on a monthly basis using the equation: 
IT = (IH)(R) 

'Donald G. Baker and John C. Klink, Solar Radiation Reception, Probabili­
ties and Areal Distribution in the North-Central Region, Agricultural Experi­
ment Station, University of Minnesota, Technical Bulletin 300 (1975). 

^Donald G. Baker, Climate of Minnesota Part VI Solar Radiation at St. Paul, 
Agricultural Experiment Station, University of Minnesota, Technical Bulle­
tin 280 (1971). 
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MS 

TABLE 4-A 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

w;TC1°Ud' I H 632.8 976.7 1383 1598.1 1859.4 2003.3 2087.8 1828.4 1369.4 890.4 545.4 483.1 
MN 

45°35'N K t ° 5 9 5 0 6 2 9 ° - 6 1 4 ° - 5 3 4 ° - 5 3 0 ° ' 5 3 3 ° - 5 7 3 ° - 5 7 0 0 5 3 9 0 4 9 0 ° 4 3 5 0 5 0 4 

^•JJ, ci t q '3.6 16.9 29.8 46.2 58.8 68.5 74.4 71.9 62.5 50.2 32.1 18.3 1034 ft. 

Values from "A Rational Procedure for Predicting a Long Term Average Performance of Flat Plate Collectors." Solar 
Energy, 17, No. 2, 1963. B.Y.H. Liu, R. C. Jordan. 
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5. Total monthly radiation on a tilted surface, (S). (If, the monthly 
average daily radiation on a tilted surface, must be multiplied by the total 
days in each month, (N) to obtain total insolation for each month. 
S = (IT)(N). 

6. Shading. Shading should not be neglected in calculating the incident 
solar radiation on a particular collector array. The amount of shading is 
strongly dependent on the collector site and orientation; thus, each case must 
be analyzed separately. 

E. Predicting system performance. This procedure does not apply to pas­
sive systems or to active systems that do not generally conform to the con­
figuration of Figure 5A or 5B as appropriate. The procedure cannot be used 
for systems in latitudes farther north than sixty degrees. The procedure is 
intended to evaluate long-term performance of most solar heating systems 
using a simple desk calculator or slide rule. Since in most instances flat plate 
collectors are utilized for heating buildings, the collector component param­
eters are only valid for modeling flat plate collectors. Concentrating collec­
tors or evacuated tubular collectors cannot be incorporated into the solar 
heating system evaluation as it is presently written in this Appendix. The sys­
tem evaluation procedure as outlined in this Appendix can only accurately 
predict system performance for systems using south facing collector arrays. 
Cases of different collector orientations must be analyzed using a different 
procedure. 

COLLECTOR 

A U X I L I A R Y 
ENERGY 

Figure 5-A. Liquid System 
HEAT EXCHANGER 
FOR HOT WATER 

A U X I L I A R Y 
ENERGY 

COLLECTOR 

3-WAY VALVE 
Figure 5-B. Air System 

COLD 
AIR 
RETURN 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



261 

—i m »—t O N O 
[-- _ Tfr 

O t - s o 
X M Ifl 

m r - t ^ 
s o — T 

> 
o 

Os 00 tN 
ro m Os 

m m * 
i n r— —• 

oo t s • * 
m oo tN 

Os so tN 
co so - * 

u 

O 

r - o s s o 
I N c i • * 

• * r ; • * 
t*> • * in 

1 - r~ m 
n Tt i n 

oo m ^ 

a 
CO 

cs t~ ro 
—. —< f N 

(N v o n 
™ — tN 

SO O SO 
O — — 

m C> O 
r - oo o s 

oo 
3 
< 

o in s o 
O © O 

oo Os - H 
Os OS O 

Os O ~* 
00 Os OS 

m O s o 
i n so s o 

m 
i 
re 

m 

o 
• * 

II 

c* 

_>. 
3 

ID 

3 
•—» 

03 

fc* 
a 
•< 

p 
in 

II 

• 

B 
rt 

00 OO Os 
OS Os OS 

r~ 
Os 

Os 
Os 

SO 

q 
«—• 

t - r -
OS Os 

O — 

q q 

OS tN 

q ™ 
i—• ~H 

q 
II 

c 
• 

ID 
T3 

B 
J 
*»* 

*-< 
Os 

OS 
00 

OS 

f> 

-̂  
Os_ 

Os 
00 

O 
Os 

in 

© 
OS 

oo 
O0 

OS 

oo 
© © q 
-* ̂  —* 

o 
>n 
• 

II 

*•* 
H 
i 

<D 
•a 

3 
-i 

© © 
oq 

oo 

oo 

in 
OS 

00 

t̂ -

00 

so 
Os 

Os 
t-_ 

SO 
t-. 

CO 

oo 

Os 
Os 

1-4 

ID 

> 

SO 
• * 

1-

oo 
Tf 

,—, 
SO 

o <* 
in m 

00 IN 
•* in 

m oo 
in in 

r- •* 
so r» 

t - •>*• t N 
~ tN r»i 

os so m 
- * tN tn 

m tN o 
<-• tN m 

SO s o 00 
00 OS © 

J3 
aj 

m o oo 
f> Tt <n 

i n Os Os 
TJ- ^- s o 

00 - H tN 
•«*• m t^ 

m © • * 
n r n v i 

* w o 
•<* so Os 

- i « n 
s o oo —• 

oo oo • * 
s o Os t s « •* P I 

i n oo —• 

HJ 
Q 

H 

<: 

O m o 
^ ^- i n 

O m o 
Tt ^ i n 

O m o 
M- Tt i n 

O m o 
• * TJ- m 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



262 

O Os O 
s o Os CO 

c o - * m 
o o c o s o 

s o O • * 
Os i n o o 

c o c s r -
oo • * r-

> 
o 

SO OS 0 0 
•<t SO o 

r o Os m 
s o o o c o 

« OS 0 0 
c - o s T T m oo co 

N i n s t 
c o i t m 

—' s o • * 
• * U-> SO 

c s r - m 
T T >n s o 

s o i n s o 
— c o ' t 

• * O t ~ 
- H CS CS 

m o o o 
—• c s CS 

o m r t r - s o r -
r - o o o s 

en 
3 
< 

Tf SO 0 0 

o o o 
Os <— CO 
OS o o 

o "-1 co 
OS OS OS 

•* o r-
i n s o s o 

o o o o o s 
O s OS Os 

O © — 
Os OS Os 

Q 
i n 

OS OS Os 

r- r- r-
m o o n 

I 

ffl 
• J 
pa 
<: 

o 
i n 

II 
H 

Pi 

a 
3 

r~ r- r~ 
Os Os Os 

o 
3 

< 

o w n 
o o o 

S '5 — — — 

oo —> • * 
O -H ^H 

T3 
3 

eg 
-1 

oo oo oo 
oo oo oo 

CO co • * 
Os OS Os 

•** r- O 
o o — 

H 
i 

u 
•a 
3 

t ^ s o SO 
t— r - r— 

c s CO CO 
0 0 0 0 0 0 

a 

s o O0 —i 
OS OS o 

—H i n O 

s o c s c -
T -̂ i n i n 

« O0 s o 
s o s o r -

S 
O 00 OO 
c s i s m 

s t n < s 
CN CO - f 

O o o OO 
CS CS CO 

O — s o 
O v O - " 

P H 

o r ~ o o 
• * -<r s o 

CO OS CO 
i n i n o o 

o o c s r -
i n s o o o 

m c s o 
c o ^ r— 

CO O s o 
U-l 0 0 O 

c s — c s 

c s i n Tf 
r - o t o 

—I c s c s 

CS 0 0 0 0 
oo *~ • * 

s o m r -
s o O CO 

W 
Q 

H 
H 
< 
•J 

O i n O O m O 
- t • * f-

O m O •* •* m 
O m o 
Tt • * m 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



263 

Q 

> o 
Z 

u 

o 

o 

60 
3 

oo 
so ~ H 

"1 
*""' 

»—1 

t~ 

*—« 

o 

CO 

(S 

OS 

*~' 

~* 

•"•* 

oi 

r-i 

s© 

*"' 

~* 

I- o 
o —. 

so o 
0 \ in 
*~* 

"* 

^ H 

00 

"* 

o o 

Ol 

CO 

q oi 

in 
so 
' " • ' 

~* 

O 

o 
OS «N* 

m 
<N 

in 

^ H 

• • • • 

o 

<N 

<N° 

00 

""' 

o 

~̂  

c i 

~* 

o 
OS 

P-; 
<N 

SO 

oi 

oo 
SO 

*-1 

OS 

^̂  

m 

O 

ci 

r-

"" 

•—* 

OS OS 

o SO t~ 
q so q 
( s i r i c i 

TJ- — — 

so q vq 
-* ri <N 

n m o o 
°i ^. "0 
_ * • — « — i 

OS O tN 
p-_ os q — 

C> O t~ 
<n SO s o 

o 

u 
H-l 
CQ 

<; 

II a 
3 H 

t 

3 

oo os os 
OS OS OS 

so t~ t~-
Os OS OS 

O '— O 
o o o 

O O —' 
OS OS Os 

O 
II 

*; oo oo oo 
•3 oo 00 00 
H • • • 

•C. n * ui 
'̂3 Os os Os 

q 
in 

oo oo os 
r- t— t-

" so to in 
•£• r-; r-; r-_ 

n m n 
oo oo oo 

> 

O so c-» 
t 1- m 

oo ci 

•* o so 
^ u-s in 

ostsi^ 
O " —• 

so Os m 
O O — 

oo —' •>*• 
OS O O 

™ OS 00 
SO SO t~ 

o o -<r 
IN f> -q-

00 t- o 
ts m m 

>o •* so •* r~ o 
Os o fN 

so •* Os 
TT in t~ 

-* Os SO 
SO ̂ O OS so t~- O ^ m o o 

O <N (N 
SO OS tN oo <N in 

vo r- — 
00 (N *o 

Q 
P 
H 
H 
•J 

O m O 
•* •* in 

O >n O 
^ f̂ m 

O in o 
t̂ t in 

O in o 
•* ^- in 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



264 

Q 

> 
o 
Z 

o 

™ CN 

oo t -
in oq 
*—1 i—( 

o r~ 

f N 

SO 

oi 

OS 
so 

SO 

p r-i 

O 
oo 
r—( 

m 

in 
so 
CN 

• * 

CN 

r--

OS 

p ci 

r-
ts 

0 0 

m 

r i 

os 
? - H 

\o 
m 

o m 
OS c> 

ts m 

00 o 
<N OS 

r i <N 

r- oo 

r-i 

~̂  

CN 

i n O 
oo m 
CN c i 

" oq 
CN CN 

Os so m « oo r- so ro CN 
- • t s n 00 OS O 

oo 
3 

• < 

m oo « 
O O —• 

o n i o 
o o o OS OS OS 

N O i O O 
un in vo 

00 OS O 
OS OS O 

Os O — 
M OS OS 

00 00 OS 
r~ r- r-

Os in —> 

m 
TJ-

w 
i-i 
PQ 

< 

o 
f~; 

II 

l-t 

OS 

<u 
c 3 

i—i 

>, 

VH 

o. 

tl 
+•» 

^3 

H 
1 

•a 
3 

>-) 

SO 
OS 

O 
O 

o 
^ 

r~ 
OS 

( N 
O 
1—t 

T t 

~* 

f -
OS 

ro 
p 

Os 

~̂  

II 
s~\ 

a 
• 

73 
2 

<s 

f~-
i n 

o 
Os 

C-
© 

r-
so_ 

•<r 
Os 

^ •—i 

oo 
so 

m 
OS 

*o 
-̂  

1 

II 

*̂* 

3 
•4-» 

cd 

s—' 

i n 

(-_ 

_ 
oo 

Os 

in in 
p-. *""". 

0 Tj-
oo 00 

CN r-
OS O O 

_̂  o 

> 

so 
m 

CN 
T f 

_* so 

« r-
"*. "*. 

Os in 
t t »n 

O OS 
r- r-

so so Os 
CN O • * 

— CN m 
c> ^ m 

Os Os m 
CN o m 

t— « os 
OS « CN 

O O I -
»n so oo 

oo so r^ 
so r- o r-. oo —' 

CN « so 
»n so os 

c 
cd 

W 
Q 

H 

< 

so 
so 

^̂  

o 

1—1 

p 
( N 

i n 

( N 

O 
m 

<N •>*• o 
os m t~-
™ < N M 

O in o 
T t u-> 

t~- t s OS 

O m oq 
oi (S (N 

O «n o 
•<t Tt- m 

CN <N — 
Os • * oq 
- < <N CS 

O m o 
Tf Tf in 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



265 

Component parameters. The component parameters characterize the various 
components that make up the system. In cases of design where several dif­
ferent solar heating systems may be considered for the same location and col­
lector tilt, incident radiation on a tilted surface ( I j ) need only be calculated 
once. In such a case, only the values of the component parameters need to be 
adjusted for the different systems. 

Solar collector. Using collector thermal performance efficiency curves pro­
vided by the manufacturer (as determined by test in accordance with NBSIR 
74-635) range of operational temperature, insolation, tilt angles and flow 
rates determine the collector parameters F R U L and F R ( ra ). The thermal 
efficiency collector curve must be plotted such that the y-axis is the thermal 
efficiency ( TJ ) and the x axis, the temperature difference between the col­
lector fluid inlet and the ambient air divided by the incident solar radiation 
(tj - t a / I j ) . The thermal efficiency is the ratio of useful output thermal 
energy to the incident solar energy on the collector aperture area. To deter­
mine F R U L calculate the slope of a linear curve fit for the efficiency curve. 
The y-axis intercept is equal to F R ( ra). 

Collector-Storage heat exchanger. To simplify the number of input param­
eters, the collector-storage heat exchanger effectiveness c , and the collector 
heat removal factor, F R , can be combined in a single parameter F R ' . Deter­
mine F R ' / F R by the following equation, or the graphical representation in 
Figure 5-D. 

FR = 

1 + 
F R FRU L AC 

"J l^cO^pWy ^ (in c p ) c 

where A c = aperture area of the collector array 

(m Cp)m jn = minimum fluid capacitance rate of the working fluids 
across the collector-storage heat exchanger. 

(m c p ) c = fluid capacitance rate of the collector working fluid. 

e
c = effectiveness of the collector heat exchanger 

_ actual heat transfer 
maximum possible heat transfer 

The water-to-water collector storage heat exchanger effectiveness ( e c ) is 
easily calculated from methods given in the ASHRAE Handbook of Funda­
mentals or from data supplied by the manufacturer. 

Note: In systems that do not use a collector to storage heat exchanger, the 
ratio of F R ' to F R is equal to 1. 

I * = i 
F R 
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2 4 

( m Cp ) c 

6 8 10 20 40 60 80 100 

COLLECTOR RUD CAPACfTANCE RATE 

« e | ib Cp ) mm. EFFECTIVE MINIMUM FLU10 CAPACITANCE RATE 

Figure 5-D. F R ' / F R as a function of FRULA/(fn Cp) c and 

(m Cp) c / e L (in E p ) m i n 
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Storage. In general for solar heating systems utilizing water or air as heat 
transfer fluids an average storage capacity of 15 Btu/°F per square foot of 
collector has been determined as near economic optimum. For storage capaci­
ties other than 15 a correction factor will be introduced later to correct the 
value of the predicted system thermal performance. 

Load heat exchanger. Determining from the manufacturer's specifications the 
load heat exchanger effectiveness ( e ^) and calculate minimum fluid capaci­
tance (rficp)m jn rate across the exchanger. Where 6 ^ is not provided, values 
can be determined using procedures in the ASHRAE Handbook of Funda­
mentals. 

Note: Since a load heat exchanger is not usually incorporated into a system 
using air collectors and air as the transport medium, the load heat exchanger 
effectiveness may be assumed equal to 1. 

Dimensionless parameters (Dj , D2). The dimensionless parameters Dj and D9 
characterize the entire solar heating system thermal effectiveness. Calculate 
the two dimensionless parameters for each month using the factors defined 
previously on a monthly basis according to the following equations: 

D, 

lref 

A time = 

[(^Snf 

energy absorbed by collector plate 
total heating load 

[ F R ( Q ) n ] 

lira )n)lFR 
_ ref. collector plate energy losses 

(TO. ) R S 

L 

total heating load 

• R M M H H 
212°F (arbitrarily chosen reference temperature) 

average ambient air temperature for the particular month, 

total number of hours in each month 

0.90 to account for the change in the value of the effective 
transmission-absorption product with incident angle through­
out a day. 

Monthly Fraction of Total Heating Load Supplied by Solar Energy (fn). The 
fraction of the heating load supplied by solar energy (fn) can be determined 
from Figure as a function of the dimensionless parameters, Dj and T>2- Lo­
cate the two dimensionless parameters on Figures 5-D and 5-E and determine 
the fraction of total heating load supplied by solar energy (fn) on a monthly 
basis. 
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Collector Place Energy Lo»3 

Total Hearing Load 

Figure 5-D. (Liquid systems) Relationship between solar fraction and dimen-
sionless parameters D\ and D2. 
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D1 = F^ AS (ru) Energy Absorbed on Collector Plate 
Total Heating Load 
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Figure 5-E. (Air Systems) Relationship between solar fraction and dimension-
less parameters Dj and D2. 
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Annual fraction of the total heating load suppliedrby solar energy (Fannual)-
It was mentioned earlier that the procedure was intended to only provide an 
estimate of system performance for a particular month but a relatively good 
estimate for long-term performance (yearly basis). In order to calculate f on a 
yearly basis, the following calculations must be performed. Table C has been 
included for tabulating and calculating f on a yearly basis. 

A. The actual solar energy supplied for each month must be calculated as 
follows: 

EJan 

EFeb 

EDec 

= 

= 

= 

'Jan Wan 

fFeb LFeb 

fDec LDec 

Total the solar energy supplied for the entire year by summing the contribu­
tions from each month. 

ETotal = EJan + EFeb • • • EDec 

B. Calculate the amount of operating energy required by the solar system, 
using standard engineering methods. 

C. Calculate the total heating load for the entire year (L-T/otai) 

D. Knowing the total annual solar energy supplied by the heating system 
(E t o t aj) and the total annual heating load (Lyotai), determine F a n n u a j for 
the entire year from the following equation: 

E to ta l ' operating energy 
F a n n u a l = ^ o T a l 

E. Correction factors for F a n n u a j 

1. To correct for various storage capacities other than 15 Btu/°F • ft^), 
use Figure 5-F to obtain the correction factor (Kj). 

2. For cases where ^ (m cp) min/UA is other than 2, use Figure 5-G to 
obtain the correction factor (K2). 

3. Utilizing the correction factors Kj and K2, the corrected and final 
value of F a n n u a j may be calculated as follows: 

F annual = (KlXK2)Fannual 

F. Calculation of fraction of cooling and other loads supplied by solar 
energy (fc), (fQ). Calculation of cooling and other solar contribution shall be 
detennined in a manner similar to the process described for calculation of 
heating contribution. 
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1. Calculate cooling and/or other loads. 

2. Apply the following parameters in the same manner as in Sections D 
and E. 

a. Monthly incident solar radiation 

b. Component parameters 

3. Calculate the monthly fraction of load Gess operating energy) sup­
plied by solar system. 

4. Calculate the annual fraction of load supplied by solar energy. Cal­
culations shall be performed with the same degree of accuracy and with the 
same completeness, as those for determining solar heating contribution. 
Tables similar to A, B and C may be used for data presentation. 
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Figure 5-F. Correction factor (Kj) for storage capacities other than 15 BTU/ 
ft2 OF. 
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SPACE HEATING LOAD 

TABLE A. DOMESTIC HOT WATER 

HEATING LOAD TOTAL HEATING LOAD 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

DEGREE 
DAYS 

BTU 
MONTH 

Qs 

q d = . 

ATd 

UA = 

BTU 
_ h 

(°F) 
"BTU 
h F 

DHW 
MONTH 

m* 
Cal/lbm 

_ ^ — • - " " " ' 

BTU 
MONTH 

Qw 

*lgal = 

ts = 

t m = . 

8.3 lbm 

°F 

°F 

BTU 
MONTH 

L = Qs + Qw 

t a <°F) 
Ambient Air 
Temperature 

-J 
-U 
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TABLE B 

Component Parameters 

to 

Incident Solar Radiation 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

BTU 
Day ft2 K t R 

BTU 
Day ft2 

I T = I H R 

BTU 
Month ft2 

S 

latitude= 

tilt = 

I. 

II. 

III. 

IV. 

Collectors 

F R U L = m = 

F R ( r a ) n = c p = 

Collector-Storage Heat Exchanger 
P R ' / F r = ( F R U L ) A C 

(m c p ) c 

e
 = (m c p ) c 

c ( m C p ) m j n 

Storage 

M = cpM/A c = 

Load Heat Exchanger 
e T . = e L( m c p)min 

UA 

<m cp)min = 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



TABLEC 

DIMENSIONLESS PARAMETERS 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

BTU 
Month 

L 

BTU 
Month ft2 

S 

HRS 
Month 

t 

744 

696 

744 

720 

744 

720 

744 

744 

720. 

744 

720 

744 

°F 
D l D 2 

FRACTION OF THE TOTAL HEATING LOAD 
SUPPLIED BY SOLAR ENERGY 

f 
BTU 

Month 
E 

E total = 

L total = 

F annual = E total 
L annual 

K, = 

K2 = 

F'annual= (Kj) (K2) F annual 

to 
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2MCAR§ 1.16204 

V o 

* 

2 MCAR S 1.16201 Authority. These rules are promulgated 
pursuant to Minnesota Statutes, section 116H.129 (1978)/and 
(1979\supplement). 

2 MCAR S"*!. 16202 Enforcement. The Minnesota EnergV Agency shall 
conduct ra\dom inspections of certain renter occupied residences 
as providedNin Minnesota Statutes, section 116H/129, 
subdivisions v and 4 (1978). 

2 MCAR S 1.16203\Purpose and scope. The pu/pose of these rules 
is to establish minimum energy efficiency /tandards for existing 
residences. Such Vtanc*ards shall be utiljfzed in the energy 
disclosure program acquired by Minnesota/statutes, section 
116H.129, subdivisions 5, 6, and 7 (19780, and shall be 
applicable to certainxrental residences' as provided in Minnesota 
Statutes, section 116HA129, subdivisions 3 and 4 (1978). 

The scope of these standards addresses two areas of energy 
/savings: 

A. The reduction of air \nf i Vbration as it relates to air 
leakage through the exteriorVnyelope. 

CAUTION: When infiltrate 
to provide combustion air byy 
Minnesota State Building Coc 

is reduced it may be necessary 
Mr means as provided for in the 

B. The improvement of 
structure as it relates tj! 
exterior envelope. 

the thermavl efficiency of the 
the transfer of heat through the 

The rules also corftain the methods 5pr calculating energy 
savings and determining the economic feasibility of each minimum 
energy efficiency standard for each residence. 

2 MCAR S 1.16204 Definitions. 

A. Accessible'. Shall mean exposed, 
permanent parts /of the structure. 

without\the removal of 

B. Attic. /The space between the ceiling jois-qs and the 
rafters immediately above. The space between rafters formed 
where intericsr finish material is affixed directly \o the 
rafters sha/l not be construed to be an attic space. 

C. Conditioned space. Space enclosed within a bu'ilding that 
is heated* or cooled by an energy-using system. 

D. Jbegree day. Shall mean degree day, heating. A ^nit, 
based/ipon temperature difference and time, used in estimating 

f£uel^consumption and specifying nominal heating load of 
buiLding in winter. For any one day, when the mean temperature 
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is iess than 65°F (18°C) there exist as many degree days; 
there^re Fahrenheit (Celsius) degrees difference in temperature 
betweenNfhe mean temperature for the day and 65 F (18 " 

E. Economic feasibility. For the purpose of tha£e rules, 
the test of^conomic feasibility is met when the savings in 
energy procurement costs, based on residential energy costs as 
certified by the Minnesota Energy Agency director/in the State 
Register, exceeoVthe cost of acquiring and insta/ling each 
energy conservingSitem required to meet the min/mum energy 
conservation standards as set forth at 2 MCAR y 1.16205, 
amortized over the subsequent ten-year periods 

F. Exterior envelops. The elements of 
enclose conditioned spaces and through whic 
be transferred to or frornvthe exterior. 

building which 
thermal energy may 

G. Floor insulation. A\material as described in definition 
I which is installed between\the first /evel conditioned area of 
a building and an unconditioned basement, a crawl space or the 
outside beneath it. 

H. Fireplace stove. A chimnl 
stove having part of its fire ci 

f-<ronnected, solid fuel-burning 
2er open to the room. 

I. Insulation. Any material/or\assembly of materials used 
primarily to provide resistance/to heat flow in building 
structures, including but not lamited\to mineral fibrous, 
mineral cellular, organic fibrous, orgaiiic cellular, or 
reflective materials, whethejjf in loose \ill, flexible, or 
semi-rigid form. 

J. Positive shut-off. /A manual shut-ol£ device which can be 
utilized to produce a sea/ to inhibit the fiow of air when a 
fireplace or fireplace atove is not operating;, i.e., damper in 
fireplace, damper at tojp of flue, damper in connector pipe, or 
doors (glass or other)/on fireplace or fireplace stove. 

K. "R" value. Ttfe measure of resistance to W a t flow 
through a material or the reciprocal of the heat^low through a 
material expressed/in British thermal units per hqur per square 
foot per degree F|farenheit at 75 degrees Fahrenhei\ (24°C) mean 
temperature. 

L. Residence. Means any dwelling for habitation>either 
seasonally, manning all or a portion of the months of\pecember 
through Marcho or permanently by one or more persons, 
residence may be owned or rented and may be part of a 
multi-familfy dwelling or multi-purpose building, but sha\j.l not 
include buildings such as hotels, hospitals, motels, 
dormitories, sanitariums, nursing homes, schools and othei 
buildings' used for educational purposes, or correctional 
institutions. A mobile home as defined in Minnesota Statuses, 
section 1X68.Oil, subdivision 8, shall be a residence for 
purposes of these rules. 
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M.\ Rim joist. That portion of the exterior envelope between 
the to\of the foundation wall and the sub-floor immediately 
above. \£he perimeter of the floor joists. 

N. Seasonal operating efficiency shall mearf the quotient 
obtained by ̂ dividing the useful energy provi^fed by a system to 
the residenceNduring the entire season divided by the heating 
value of the fuiel used. The useful heat provided by combustion 
heating system tcv the residence shall include subtractions for 
heat lost due to a\r infiltration induced by any vents, draft 
hoods or barometric^dampers attached/to the system. 

0. Single glazed. >(indows wiift one sheet of glazing 
separating the conditioned space/from the exterior. For the 
purposes of these rules noh-cojraitioned enclosed porches, 
vestibules, or other appurteoances are considered the equivalent 
of one layer of glazing. 

P. Storm door. ShalJ 
or inside a primary dooj. 

mean a\second door, installed outside 
creating an insulating air space. 

Q. Storm Window.X Shall mean a window or glazing material 
placed outside or ipside of a window\ash (prime window) 
creating an air space, to provide greater resistance to heat 
flow than the glared window sash alone. 

R. U-value^(U-factor or U = thermal tra^smittance). The 
thermal transmission of heat in v.nit time through unit area of a 
particular body or assembly, including its boundary films 
divided by^xhe difference between the environmental temperatures 
on eitherXside of the body or assembly; Btu/(hr.fr\F°). Also 
the reciprocal of total R-value.-

S. /Weatherstripping. Material permanently affixed to limit 
infiltration of air, usually made of metal, wood, felt, 

ne, expanded foam, or a combination thereof. 

S i^T6205 Minimum energy effajsfiency standards. 

A. WhereRemonstrated to be economically feasible pursuant 
to 2 MCAR S 1>46206, 2 MCAR S VT16207, and 2 MCAR S 1.16208 the 
following shali\be standardsyfor existing residences. Pursuant 
to Minnesota StaN^ites, section 116H.129, subdivisions 3 and 5 
(1978) residential. rental^Buildings built before January 1, 
1976, which are no\in compliance with these standards shall be 

ip̂ i'iance within the economic feasibility 
16204 by January 1, 1980 with respect to 

tripping and by July 1, 1983 with respect 
ereinv These standards shall also provide a 

modified to be in cc 
defined in 2 MCAR S 
caulking and weathej; 
to all provisions 
basis for evaluation of sidences at time of sale. 

1. Install weatherstrfpping between exterior operable 
window sash an/1 frames and between exterior doors and frames. 

\ EXCEPTION: Weatherstripping not required on storm doors or 
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form windows. 

2. Caulk, gasket or otherwise seal accessible- exterior 
joint̂ fc between foundation and rim joist, around w^dow and door 
frames\ between wall and roof, between wall panels, at 
penetrations for utility services through walls^floors, and 
roofs anckall other openings in the exterior envelope. 

3. l\stall positive shut-offs for all/fireplaces or 
fireplace staves. 

4. Install insulation in accessible/attics to achieve a 
minimum total "\" value of 19. 

9 

5. InstallVLnsulation in all accessible rim joist areas 
to achieve a minimum total "R" value O F 11. 

/ 
6. Install insulation in accessible walls and/or floors 

enclosing conditioned^paces to achieve a minimum total "R" 
value of 11. Accessible walls shal̂ i include above-grade 
foundation walls of basements, cellars or crawl spaces. 

f 

7. Install storm wi' 
single glazed exterior wi 

8. Install storm door 
exterior door openings into 
door, enclosed porch, vestib 
a double door effect or provides 

nd/or thermal windows on all 
ts enclosing conditioned space. 

nd/or thermal doors on all 
itioned spaces unless a single 
or other appurtenance provides 

value of two or more. 

2 MCAR S 1.16206 Procedures for calculating energy savings and 
determining economic feasibility. Tne calculation of the energy 
savings and the determination of the economic feasibility for 
each of the minimum energy efficiency standards shall be 
computed in a manner specific to each residence, i.e., on a case 
by case basis. Equal/interest and inflation factors are 
assumed. This determination shall be perfiprmed according to the 
following procedures^ 

A. Determine tne values of the general efeergy savings 
equation (2 MCAR 3 1.16207) which are specifics to each 
residence. These/values include degree days, 'heating system 
efficiency and tne heating value of the fuel bu£ do not include 
the design heat/loss per degree Fahrenheit (AH)i 

B. Calculate design heat per degree Fahrenheit* (AH) for the 
standard under/consideration using the equations \utlined in 2 
MCAR S 1.16207 A. through 2 MCAR S 1.16207 H. 

C. Calculate the quantity of annual energy savings 
for the standard under consideration by substitutingVthe 
calculated value of AH into the general energy savings equation 
and solving/for energy savings (£E). 

\ 
Determine the price per unit of energy (P) for the annual 
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eijergy savings quantity. 

Determine the cost of the energy saving improvement (C) 
prop\sed to meet the standard under consideration. 

F. ''Calculate the payback period (T) for the standard 
under consideration by substituting the values of P/f C and AE 
into the general payback equation (2 MCAR S 1.1620,8) and 
solving for\the payback period in years. 

G. If theVsayback period is less than ten years the energy 
saving improvement meets the economic feasibility requirement. 

H. Repeat theVabove procedure for eachyof the energy 
efficiency standards. 

2 MCAR S 1.16207 General energy savings equations. The 
/ following equations shail be used M calculate energy savings 

ô  
V 

for each of the energy e&£iciencyystandards. 

Equation A*: 

D x 20.4 
AE = AH x 

N x V 

Where: 

AE = The quantitv^of annual energy savings in the 
appropriate energy ujnts, e.g., hundreds of cubic feet of natural 
gas, gallons of fuejr oil, or kilowatt hours of electricity. 

AH = The difference in design heat lo^s per degree 
Fahrenheit between the improved condition apd the existing 
condition for irfriltration and/or thermal transmission. 
Equations for ̂ ralculating AH are listed in subsequent 
subsections. 

D = The/normalized annual degree days as published by the 
National Oc/anic and Atmospheric AdministrationVNOAA). 

N = The seasonal operating efficiency of the yieating system. 

V =fThe heating value of the fuel type, consistent with 
AE and fH. 

^Equation (A) is derived from the ASHRAE Handbook^ 
1976 /ystems, pp. 43.1 - 43.18. 

AZ Install window and door weatherstripping. The 
following equation shall be used to calculate AH for enerJ 
efficiency standard 1 (2 MCAR S 1.16205 A.). 

Equation No. 1: 
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AH = 1.08 x (qQ- q ^ x L 

q 0 =VThe infiltration value in cubic feet perjfiiinute per 
lineal foo\ of crack, --ft ~~» ^ o r t^ e e xi s ti n9 wj/ndow or door 
weatherstripping condition before improvement; 

qj = The \nfiltration value in cubic feet/per minute per 
lineal foot of \rack, —^F^"--' £° r the proposed window or door 
weatherstripping\condition after improvement 

L = The length of the crack in feet which is under 
consideration for w\atherstripping. 

/ 
The folic B. Caulk, gasket ar seal joints. The following 

equation shall be usedVto calculate AH''for energy efficiency 
standard 2 (2 MCAR S 1 .\6205 A.). / 

Equation No. 2: 

AH = 1.08 x (qQ- qt) 

Where: 

The infiltration val'Le in cubic feet per 
of cra£]\ --9? 
lt; / , 

minute "per lineal foot of crafcl^ _-fV^ < f ° r t n e existing 
crack before improvement; 

q J = The infiltration ̂ alue\in cubic feet per 
minute per lineal foot of /rack, \ - 9 ^ , f°r the proposed 
crack seal after improvement; 

L = The crack lengtm in feet\for the crack under 
consideration. 

/ . 
C. Install positive shut-offs. Tiie following equation 

shall be used to calculate AH for energy efficiency standard 
3 (2 MCAR S 1.16205 

M_ = The infiltration value in cubic feet\per 
minute per square foot, "fffisT• f° r t h e existing condition 
before improvement; ' ^ 

^. - i.ief infiltration value in cubic feet ,— -, 
minute per square foot, "/ft^TZ"' f o r tlae proposed Vondi 
after improvement with a positive shut-off; \ 

/ 

tion 

A = The cross sectional area of the flue or connector in 
square feet. 

/ 
D. Install attic insulation. The following equation 
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shall be used to calculate AH for energy efficiency standard 4 
(\ MCAR S 1.16205 A.). 

Equation No. 4: 

tfH = ( — 

Whei 

) x A 

R(j = "She total R-value of the attic/ceiLing/roof 
assembly including existing insulation befone improvement; 

Rj = The* total R-value of the proposed'attic/ceiling/roof 
assembly including existing insulation any additional insulation 
after improvement; 

A = The area of the attic/ceiling/roof assembly in square 
feet separating conditioned space froin unconditioned space. 

.mYjoist insulatic E. Install rimyoist insulation/ The following equation 
shall be used to calculate AH for ̂ energy efficiency standard 
5 (2 MCAR S 1.16205V.). 

Equation No. 5: 

1 1 
AH = ( ) 

Where: 

RQ = The total R-va»lue jf the rim joist assembly 
including existing insulatioAbefore improvement; 

Rj = The total R-vvalue ofi the rim joist assembly including 
existing and additional insula\ion after improvement; 

A = The area the rim joi\t assembly in square feet 
separating conditioned space fromVunconditioned space. 

F. Install wa/1 and/or floor inteulation. The 
following equation shall be used to \alculate AH for energy 
efficiency standard 6 (2 MCAR S 1.162\s A.). 

Equation No. 6: 

AH = ( 

Whei 

) x A 

Rrf= The total R-value of the existing wall or floor 
assembyy including existing insulation before improvement; 

f\ = The total R-value of the proposed wall or floor 
assembly including existing and additional insulation after 
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improvement; 

A = The area of the wall or floor assembly in square feet 
separating conditioned space from uncondi/ioned space. 

G.\ Install storm windows and/or the/mal windows. The . 
following equation shall be used to ca/culate AH for energy 
efficiency standard 7 (2 MCAR S I.I629S A.). 

Equation No. 7 

AH = (\̂0- U[) x A 

Where: 

U Q = The U^alue for the Existing window assembly before 
improvement; 

U1 = The U-va\ue for the*proposed window assembly after 
improvement; 

A = The area of toe wfndow assembly in square feet 
separating conditionedNspace from exterior. 

H. Install storm do 
following equation sha 
efficiency standard 8 

Equation No. 8: 

AH = (UQ- Ux) 

Where: 

U Q = The U-

and/or thermal doors. The 
used to calculate AH for energy 
R S 1.16205 A.). 

before improveme 
U 1 = Th 

improvement; 

A = The a 
conditioned sp 

t i W door assembly 

ed^loor assembly after 

square feet separating 
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t$Jr | 2\MCAR S 1.16220 Authorization. These rules are promulgated 
Q̂ 'ji ' pursuant to Minnesota Statutes, section 116H.129, subdivisions 
' y ' 5. 6, and 7. (1978) 

/ 2 MCAR S 1.16221 Purpose and scope. The purpose of these rules 
ftn ! is to establish procedures for a residential energy disclosure 

! program and for certification of evaluators. 
i • '. 

# 

2 MCAR S 1.16222 Disclosure program. Effective October 1, 1980. 
r j. Prior to time of sale, as required by Minnesota Statutes, 

"%y section 116H.129, subdivisions 5, 6 and 7, an evaluation and 
y report disclosing the extent of compliance with energy 

conservation standards for existing residences (2 MCAR S 
1.16205) shall be made for all residences constructed prior to 

, January 1, 1976, unless the buyer waives the disclosure report. 

1 Evaluators shall use a disclosure report form approved by 
! the building code division in consultation with the Minnesota 
Energy Agency and the legislature. Evaluators calculations 

, shall be made on forms'-prepared by the building code division 
j and/or the Minnesota Energy Agency. Evaluators shall maintain 
• copies of completed disclosure reports which shall be available 
' for review by the building code division or the Minnesota Energy 
Agency. Evaluators shall submit an annual summary of 
evaluations to the Minnesota Energy Agency. Copies of completed 
disclosure reports shall be retained by evaluators for a period 
of not less than five years. 

Prior to time of sale the potential buyer of any residence 
Constructed prior to January 1, 1976, shall be furnished with a 
disclosure report signed by a certified evaluator, which shall 
indicate the extent of compliance with the energy conservation 
standards for existing residences (2 MCAR S 1.16205). If the 
buyer chooses to waive the disclosure report he may do so by 
.signing a waiver provision on the disclosure report form. 
Completed disclosure reports and evaluators calculations shall 
•be submitted to the owners by evaluators within 30 days of 
request for evaluation. 

i / 
\ 

2 MCAR S 1.16223 Certification. A certification shall be issued 
;to qualified applicants upon successful completion of an 

Af ( examination evidencing knowledge of structural^and energy use 
¥ fyj'j characteristics of residences and proficiency în evaluation of 

y .buildings, /submittal of a copy of a bond required under 2 MCAR S 
11.16226 and payment of fee required under 2 MCAR\S 1.16227. 

, # 

ifl 
lrt-2 MCAR/S 1.16224 Standards for certification, prerequisites. 
'A)[Persons possessing one of the following qualifications shall be 

hp 'eligible to be admitted for examination; V 
<v • •-

*/ A. Building officials, certified by examination by the 

\ 
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bui-lding code division. 

B. Architects and mechanical engineers registered in the 
state of Minnesota. 

C. Truth in housing evaluators and truth in sale of housing 
evaluators certified by examination by the cities of Minneapolis 
and St. Paul. \ v 

D. Individuals experienced in weatherization procedures who 
have completed a minimum of twenty-five (25) audits and six (6) 
months satisfactory work with a~-.nonprofit weatherization program. 

E. Employees of participating utility companies trained to 
perform audits under the federal residential conservation 
program. \ v 

F. Persons who have successfully completed a prescribed 
course or courses of training for residential evaluators, 
sponsored by the Minnesota Energy Agency. 

G. Persons who have successfully completed a course or 
courses of training for residential evaluators sponsored by the 
University of Wisconsin extension division, or similar courses, 
with prior approval of the building code division. 

Said persons shall be refquired to attend an orientation 
program prior to examination. „ 

/ - . y • 

/ 
\ 2 MCAR S 1.16225 Examinations. Examinations shall be conducted 

r\ , at least once"a year, or based upon receipt of request- for 
S* 4f) examination more;often, at locations determined by the building 
Vf flic code division. Notice of time and place of examination shall be 

' provided by the building code division by publication in the 
State Register and Building Code Newsletter published at regular 
intervals or to persons^upon request. Applications for 
examination with required, fee must be received by the building 
code division a minimum ofvtwo (2) weeks prior to established 
examination dates. 

Y 

2 MCAR S 1.16226 Bond required. Evaluators must provide a bond 
to the state in the sum of $5,000 conditioned upon the faithful 
and lawful performance of all work done pursuant to these rules 
and Minnesota Statutes, section 116H.129, and such bond shall be 
for the-benefit of persons injured or suffering financial loss 
by reason of failure of such performance.. The bond shall be 
filed with the building code division and must be continuously 
applicable for the period of the certificate: Such bond shall 
be written by a corporate surety licensed to do business in the 
state of Minnesota. Bonds shall not be required for evaluators 
in the employ of municipal governments. 

t 

!s*"«J\2 M C A R s 1-16227 Certification fees. Application for evaluator 

' v » 
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certification must\be accompanied by a fee of $50 remitted to 
the building code div,ision;-*payable to the state of Minnesota. 
No fee shall be charge's upon receipt of an application by a 
certified municipal bui'lTding^off icial who is directly employed 
by a municipality as. defined in Minnesota Statutes, section 
16.84, subdivision''3. -. • **••••• 

I 2 MCAR S 1.16228 Conflict of interest. Evaluators shall not be 
iengaged in nor have an interest in the sale of products 
I referenced in the standards. 
! ' - N 
; Evaluators shall not own nor have an interest in properties 
that they evaluate. Holding of a listing for sale by a person 
or persons employing firm constitutes an interest in property. 

Public utilities evaluation programs such as residential 
conservation services (RCS) are not to-be considered a conflict 
of interest. "\ 

2 MCAR S 1.16229 Nonendorsement. The evaluator shall not 
endorse the use of specific materials, brand names of material 
or product, person, firm, contractor or methods which may be 
vised to meet any specific'standard, nor shall any statement 
relating to the standards be interpreted as an endorsement of 
any specific material or product.. 

2 MCAR S 1.16230 Revocation. Certification shall be revoked 
upon cancellation or expiration of a bond. When reasonable 

iq-r evidence discloses a conflict of interest,- unethical practices 
' t\ J or negligent performance of duties by the eValuator, the 
f* building code division shall notify the evaluator of its intent 

to .revoke the certificate and provide for a contested case 
proceeding in accordance with the provisions of Minnesota 
Statutes, section 15.041 et. seq. 

# 

10 
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§ § 1.15509 through 1.15999 Reserved for future use. 

2 MCAR S 1.18601 Electrical. Scope. All new electrical wiring, 
apparatus, and equipment for electric light, heat and power 

.. v shall comply with the regulations contained in the 1981 edition 
y of the National Electrical Code (NEC) as approved by the 

(J American National Standards Institute (ANSI-CI-1981) and 
Minnesota Statutes, section 326.243 and the State Building Code 
as promulgated by the commissioner of administration. Synopsis 
as follows: 

^ 

1. 2MCAR § § 1.10101-1.10109 

2. 2 MCAR § 1.10111 

Amended UBC 104(a) 

UBC 104(e) 

Amended 104(f) 

Amended UBC 203 

Amended UBC 205 

Amended UBC 307(a) 

Amended UBC 405, 406, 407, 
414, and 420 

UBC 502 

Amended UBC 512 

Amended UBC 605 

Amended UBC 705 

Amended UBC 805 

Amended UBC 809 

Amended UBC 905 

Amended UBC 1005 

Amended UBC 1009 

Amended UBC 1210 

Administrative Sections 

Adoption of 1979 Uniform Build­
ing Code by Reference 

Smoke Detector Requirements for 
Existing R-3 and R-4 Occupancies 

Application to Moved Buildings 

Historic Buildings 

Unsafe Buildings 

Violations 

Certificate of Occupancy 

Definitions 

Change In Use 

Roof Access GFCI Outlet and Ac­
cessible Disconnect 

Lighting Group A Occupancies 

Lighting Group B Occupancies 

Lighting Group E Occupancies 

Fire Alarm—Group E Occupancies 

Lighting Group H Occupancies 

Lighting Group I Occupancies 

Fire Alarm Group I Occupancies 

Fire Alarm/Smoke Detectors Group 
R Occupancies 
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Amended UBC 1216 

UBC 1706 

UBC 1807 and Amended 
UBC 1807(h) 

UBC 3312 

UBC 3317 

Amended UBC 3802(e) 

UBC 4303(b) 6, 
4304(e), 4305 

3. 2 MCAR § § 1.10303-1.10335 

4. 2 MCAR § § 1.15501-1.15508 

5. 2 MCAR § § 1.16001-1.16606 

6. SBC 8301 

7. SBC 8505 

8. 2 MCAR § § 1.18801-1.18813 

2 MCAR § 1.18806 B. 6. 

2 MCAR § 1.18806 C. 
Amended Rule 101.5a 

Amended Rule 106.le 

9. 2 MCAR § 1.18901 

10. 2 MCAR § § 1.90100-1.90904 

Sound Transmission Control R-l 
Occupancies 

Shaft Enclosures 

Special Provisions for High-Rise 
Buildings/Group B2 (Office) & R-l 

Exit Signs and Exit Illumination 

Smoke Detectors/Group E Occu­
pancies 

Automatic Fire Extinguishing Sys­
tems for Commercial Cooking 
Equipment 

Penetrations of Fire Resistive As­
semblies 

Prefabricated and Manufactured 
Structures Code 

Facilities for the Handicapped 

Energy Code 

Electrical Space Heating 

HVAC System Shutdowns 

Elevators, Dumbwaiters, Escalators, 
Manlifts, Moving Walks, Hoists, 
Lifts & Wheelchair Elevating De­
vices 

Standby Power 

Machine Room, 
Lighting and Outlet 

Pit Lighting & Outlet 

Flood Proofing Regulations 

Rules for Mobile Homes 

MCAR - Minnesota Code of Agency Rules 
UBC - Uniform Building Code 
SBC - Minnesota Heating, Ventilating, Air Conditioning and Refrigera­

tion Code 
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NEC Table 220-2(b) is amended as follows: 

Unit load per sq. ft. (Watts) for Banks and Office Buildings shall be reduced 
from 5 to 3. 

Table 220-2(b). General Lighting Loads by Occupancies 

Type of Occupancy 

Armories and Auditoriums 

Banks 

Barber Shops and Beauty Parlors 

Churches 

Clubs 

Court Rooms 

* Dwelling Units 

Unit Load per 
Sq. Ft. (Watts) 

1 

3 

3 

1 

2 

2 

3 

Garages—Commercial (storage) Vi 

Hospitals 

* Hotels and Motels, including apartment houses 
without provisions for cooking by tenants 

Industrial Commercial (Loft) Buildings 

Lodge Rooms 

Office Buildings 

Restaurants 

Schools 

Stores 

2 

2 

2 

Vh 

3 

2 

3 

3 

Warehouses (Storage) lA 

In any of the above occupancies except one-
family dwellings and individual dwelling units 
of multifamily dwellings: 

Assembly Halls and Auditoriums 1 
Halls, Corridors, Closets Vi 
Storage Spaces V4 

* All receptacle outlets of 20-ampere or less rating in one-family and multi-
family dwellings and in guest rooms of hotels and motels [except those con­
nected to the receptacle circuits specified in Section 220-3(b)] shall be con­
sidered as outlets for general illumination, and no additional load calculations 
shall be required for such outlets. 
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NEC 300-22(b) is amended by adding an exception as follows: 

Exception: In Group B, Division 2, occupancies, communications circuits 
such as those set out in Section 800-1 may be installed in return air handling 
plenums located above ceilings without being installed in metallic tubing, 
metal conduit, or other types of metallic raceways when the building housing 
such Group B Division 2, occupancies is provided with an approved, fully 
automatic sprinkler system or the main return and exhaust air plenum is pro­
vided with approved smoke detectors which, when activated, shall place into 
operation all equipment necessary to prevent the recirculation of smoke. All 
such communication wiring, when abandoned, shall be removed upon order 
from the building official. 

NEC Section 700-6(b)(3) is amended to read as follows: 

Prime movers may be solely dependent upon a public utility gas system for 
their fuel supply when the Building Official determines that there is low 
probability of a simultaneous failure of both the off-site fuel delivery system 
and power from the outside electrical utility company. Means shall be pro­
vided for automatically transferring from one fuel supply to another where 
dual fuel supplies are used. When such a public utility gas system is approved 
by the Building Official, the requirement for an on-site fuel supply of two 
hours is not required. A public utility gas system shall not be an approved 
fuel supply for prime movers in buildings which are located in a designated 
flood plain area or in areas designated other than sesmic zone "O". 

NEC Section 800-3 is amended to read as follows: 

(d) Location. Circuits and equipment installed in ducts and plenums shall 
also comply with Section 300-22 as to wiring methods. 

Exception No. 1: Conductors listed as having adequate fire-resistant and low-
smoke producing characteristics shall be permitted for ducts, hollow spaces 
used as ducts, and plenums other than those described in Section 300-22(a). 

Exception No. 2: In existing buildings of Group A and B occupancies, com­
munication circuits may be installed in existing suspended ceiling plenums 
used for environmental air if the construction of the affected floor or level of 
the building does not exceed 50% of the value of new construction of that 
floor or level within a twelve month period. 

All such communication wiring shall be grouped and shall be independently 
supported from the structure. All such communication wiring when aban­
doned shall be removed. This exception shall not apply if the building official 
determines that such installation constitutes an increased hazard to life and/ 
or property. This exception shall not apply when listed conductors are avail­
able. 

The conductors referred to in this section would ordinarily be insulated, but 
the kind of insulation is not specified as reliance is placed on the protective 
device to stop all dangerous voltages and currents. 
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§ 1.18701 Plumbing. All plumbing in buildings and structures as defined in 
the Minnesota Building Code shall comply with the provisions of the Minne­
sota Plumbing Code 1979, which code is adopted by reference and made a 
part of the code. 

§ 1.18801 Elevators, dumbwaiters, escalators, manlifts, moving walks, hoists 
and lifts. General. Elevators, dumbwaiters, escalators, manlifts, moving walks, 
hoists and lifts shall be designed, constructed, installed and maintained so as 
to be reasonably safe to life, limb and adjoining property. 

§ 1.18802 Definitions. For the purpose of this chapter, the terms or words 
listed below shall have the meaning indicated: 

EXISTING INSTALLATION. Shall mean an installation on which the con­
struction or installation was begun prior to the effective date of this Code. 

NEW INSTALLATION. Shall mean an installation on which the construction 
or installation was begun subsequent to the effective date of this Code. 

§ 1.18803 Existing installations is amended to read as follows: 

A. All existing installations may be continued in service as long as they are 
properly maintained and are, in the opinion of the administrative authority, 
installed and maintained in a safe condition. The Administrative Authority 
may order the installation of car gates, car tops, and the car walls extended 
to the car top on all existing installations. The Administrative Authority shall 
have the authority to shut down any piece of equipment covered by this 
chapter, which in his opinion is dangerous to life, limb, and adjoining proper­
ty, and such equipment shall not be put back into operation until such unsafe 
condition has been corrected and approved by the Administrative Authority. 

B. Any installation which is materially changed subsequent to the date of 
enactment of this Code shall comply with all of the requirements covering a 
new installation. 

A material change shall be defined as any change which moves the location, 
increases or decreases the length of travel, changes the type of operation, in­
creases the speed or carrying capacity or changes the types of power supply 
of an existing installation. 

Any installation, whether new or existing, which shall become damaged, de­
fective or worn by fire or other causes including ordinary wear to such an 
extent that in the opinion of the administrative authority it becomes dan­
gerous to life, limb and adjoining property, such installations shall be repaired 
or rebuilt in conformity with the provisions of this chapter for new installa­
tions. Such equipment shall, if in the opinion of the administrative authority, 
it is found necessary to protect life, limb and property, be taken out of ser­
vice until such unsafe condition has been removed. 

C. Unsafe conditions. When an inspection reveals an unsafe condition, the 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



293 2 MCAR§ 1.18804 

inspector shall immediately file with the owner and the Administrative Au­
thority a full and true report of such inspection and such unsafe condition. If 
the Administrative Authority finds that the unsafe condition endangers 
human life, he shall cause to be placed on such elevator, escalator or moving 
walk in a conspicuous place, a notice stating that such conveyance is unsafe. 
The owner shall see to it that such notice of unsafe condition is legibly main­
tained where placed by the Administrative Authority. The Administrative 
Authority shall also issue an order in writing to the owner requiring the re­
pairs or alterations to be made to such conveyance which are necessary to 
render it safe, and may order the operation thereof discontinued until the 
repairs or alterations are made or the unsafe conditions are removed. A posted 
notice of unsafe conditions shall be removed only by the Administrative Au­
thority when he is satisfied that the unsafe conditions have been corrected. 

§ 1.18804 Inspection, tests and approval is amended to read as follows: 

A. Approval of plans. Any person, firm or corporation desiring to install, 
relocate, alter materially or extend any installation covered by this chapter 
shall be required to obtain approval for so doing from the administrative 
authority. Two sets of drawings and specifications showing such installations, 
relocation, alteration or extension shall be submitted for approval. 

B. Inspections and tests. It shall be unlawful for any person, firm or cor­
poration to put into service any installation covered by this chapter whether 
such installation is newly installed, relocated or altered materially without 
such installation being inspected and approved by the administrative author­
ity. The installer of any equipment included in this chapter shall notify the 
administrative authority seven days prior to completion of the installation for 
such inspection. The administrative authority shall have the authority to re­
quire such tests as provided in ANSI Al7.1-1978 Edition and Supplement as 
he may deem necessary to prove the safe operation of any installation: 

C. Approval. A certificate or letter of approval shall be issued by the ad­
ministrative authority for such installation when the entire installation is 
completed in conformity with this chapter. The entire installation shall in­
clude all enclosures or shafts, gates, doors, machinery safety and control 
devices and all other appurtenances necessary. 

D. Limited use of an elevator. When a building or structure is to be 
equipped with one or more elevators, at least one of such elevators may be 
approved for limited use prior to the completion of the building or structure. 

The use of such elevators may be permitted by the administrative authority 
under the authority of a limited permit issued by him for each class of ser­
vice. Such limited permit shall specify the class of service. Such limited per­
mit shall specify the class of service permitted and it shall not be issued until 
the elevator has been tested with rated load and the car safety and terminal 
stopping equipment have been tested to determine the safety of the equip­
ment and until permanent or temporary guards or enclosures are placed on 
the car and around the hoistway and at the landing entrance on each floor. 
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Landing entrance guards shall be provided with locks that can be released 
from the hoistway side only. Automatic and continuous pressure elevators 
shall not be placed in temporary operation from the landing push buttons un­
less door locking devices and/or interlocks are installed and operative. 

§ 1.18805 Accidents. 

A. To be reported. The owner or person in control of an elevator or other 
installation covered by this chapter shall promptly notify the administrative 
authority of any accident to a person or apparatus, on, about, or in connec­
tion with such elevator or other installation, and shall afford the administra­
tive authority every facility for investigating such accident and the damage 
resulting therefrom. Notification may be given to the administrative authority 
by telephone or verbally, but such notification shall be confirmed in writing. 

B. Investigation. The administrative authority shall make or cause to be 
made an investigation of the accident and the report of such investigation 
shall be placed on file in his office. Such report shall give in detail the cause 
or causes, so far as they can determine, and such report shall be open to pub­
lic inspection. 

C. Operation discontinued. When an accident involves the failure or de­
struction of a part of the installation or the operating mechanism, the elevator 
or other installation shall be taken out of service and shall not be used again 
until it has been made safe and such re-use approved by the administrative 
authority. 

The administrative authority may, if deemed necessary, order the discontinu­
ance of operation of any such elevator or installation until a new certificate 
of approval has been issued. 

D. Removal of parts restricted. No part of the damaged installation, con­
struction or operating mechanism shall be removed from the premises until 
permission is granted by the administrative authority. 

§ 1.18806 Elevators, dumbwaiters, escalators and moving walks is amended 
to read as follows: 

A. The ninth edition of the American National Safety Code for Elevators, 
Dumbwaiters, Escalators and Moving Walks-ANSI A17.1-1978 including sup­
plement ANSI A17.1a-1979, are hereby incorporated by reference and made 
a part of this Code. All references in ANSI A17.1-1978 and supplements, to 
the National Electrical Code shall be changed to read: "National Electrical 
Code" ANSI CI 1978 (NFPA 70-1978). 

B. Exceptions to ANSI A 17.1. 

1. Winding drum machine. Winding drum machines shall not be per­
mitted on new elevators installations nor replacements on existing installa­
tion. 
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2. Swing doors. Horizontal swing doors, either single section or center 
opening two section, shall not be permitted on new elevator installations nor 
as replacements on existing installations, except the administrative authority 
may approve such installation if the conditions are such as to make it impos­
sible to install other than swing doors. 

3. Side exits. Side emergency exits on elevator cars shall not be per­
mitted. 

4. In each elevator lobby served by elevators complying with ANSI rule 
211.3 of the Elevator Code identified as ANSI A17.1-1978, all automatic-
operation elevators serving three or more stories above or below the main 
floor or having a travel of twenty five (25) feet or more above or below the 
main floor, at least one elevator car serving all floors in a building shall have 
a platform size that is standard for the elevator supplier, and capable of ac­
commodating an ambulance stretcher in its horizontal position. The opening 
to the elevator car shall be capable of passageway for such ambulance stretch­
er. 

5. Exterior elevator call buttons shall be placed not higher than 60 
inches above the floor. No emergency stop switch, door opening and door 
closing buttons, or elevator floor buttons shall be placed higher than 60 
inches above the floor. 

6. Standby power. In every building over one story and more than 75 
feet in height, emergency power shall be provided for at least one passenger 
elevator in each bank. This emergency power shall be transferable to any 
other elevator in the bank and shall be capable of operating the elevator with 
a full load at contract speed or not less than 150 feet per minute. Emergency 
power shall be provided by an approved self-contained generator set to oper­
ate whenever there is a loss of power in the normal power supply. The genera­
tor shall be in a separate room having at least a one-hour fire resistive occu­
pancy separation from the remainder of the building and shall have an on site 
fuel supply adequate to operate the equipment for two hours. See UBC 
Standards 18-1. 

7. Operating devices. All operating devices shall be of the enclosed elec­
tric type. Rope or rod operated devices activated by hand, or rope operating 
devices activated by wheels, levers or cranks, shall be removed. EXCEPTION: 
This shall not be considered a material change. 

C. Amendments to ANSI A.17.1-1978. 

ANSI Al 7.1—Rule 100.4a is amended to read as follows: 

100.4a—Vents Required. 

Hoistways of elevators serving more than three (3) floors shall be provided 
with means for venting smoke and hot gases to the outer air in case of fire. 
Vents may be manually openable or remote control automatic vents. Loca­
tion of operating devices are subject to approval of the Fire Chief. 
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EXCEPTIONS: Hoist ways not extending into the top floor of the build­
ing, in buildings other than hotels, apartment houses, hospitals and similar 
buildings with overnight sleeping quarters, where the hoistways are equipped 
with approved automatic sprinklers connected to the building water-supply 
system or to an approved automatic sprinkler system (See NFPA No. 13-1976 
Sprinkler Systems). Such systems shall be responsive to an accumulation of 
smoke as well as heat at the top of the hoistway. 

ANSI Al 7.1—Rule 100.4b is amended to read as follows: 

100.4b Location of Vents. 

Vents shall be located: 

1. In the side of the hoistway enclosure directly below the floor or floors 
at the top of the hoistway, and shall open either directly to the outer air or 
through noncombustible ducts to the outer air; or 

2. In the wall or roof of the penthouse or overhead machinery space above 
the roof, provided that openings have a total area not less than the minimum 
specified in Rule 100.4c. Vents passing through machine rooms must be in 
noncombustible ducts. When a vent is installed in the roof of the hoistway, a 
protective grill shall be provided to prevent persons from falling into hoist­
way. 

ANSI Al 7.1—Rule 101.5a is amended to read as follows: 

101.5a Lighting. 

Permanent electric lighting shall be provided in all machine rooms and ma­
chinery spaces. 

The illumination shall be not less than ten (10) foot-candles at the floor level. 
The lighting control switch shall be located within easy reach of the access 
to such rooms or spaces. Where practicable, the light control switch shall be 
located on the lock-jamb side of the access door. 

A 20 ampere 110-120 volt AC ground type convenience outlet shall be in­
stalled in the machine room. The circuit for this convenience outlet shall not 
be connected to the equipment circuits. 

ANSI A17.1— Rule 106.1e is amended to read as follows: 

106.1 e Illumination of Pits. 

A permanent lighting fixture shall be provided in all pits, which shall provide 
an illumination of not less than five (5) foot-candles at the pit floor. A light 
switch shall be provided and shall be so located as to be accessible from the 
pit access door. 
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A 20 ampere 110-120 volt AC ground type convenience outlet shall be in­
stalled in the pit. The circuit for this convenience outlet shall not be con­
nected to the equipment circuits. 

ANSI Al 7.1-Rule 110.2a is amended to read as follows: 

ANSI A17.1—Rule 110.2a-For Passenger Elevators and Freight Elevators 
Authorized to Carry Employees. 

Entrances shall be one of the following types: 

1. Horizontal side, single or multisection. 

2. Swing, single-section. 

3. Combination horizontal slide and swing. 

4. Power-operated, vertical slide biparting counterbalanced, or vertical 
slide counterweighted which slide down to open, where located at entrances 
used by passenger (See Rule 207.4). 

5. Hand or power-operated vertical slide which slide up to open. 

EXCEPTION: At landing openings used exclusively for freight, any type 
of entrance permitted by Rule 110.2b. 

6. Elevator doors shall provide a clear opening of at least 32 inches. 

ANSI Al7.1—Rule 111.9b is amended to read as follows: 

111.9b—Location and Design of Hoistway Access Switches. 

Hoist way access switches shall conform to the following: 

1. Hoistway access switches shall be provided at top and bottom landings. 
The operation of the switch at the top floor shall be zoned to stop the top of 
the elevator car substantially level with the top floor. 

2. The switch shall be installed adjacent to hoistway entrance at the access 
landing with which it is identified. 

3. The switch shall be of the continuous-pressure spring-return type, and 
shall be operated by a cylinder-type lock having not less than a five (5) pin or 
five (5) disc combination with the key removable only when the switch is in 
the "OFF" position. The lock shall not be operable by any key which will 
operate locks or devices used for other purposes in the building. The key shall 
be available to and used only by inspectors, maintenance men, and repair­
men. 

ANSI A17.1-Rule 111.9e is amended to read as follows: 
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111 .9e—Location and Design of Hoistway Door Unlocking Devices. 

Hoistway door unlocking devices shall conform to the following: 

1. The device shall unlock and permit the opening of the hoistway door 
from the lowest landing irrespective of the position of the car. 

2. The device shall be installed only at the lowest landings. 

EXCEPTION: For Emergency use, see Rule 111.10. 

3. The device shall be designed to prevent unlocking the door with com­
mon tools. 

4. The operating means for unlocking the door shall be provided with a 
special key not easily duplicated, and said key shall be available only to ele­
vator mechanics and inspectors. I'he interlocks shall be designed and adjusted 
as to prevent movement of the car until after the door is closed and in the 
locking position. 

5. The unlocking-device key way shall be located at a height not greater 
than six (6) feet eleven (11) inches above the floor. 

NOTE: For diagrammatic representation, see Appendix C. 

ANSI A 17.1—Rule 112.5 is amended to read as follows: 

ANSI A17.1-Rule 112.5—Reopening Device for Power-Operated Car 
Doors or Gates. 

Where required by Rule 112.3d or Rule 112.4, a power-operated car door or 
gate shall be provided with a reopening device which will function to stop 
and reopen a car door or gate and the adjacent hoistway door in the event 
that the car door or gate is obstructed while closing. If the closing kinetic 
energy is reduced to two and one-half (2-1/2) foot pounds or less, the reopen­
ing device may be rendered inoperative (see Rule 112.4-a). 

For center-opening doors, the reopening device shall be so designed and in­
stalled that the obstruction of either door panel when closing will cause the 
reopening device to function. 

Hoistway door protection in passenger elevators. Hoistway doors on all 
passenger elevators shall not be solely dependent upon the door edge reopen­
ing device for protection from the doors closing on an obstruction, but shall 
also be provided with an approved light beam or electronic door protection 
device. 

ANSI Al7 .1-Rule 204.2a is amended to read as follows: 

204.2a—Material for Enclosures and Enclosure Linings. 
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Car enclosures and car-enclosure linings shall conform to the following: 

1. Material for enclosures shall be: 

a. Metal; or 

b. Fire-retardant-treated wood; or 

c. Other equally fire retardant approved material. 

EXCEPTION: Non-fire-retardant treated wood or materials of equivalent 
combustible characteristics may be used if all exterior surfaces of the enclo­
sure are covered with sheet metal not less than No. 27 U.S. gauge or other 
equally fire-retardant material or are are protected by painting with an ap­
proved fire-retardant paint having a flame spread rating of not over 50, ap­
plied in accordance with the instructions of the manufacturer. Such ratings 
shall be based on the test procedure specified in ANSI/ASTM E84. 

2. Slow burning combustible materials for insulating, sound deadening or 
decorative purposes may be used for lining enclosures if firmly bonded flat 
to the enclosure. Such materials shall not be padded. Materials must have a 
Class 1 Flame Spread Rating. 

EXCEPTION: Padded protective linings used temporarily in passenger cars 
during the handling of freight, provided the pads are made of fire-retardant 
material or treated with an acceptable fire retardant. The fire retardant-treat-
ment shall be renewed as needed. The protective linings shall clear the floor 
of the car by not less than four (4) inches. 

ANSI Al 7.1—Rule 206.4c is amended to read as follows: 

206.4c—Type of Speed-Governor Overspeed Switches, Speed-Reducing 
Switches, and Car-Safety-Mechanism Switches Required. 

Switches used to perform the function specified shall be positively opened. 
Overspeed and speed-reducing switches permitted by the exception to Rule 
206.4b and operated by the speed governor shall remain in the open position 
until manually reset. Switches operated by the car safety mechanism shall be 
the manually reset type. 

ANSI A 17.1—Rule 211.1 is amended to read as follows: 

Rule 211.1 

Emergency communications. Every elevator car shall be provided with a two-
way communication system connected to an approved emergency service 
which operates 24 hours every day. 

ANSI Al7.1—Rule 211.3a is amended to read as follows: 

211.3a—Automatic-Operation Elevators. 
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All automatic-operation elevators serving three or more landings or having a 
travel of twenty-five (25) feet or more, shall conform to the following: 

1. A three position (on, off, and by-pass) key-operated switch shall be pro­
vided at the main floor for each single elevator or for each group of elevators. 
The key shall be removable only in the "on" and "off" positions. When the 
switch is in the "on" position, all elevators controlled by this switch and 
which are on automatic service shall return nonstop to the main floor, and 
the doors shall open and remain open. 

a. An elevator traveling away from the main floor shall reverse at the 
next available floor without opening its doors. 

b. Elevators equipped with automatic power-operated doors and stand­
ing at a floor other than the main floor, with doors open, shall close the doors 
without delay, and proceed to the main floor. 

c. Door reopening devices for power-operated doors which are sensitive 
to smoke, heat or flame shall be rendered inoperative. 

d. All car and corridor call buttons shall be rendered inoperative and 
all call registered lights and direction lanterns shall be extinguished and re­
main inoperative. 

e. A car stopped at a landing shall have its "Emergency Stop Switch" 
rendered inoperative as soon as the doors are closed and it starts toward the 
main floor. A moving car, traveling to or away from the main floor, shall have 
its "Emergency Stop Switch" rendered inoperative immediately. 

f. A sensor in each elevator lobby, which when activated prevents cars 
from stopping at that floor, shall not be substituted for the above require­
ments. 

2. Sensing Devices. 

In addition to the key-operated switch required in 1 above, heat and smoke 
or products of combustion sensing devices shall be installed in accordance 
with NFPA No. 72D 1975 in each elevator lobby at each floor, except the 
main floor. The activation of a sensing device in any elevator lobby shall 
cause all cars in all groups that serve that lobby to return nonstop to the main 
floor. The operation shall conform to the requirements of 211.3a-l-a to 
211.3a-l-e. The key-operated switch required by 211.3a-l, when moved to 
the "by-pass" position, shall restore normal service independent of the sens­
ing devices. 

EXCEPTIONS: 

(1) Elevators in buildings which are completely protected by an auto­
matic sprinkler system (See NFPA No. 13 1976 Sprinkler Systems). 

(2) Freight elevators located in or at openings into manufacturing areas. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



301 2 MCAR§ 1.18806 

(3) Elevator lobbies at unenclosed landings. 

3. Elevators without a terminal landing at grade level shall be returned to 
that landing closest to grade level or other approved level and shall conform 
to the requirements of 211.3a-l, -2, -3, -4, -5, -6. 

4. One (1) car in each bank of automatic-operation elevators serving five 
(5) or more floors above or below the main floor or having a travel of fifty 
(50) feet or more above or below the main floor shall be provided with the 
following operation: 

A two position (off and on) key-operated switch shall be provided in or adja­
cent to an operating panel in each car and it shall be effective only when the 
main floor key-operated switch (211.3a-l) is in the "on" position or a sensing 
device has been activated and the car has returned to the main floor or other 
approved level. The key shall be removable only in the "off" position and 
when in the "on" position, it shall place the elevator on emergency operation. 

The operation of elevators on emergency service shall be as follows: 

a. An elevator shall be operable only by a person in the car. 

b. Elevators shall not respond to elevator corridor calls. 

c. The opening of power-operated doors shall be controlled only by 
continuous pressure "open" buttons or switches. If the switch or button is 
released prior to the doors reaching the fully open position, the doors shall 
automatically reclose. Open doors shall be closed by either the registration of 
a car call or by pressure on "door close" switch or button. 

d. Elevator shall be removed from emergency service by moving the 
emergency service key-operated switch in the car to the "off" position with 
the car at the main floor. 

5. Multi-deck elevators shall conform to the requirements of 211.3a-l ,-2, 
-3 , -4, -6; and to additional requirements as follows: 

a. The key-operated switch required by 211.3a-l may be located at 
either main lobby. 

b. The key-operated switch in the car required by 211.3a-4 for emer­
gency service operation shall be located in the top deck. The elevators shall be 
provided with means for placing the lower deck out of service including 
closing of car and hoistway doors. The lower deck shall be out of service be­
fore the emergency service operation from the top deck becomes effective. 
The means for placing the lower deck out of service shall be located in that 
deck or adjacent to the entrance in the corridor. 

6. The switches required by 211.3a-l and 211.3a-4 shall be operated by 
the same key but which is not a part of a building master key system. There 
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shall be a key for the main floor switch and for each elevator in the group and 
these keys shall be kept on the premises by persons responsible for mainte­
nance and operation of the elevators, in a location readily accessible to au­
thorized persons, but not where they are available to the public. 

7. The switches required by 211.3a-4 shall conform to the following: 

Emergency elevators. All keyed switches installed to operate elevators on 
emergency service shall be required to be keyed alike to a pattern approved 
by the Administrative Authority. In lieu of the above, keys for emergency 
elevator service may be in a metal box placed in a location approved by the 
Administrative Authority, provided said box is locked with a 5 pin tumbler 
core lock or equivalent which is keyed to the same pattern. 

ANSI A 17.1—Rule 602.1 is amended to read as follows: 

Rule 602.1-Car Safeties. 

Elevators having a travel of more than fifteen (15) feet shall be provided with 
a car safety, attached to the underside of the car frame, capable of stopping 
and sustaining the car and rated load. 

The car safety device is not required to be operated by a speed governor, and 
may be of the instantaneous type operated as a result of the breaking or 
slackening of the suspension members. 

Where the travel exceeds forty (40) feet, driving machines having hand-oper­
ated brakes shall also be equipped with an automatic speed retarder. 

All handpowered elevators shall be equipped with a broken rope safety de­
vice, 

ANSI A 17.1—Rule 703.1 is amended to read as follows: 

Rule 703.1-Where Required. 

Car and counterweight safeties shall not be required except for protection of 
spaces below hoist ways for all dumbwaiter cars and counterweights having a 
rated load over twenty-five (25) pounds. Where required, the car and counter­
weight safeties may be operated as a result of breaking the suspension means 
and may be of the inertia type without governors. Car safeties may be located 
in the car crosshead. 

All dumbwaiters shall be equipped with a broken rope safety device. 

§ 1.18807 Stage and orchestra lifts. Stage and orchestra lifts shall be de­
signed, installed, constructed and maintained so as to be reasonably safe to 
life, limb and adjoining property and shall be approved by the administrative 
authority prior to installation or construction. 

§ 1.18808 Manlifts. Manlifts shall be designed, installed, constructed, and 
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maintained so as to be reasonably safe to life, limb, and adjoining property 
shall conform to the standards specified in the American National Safety 
Code for manlifts, ANSI A90.1-1969 and Regulations of the Department of 
Labor and Industry. 8 MCAR § § 1.7120-1.7129. 

§ 1.18809 Temporary interior and exterior hoists. Temporary interior and 
exterior hoists shall be designed, constructed, installed and maintained so as 
to be reasonably safe to life, limb and adjoining property, shall conform to 
Safety Requirements for Workman's Hoists, ANSI 10.4-1963, Safety Require­
ments for material hoists, ANSI 10.5-1969 and Regulations of the Depart­
ment of Labor and Industry. 

§ 1.18810 Mechanical parking garage equipment. Mechanized parking garage 
equipment shall be designed, constructed, installed and maintained so as to 
be reasonably safe to life, limb and adjoining property, and shall conform to 
the standards specified in the American Standard Safety Code for Mechanized 
Parking Garage Equipment ANSI Al 13.1 (R-1971). 

STANDARDS FOR WHEELCHAIR ELEVATING DEVICES 

§ 1.18811 Standards for wheelchair elevating devices. 

A. Applicability. 

1. These rules apply to electric powered vertically traveling elevating 
devices used to raise or lower physically handicapped persons from one level 
to another in existing buildings, hereinafter in these rules referred to as a de­
vice. 

2. The device shall conform to all applicable sections of ANSI A17.1-
1978 National Safety Code for Elevators, Dumbwaiters, Escalators and 
Moving Walks, which are directly referred to in these rules. 

§ 1.18812 Hoistways, hoistway enclosures. 

A. Hoistway walls shall be provided on all sides of the device not used for 
entrance or exits. Walls shall be fully enclosed and of non-combustible ma­
terial. Walls shall extend to a height of at least the top terminal landing level. 
When terminated at top landing level or any level below 4 2 " above top termi­
nal landing a guard rail conforming to UBC § 1716 shall be provided. 

B. Strength of enclosure. See Rule lOO.le. 

C. Construction at top of hoistway. A ceiling at the top of the hoistway is 
not required unless a hazard exists from falling objects from overhead. When 
a ceiling is provided it must be noncombustible material and must reject a ball 
1" in diameter. Minimum clear headroom 7'-0". 

D. Construction at bottom of hoistway. A pit is not required, but when 
provided it shall be designed as to prevent entry of ground water. The floor 
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at the bottom level shall be designed to accept the loads imposed upon it. 
(U.B.C. Chapter 23.) 

E. All ramp surfaces leading to or from the device shall be of the nonskid 
type. Ramps slope shall not exceed a ratio of 1 vertical to 12 horizontal. 

F. Devices shall not be exposed to the outside elements. 

G. Projections recesses and setbacks in hoistway enclosures, see Rule 100.6 
and Rule 110.10A (Omit Item 1 only). 

H. Means shall be provided to prevent movements of platform when load­
ing or unloading. 

I. For electrical wiring, pipes and ducts in hoistways and machine rooms, 
see Rule 102. 

J. Location of device. The device may be installed in a stair enclosure or 
exit system provided it does not reduce or obstruct exit widths as required 
in UBC Chapter 33. 

K. All exposed equipment on a device shall be guarded to protect against 
accidental contact which could cause bodily injury. 

L. A movable barrier (or gate) at the upper terminal landing shall be in­
stalled to prevent a wheelchair from rolling off end of landing while waiting 
for the device. All movable barriers are to be self closing when the platform 
leaves the floor level. Means shall be provided so barrier can not be opened 
unless platform is in the top landing zone. When the movable barriers to the 
device are power operated they must meet all requirements of Section 1 Rule 
112. 

M. The terminal landings shall be permanently fastened, and constructed 
so as to safely carry the imposed loads. 

N. Upper terminal ramp or landing shall be provided with guard rails on 
open sides. 

O. Lighting shall conform to Rule 204.7(a). 

P. The device shall be permanently anchored and maintained in a level 
position. 

Q. Guardrails shall be provided to protect against access to the area of the 
bottom terminal landing when skirt is utilized as a loading ramp. 

R. The running clearance from front or rear to the permanent hoistway 
enclosure shall not be more than 1" nor less than 1/2". 

§ 1.18813 Machinery and equipment for the devices. 
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A. The frame and platform shall be of steel or approved non combustible 
material. The platform shall not be larger than 4 2 " wide by 60" long and not 
less than 36" wide x 4 8 " long (inside dimensions). 

B. The rated capacity shall be not less than 400 lbs. nor less than 33 and 
1 /3 pounds per square foot. 

C. The device shall be designed to insure a safety factor of 5. 

D. Welding on the device shall conform to rule 203.7. 

E. Means shall be provided on vertical traveling devices to prevent access 
below the platform when it is in the raised position. 

F. When a skirt is provided, they must be solid (not perforated or grilled), 
and may be hinged or collapsible type. If of hinged or collapsible type they 
shall have a switch to cut off the power to the driving machine in case of ac­
cidental contact with any object while device is moving downward. The re­
quired pressure on the skirt to make the switch function shall not exceed 4 
lbs. 

G. Means shall be provided to prevent wheelchair from rolling off platform 
when in operation. 

H. The speed of the device shall not exceed 15 feet per minute in either 
direction under full load conditions. 

I. The total travel of the device shall not exceed 54". 

J. 1. Operating means shall be provided by the use of a universal key or 
magnetic card available and restricted to key personnel and physically handi­
capped persons. 

2. Operation shall be by continuous pressure, key operated switches. 
Switches shall be arranged so that they will not remain in the run position 
unless held in position and will automatically return to the "off" position if 
released. Key switches shall be so located as to permit an unobstructed view 
of the entire length of the travel of the device. 

3. A slack cable or chain switch shall be provided where applicable. 

4. An upper and lower terminal stopping switch shall be provided to 
stop the device at the terminal landings. 

5. The device shall conform to Rule 501.1 lc for control and operating 
circuit requirements. 

K. A mechanical stop shall be provided at the top and bottom. Overtravel 
and undertravel shall not be more than 1" until the mechanical stop is 
reached. Stops shall be designed to stop the car at full load, full speed in both 
directions and have a safety factor of not less than 5. 
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L. A data plate shall be installed under the platform which shall contain: 
car weight, capacity, total load, and speed plus total load, and speed plus 
total weight of device. 

M. A full load speed safety test shall be performed on an annual basis. 

N. Covers to mechanism shall be removable, for inspection purposes. 

O. A sign shall be placed inside the device indicating, "for use by physical­
ly handicapped persons only". Letters shall not be less than 2" high. 

P. Maintenance shall be provided on the device and shall conform to appli­
cable rules of Part 10. 

Q. If the device is of the hydraulic type, the engineering shall conform to 
Rule 1302. 

R. An alarm bell shall be installed in accordance with Rule 211.1 and shall 
be connected to a push button on car operating panel marked "alarm". 

§ 1.1 8901 Adoption of "Flood Proofing Regulations." Sections 1 00 through 
1406 of the 1972 Edition of "Flood Proofing Regulations" (FPR) as promul­
gated by the Office of the Chief Engineers, U.S. Army, Washington, D.C. is 
incorporated by reference and hereby made a pait of the State Building Code 
subject to the following amendments: 

(FPR Sections 201.2 through 208.2 are placed in the appendix of this Code.) 

FPR Section 200.2 is amended to read as follows: 

Official Flood Plain Zoning Map: The Official Plain Zoning Map showing the 
extent and boundaries of the Primary and Secondary Flood Hazard .Areas is 
hereby declared and established as part of these Regulations. Hereinafter 
reference to term Primary Flood Hazard Areas in these regulations shall be 
synonymous with the term "flood plain areas" as used in the Minnesota 
Regulations NR 85-93. 

FPR Section 200.3 is amended to read as follows: 

Regulatory 

Flood Datum: For the purpose of these regulations, the Regulatory Flood 
Datum, or as hereinafter referred to as the "RFD", is hereby declared and 
established for use as the reference datum for determining the elevation above 
mean sea level to which flood-proofing protection shaD be provided. Herein­
after reference to the term "Regulatory Flood Datum" in these regulations 
shall be synonymous with the term "flood protection elevation" as used in 
Minnesota Regulations NR 85-93. 

FPR Section 201.1 is amended to read as follows: 
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Application: These regulations shall apply to the construction, alteration, and 
repair of any building or parts of a building or structure in the Flood Hazard 
Area(s) of the municipalities. Additions, alterations, repairs and changes of 
use occupancy shall comply with all provisions for new buildings and struc­
tures as otherwise required in the Building Code, except as specifically pro­
vided in these Regulations. 

FPR Section 201.2 is amended to read as follows: 

This section shall apply unless equivalent provisions are incorporated in the 
city or county Flood Plain Zoning Ordinance. 

Nonconforming Use: A structure, or the use of a structure or premises which 
was lawful before the passage or amendment of the ordinance but which is 
not in conformity with the provisions of these Regulations may be continued 
subject to the following conditions: 

1. No such use shall be expanded, changed, enlarged or altered in a way 
which increases its nonconformity. 

2. No structural alteration, addition, or repair to a'ny conforming struc­
ture over the life of the structure shall exceed 50 percent of its value at the 
time of its becoming a nonconforming use, unless the structure is permanent­
ly changed to a conforming use. 

3. If such use is discontinued for 12 consecutive months, any future use of 
the building premises shall conform to these Regulations. The assessor shall 
notify the zoning administrator in writing of instances of non-conforming 
uses which have been discontinued for a period of 12 months. 

4. If any nonconforming use or structure is destroyed by any means, in­
cluding floods, to an extent of 50 percent or more of its assessed value, it 
shall not be reconstructed except in conformance with the provisions of these 
Regulations; provided, the Board of Appeals may permit reconstruction if the 
use or structure is located outside the floodway and is adequately and safely 
flood-proofed, elevated, or otherwise protected in conformance with these 
Regulations. 

5. Uses or adjuncts thereof which are or become nuisances shall not be en­
titled to continue as nonconforming uses. 

6. Any alteration, addition, or repair to any nonconforming structure 
which would result in substantially increasing its flood damage or flood haz­
ard potential shall be protected as required by these Regulations. 

7. The Building Official shall maintain a list of nonconforming uses in­
cluding the date of becoming nonconforming, accessed value at the time of its 
becoming a nonconforming use, and the nature and extent of nonconformity. 
This list shall be brought up-to-date annually. 
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8. The Building Official shall prepare a list of those nonconforming uses 
which have been flood-proofed or otherwise protected in conformance with 
these regulations. He shall present such list to the Board of Appeals which 
may issue a certificate to the owner stating that such uses, as a result of 
these corrective measures, are in conformance with these Regulations. 

FPR Section 203.3 is amended to read as follows: 

Records. Copies of such tests, reports, certifications, or the results of such 
tests shall be kept on file in the office of the Building Official for a period of 
not less than two (2) years after the approval and acceptance of the com­
pleted structure for beneficial occupancy. 

FPR Section 204.6 is amended to read as follows: 

Board of Appeals: See 2 MCAR § 1.10111 UBC § 204. 

FPR Section 204.7 is amended to read as follows: 

Validity: It shall be unlawful for any person, firm or corporation or agency 
(state or local) to erect, construct, enlarge, alter, repair, move, improve, re­
move, convert, or demolish, any building or structure in the Flood Hazard 
Area(s), or cause the same to be done, contrary to or in violation of any of 
the provisions of these Regulations and/or "The Building Code". 

FPR Section 205.1 is amended to read as follows: 

Statement of Intention to Improve: The Owner or any registered architect or 
licensed professional engineer authorized to represent the Owner shall, before 
preparing final plans for any improvement in the Flood Hazard Area(s), file 
with the Building Official a Statement of Intention to Improve, including a 
brief description of the type of improvement being considered and giving its 
precise location, on a form provided by the Building Official. The Building 
Official shall note on two copies the elevation of the RFD at the location of 
the proposed improvement. One copy of the Statement of Intention to Im­
prove shall be retained by the Building Official until a permit copy for im­
provement on the site is approved or one year has elapsed; a second copy 
shall be returned to the Owner for his use in final siting and design of his 
improvement. Assignments of the RFD elevations at all locations shall be 
made from profiles and/or cross sections provided by the Army Corps of 
Engineers, SCS, USGS. This information shall be open to public examination 
at all reasonable times. 

FPR Section 205.2 is amended to read as follows: 

Permits Required: No person, firm or corporation shall erect, construct, 
alter, repair, move, remove, convert, or demolish any building or structure or 
any part thereof, or make any other improvement within the structure or any 
part thereof, or make any other improvement within the Flood Hazard 
Area(s), or cause same to be done, without first obtaining a separate building 
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flood proofing permit for any such improvement from the Building Official. 
Ordinary minor repairs may be mude with the approval of the Building Of­
ficial without a permit, provided that such repairs shall not violate any pro­
visions of these Regulations or of "The Building Code". 

FPR Section 205.3 No. 2 is amended to read as follows: 

Two (2) sets of complete plans and specifications, in addition to plans and 
specifications required by "The Building Code", except that plans and speci­
fications for any and all proposed improvement in the primary Flood Hazard 
Area(s) shall be prepared by an engineer or architect licensed by the State to 
practice as such. All drawings and specifications shall bear the name of the 
author thereof in his true name, followed by such title as he may be lawfully 
authorized to use. All plans and sections shall be noted with the proposed 
flood-proofing class of each space below the RFD including detail drawings 
of walls and wall openings. 

Exception: Plans for Group M Division 1 Occupancies need not be prepared 
by a licensed architect or engineer. 

FPR Section 205.3 No. 3 is amended to read as follows: 

Two (2) copies of the Owner's Contingency Plan, which shall describe in de­
tail all procedures for temporary placement and removal or contingent pro­
tection proposed items in spaces affected by these Regulations including: 

(a) Plans and schedules for items to be removed and locations of places 
above the RFD to which they will be removed if these contents violate re­
strictions associated with the flood-proofing class of the space in which they 
are placed temporarily, including specific organizational responsibilities. 

(b) Procedures, materials and equipment for protecting items required to 
have protection by their flood-proofing class, but for which this protection is 
proposed to be provided contingently, including specific organizational re­
sponsibilities for accomplishing this protection. 

Waivers of restrictions implicitly requested by submission of the Owner's 
Contingency Plan may be granted by the Building Official as provided by 
1101.2. 

FPR Section 209.1 is amended to read as follows: 

New Building and Structures: Every building or structure hereafter erected, 
that is located in the primary Flood Hazard Area(s) where the ground surface 
is two (2) feet or more below the RFD, or where flood water velocities may 
exceed five (5) feet per second, shall be provided with an enclosed refuge 
space above the RFD, of sufficient area to provide for the occupancy load 
with a minimum of 1 2 square feet per person. It shall be provided with one 
or more exits through the exterior walls above the RFD to an exterior plat­
form and stairway not Jess than three (3) feet wide. 
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FPR Section 209.3 is amended to read as follows: 

Use of Space Below the Regulatory Flood Datum: No floor level or portion 
of the building or structure that is below the RFD regardless of structure or 
space classification shall be used as habitable space, or for storage of any 
property, materials, or equipment that might constitute a safety hazard when 
contacted by flood waters. 

FPR Section 210.7 is amended to read as follows: 

Placard Types: Placards shall be white rigid plastic or other non-water suscep­
tible materials eight (8) inches long and twelve (12) inches wide, and shall 
have printed thereon in black letters the information shown in Figure 2. 

FPR Section 300.0 is amended by adding a subsection to read as follows: 

FPR Section 300.2 Interpretation: For the purpose of these regulations, 
where definition of terms as set forth in this Chapter conflict in meaning with 
those as set forth in Minn. Regs. NP 85(c), the latter shall take precedence. 

FPR Section 301.2.9 is amended to read as follows: 

Habitable space (Room) is space in a structure for living, sleeping, eating or 
cooking. Bathrooms, toilet compartments, closets, halls, storage rooms, 
laundry or utility space, and similar areas, are not considered habitable space. 

FPR Section 301.4.1 is amended to read as follows: 

Building Code: The State Building Code setting forth standards for the con­
struction, addition and modification and repair of buildings and other struc­
tures for the purpose of protecting health, safety, and general welfare of the 
public. 

FPR Section 402,1 (Table 2) is amended to read as follows: 

General: Table 2 indicates the various degrees of protection required to per­
mit use of spaces for each flood-proofing; the chart in itself shall not be con­
strued as being exhaustive with respect to all requirements imposed by these 
Regulations. In any disputes arising over the interpretation of this chart, the 
written provisions of these Regulations shall be considered as definitive. 
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Table 2 
SPACE CLASSIFICATION CHART 

FLOOD-PROOFING CLASSIFICATION OF SPACES 
MINIMUM REQUIREMENTS 

Flood -
Proofing 
Classes 

W l 
Com­
pletely 
Dry 

W2 
Essentially 
Dry 

W3 
Flooded 
wi th Pota­
ble Water 

W 4 
Flooded 
wi th 
Flood 
Water 

WS 
Non-
Flood-
Proofing 

Water-
Proof 

ing 

T y p e 
A 

Type 
B 

T y p e 
A 

T y p e 
C 

-

Struc­
tural 

Loads 

Class 
1 

Class 
1 

Class 
2 

Class 
3 

-

Closure 
of 

Open­
ings 

Type 
1 

T y p e 
2 

T y p e 
3 

T y p e 
4 

T y p e 
5 

Internal 
Flood­
ing & 
Drain­

ing 

00 

ct 
n 

U 

*> 

Floor­
ing 

Class 
1 

Class 
2 

Class 
3 

Class 
4 

Class 
5 

Walls 
and 

Ceil­
ings 

Class 
1 

Class 
2 

Class 
3 

Class 
4 

Class 
S 

Con­
tacts 

Class 
1 

Class 
2 

Class 
3 

Class 
4 

Class 
5 

Elec­
trical 

r* 

u 
0) 

Q. 
n .c 
U 

Mechan 
ical 

n 

w u 

Q-
n 
(J 
4f 

FPR Section 612.2.1 is amended to read as follows: 

Natural Terrain: In addition to the requirements of "The Building Code", the 
building shall be located not less than fifteen (15) feet back from the line of 
incidence of the RFD on the ground, foundation design shall take into con­
sideration the effects of soil saturation on the performance of the founda­
tions, the effects of flood waters on slope stability shall be investigated, 
normal access to the building shall be by direct connections with areas above 
the RFD and all utility service lines shall be designated and constructed as re­
quired to protect the building and/or its components from damage or failure 
during a flooding event to the RFD. 

FPR Section 612.2.2 is amended to read as follows: 

Building on Fill: The building and all parts thereof may be constructed above 
the RFD on an earth fill. Prior to placement of any fill or embankment ma­
terials, the area upon which fill is to be placed, including a five-foot strip mea­
sured horizontally beyond and contiguous to the toe line of the fill, shall be 
cleared of standing trees and snags, stumps, brush, down timber, logs and 
other growth, and all objects including structures on or above the ground 
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surface or partially burned. The area shall be stripped of topsoil and all other 
material which is considered unsuitable by the Building Official as foundation 
material. All combustible and noncombustible materials and debris from the 
clearing, grubbing and stripping operations shall be removed from the pro­
posed fill area and disposed of at locations above the RFD and/or in the man­
ner approved by the Building Official. Fill material shall be of a selected type, 
preferable granular and free-draining placed in compacted layers. Fill selec­
tion and placement shall recognize the effects of saturation from flood waters 
on slope stability, uniform and differential settlement, and scour potential. 

The minimum elevation of the top slope for the fill section shall be no more 
than one foot below the RFD. Minimum distance from any point of the 
building perimeter to the top of the fill slope shall be either fifteen (15) feet 
or twice the depth of fill at that point, whichever is the greater distance. This 

, requirement does not apply to roadways, driveways, playgrounds and other 
related features which are not integral and functional parts of the building 
proper. Fill slopes for granular materials shall be not steeper than one vertical 
on one and one-half horizontal, unless substantiating data justifying steeper 
slopes are submitted to the Building Official and approved. For slopes ex­
posed to flood velocities of less than five (5) feet per second, grass or vine 
cover, weeds, bushes and similar vegetation undergrowth will be considered 
to provide adequate scour protection. 

FPR Section 802.1 is amended to read as follows: 

Applicability: Spaces to be intentionally flooded with flood water (W4) shall 
be provided with the necessary equipment, devices, piping, controls, etc. 
necessary for automatic flooding during the flood event and drainage sys-
tem(s) shall utilize approved piping materials and have sufficient capacity for 
raising or lowering the internal water level at a rate comparable to the antici­
pated rate of rise and fall of a flood that would reach the RFD. These pipe 
systems shall be directly connected to the external flood waters to maintain 
a balanced internal and external water pressure condition. Provisions shall be 
made for filling the lower portions of the structure first and for interconnec­
tions through or around all floors and partitions to prevent unbalanced filling 
of chambers or parts within the structures. All spaces below the RFD, shall 
be provided with air vents extending to at least three (3) feet above the eleva­
tion of the RFD to prevent the trapping of air by the rising water surface. All 
openings to the filling and drainage systems shall be protected by screens or 
grills to prevent the entry or nesting of rodents or birds in the systems. 

FPR Section 1101.3.2 is amended by changing the "Contents Class" of 
Food Products from X to 1. 

FPR Section 1301.2.1 is amended to read as follows: 

Heating systems utilizing gas or oil fired furnaces shall have a float operated 
automatic control valve installed in the fue' supply line which shall be set to 
operate when flood waters reach an elevation equal to the floor level of the 
space where furnace equipment is installed. A manually operated gate valve 
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that can be operated from a location above the RFD shall be provided in the 
fuel supply line to serve as a supplementary safety provision for fuel cutoff. 
The heating equipment and fuel storage tanks shall be mounted on and se­
curely anchored to a foundation pad or pads of sufficient mass to overcome 
buoyancy and prevent movement that could damage the fuel supply line. As 
an alternate means of protection, elevation of heating equipment and fuel 
storage tanks above the RFD on platforms or by suspension from overhead 
structural systems will be permitted. All unfired pressure vessels will be ac­
corded similar treatment. Fuel lines shall be attached to furnaces by means of 
flexible or swing type couplings. All heating equipment and fuel storage tanks 
shall be vented to an elevation of at least three (3) feet above the RFD. Air 
supply for combustion shall be furnished if required for systems installed in 
Wl or W2 spaces and piping or duct work for each purpose shall be termi­
nated at least three (3) feet above the RFD. 

FPR Section 1302.2.2 is amended to read as follows: 

Where the state of dryness of a space is dependent on a sump pump system, 
or where the stability of a structure during a flood event depends on the relief 
of up-lift pressures on building components, all interior storm water drainage 
or seepage, appliance drainage, and underslab drain tile systems shall be 
directly connected to a sump (pump) and discharged at an elevation at least 
three (3) feet above the RFD. 

FPR Section 1302.2.3.1 is amended to read as follows: 

All vents shall extend to an elevation of at least three (3) feet above the RFD. 

FPR Section 1302.3 is amended to read as follows: 

Sewage Disposal/Treatment. Individual sewage disposal and/or treatment fa­
cilities will be permitted in a Flood Hazard Area but only at locations where 
connection with a public sewer systems is not permissible or feasible. Such 
facilities shall conform to applicable standards, criteria, rules and regulations 
of the Minnesota Department of Health and Pollution Control Agency in 
terms of size, construction, use and maintenance and with standards and cri­
teria of the Minnesota Department of Natural Resources regarding setbacks 
from normal high water mark of a water-course in accordance with the public 
water classification. 

FPR Section 1302.3.1 regarding cesspools/sewage disposals has been 
amended by deleting this section in its entirety. 

FPR Section 1302.3.2 regarding seepage pits has been amended by delet­
ing this section in its entirety. 

FPR Section 1302.4.1 is amended to read as follows: 

Water supply wells, tanks, filters, softeners, heaters, and all appliances located 
below the RFD shall be protected against contamination by covers, walls, 
copings, or castings. All vents shall be extended to a minimum elevation of 
three (3) feet above the RFD. 
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SPECIAL PROVISIONS 
for the 

CITY OF ROCHESTER 

The following sections of the Uniform Building Code are amended to read as 
follows: 

UBC 3802(b)6 In Group H, Divisions 1 and 2 Occupancies having an area of 
more than 1,500 square feet; in Group H, Division 3 Occupancies having an 
area of more than 3,000 square feet; and in Group H, Division 4 Occupancies 
more than one story in height, or exceeding 8,400 square feet in floor area 
located in Zone No. 1 or No. 2 exceeding 20,200 square feet in floor area 
located in Zone No. 3. The area and height increases specified in Section No. 
506 and No. 507 shall be permitted. 

In rooms where flammable or combustible liquids are stored or handled in 
excess of the quantities set forth in Table No. 10-A, or any combination of 
flammable liquids totaling 240 gallons, is defined in the Fire Code. 

For special provisions on hazardous chemicals and magnesium, and calcium 
carbide, see Fire Code. 

UBC 3802(b)8 In retail sales rooms, classed as Group B, Division 2 Occupan­
cies where the floor area exceeds 1 2,000 square feet on any floor or 24,000 
square feet on all floors; however, the area and height increases specified in 
Sections 506(c) and 507 shall be permitted. In Group B Occupancies exceed­
ing 13,500 square feet in floor area located in Zone No. 1 or No. 2, or when 
of Type V construction exceeding 10,500 square feet of floor area located 
in Zone No. 2, or exceeding 20,200 square feet in floor area located in Zone 
No. 3. The area and height increases specified in Section No. 506 and No. 507 
shall be permitted. 

EXCEPTION: Open parking garages. 

UBC 3802(b)! 2 In Group Rl Occupancies exceeding 20,200 square feet in 
floor area or four stories in height located in Zone No. 1 or No. 2, or exceed­
ing 30,000 square feet in floor area located in Zone No. 3. The area and 
height increases specified in Section No. 506 and No. 507 shall be permitted. 
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APPENDIX A 

Technical Requirements for Fallout Shelters 

I. General. The purpose of this technical memorandum is to establish 
official standards for fallout shelters. 

II. Terminology. 

A. Protection factor. A factor used to express the relation between the 
amount of fallout gamma radiation that would be received by an unprotected 
person and the amount that would be received by one in a shelter. For ex­
ample, an occupant of a shelter with a PF of 40 would be exposed to a dose 
rate 1/40 (or 2lh%) of the rate to which he would be exposed if his location 
were unprotected. 

B. Fallout shelter. A structure, room or space that protects its occupants 
from fallout gamma radiation, with a protection factor of at least 40. 

III. Radiation shielding. 

A. Computation of protection factors shall be made by methods accept­
able to the Office of Civil Defense. 

B. In the calculation of the protection factor, the radiation dose contribu­
tion to the shelter occupants coming from the entranceways, ventilation 
ducts or other openings in the shelter's barriers shall be considered. 

IV. Shielding requirements. Detailed DoD studies of the lifesaving potential 
of fallout shelters indicate that for the current time-frame and for the fore­
seeable future, shelters with a protection factor of 40 could save over 90% of 
those persons who would otherwise die if unprotected against potential lethal 
radiation levels. Therefore, design and construction objectives are: 

A. Shelters for the general population. In modifications to existing build­
ings and in new construction, protection factors and shelter areas should be 
maximized to the extent possible, at nominal or no cost, using slanting tech­
niques (See TM 64-2). Although minimum protection for a shelter area 
should be at least PF 40, the objective is to obtain the best protection factor 
possible. Computations indicate that decreasing returns in added lives saved 
per added dollar invested are obtained as PF's are increased significantly 
above 40. On a nationwide basis, therefore, it would provide better life-
saving potential per dollar, for the same dollar expenditure, to obtain more 
shelter space of lower PF than only a few shelter spaces with very high PF. 

B. Shelters for emergency operational personnel. As it is anticipated that 
personnel with emergency functions may have to expose themselves to dan­
gerous radiation levels during the performance of their duties, it is desirable 
to obtain the best possible protection factors for emergency operating centers 
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or shelters housing emergency operational personnel, with an acceptable min­
imum objective of at least 100 PF. 

C. Recognizing that in many design and construction projects it may be 
physically difficult or expensive to attain these minimum shielding objectives, 
it is still a worthwhile objective to increase protection factors to any level. 
Under many potential levels of radiation exposure, even these lower protec­
tion factors will save lives or minimize illness. 

V. Space and ventilation requirements*. 

A. Ten square feet of shelter floor area per person shall be provided. 

B. At least 65 cubic feet of space per person shall be provided. 

C. If the shelter capacity is based on minimum space requirements, then at 
least 3 cubic feet of fresh air per minute per person are required. 

D. Shelter capacity or occupancy time may be limited by the volume of 
the room and not by its area. This is particularly true if mechanical ventila­
tion is inadequate. When ventilation is limited, the following table can be 
used for determining the relation of space requirements to ventilation: 

Time for one complete Volume of space required 
air change (minutes)** per person (Cu. Ft.) 

1,000 or more 500 
600 450 
400 400 
200 300 
100 200 
60 150 
35 100 
22 . 65 

••Computed as a ratio: 
Net volume of space (Cu. Ft.) 

Fresh air supply (cfm) 

E. No filters are required on mechanical ventilation systems other than 
those necessary for the normal daily use of the space. 

F. In general, incremental costs of fixed ventilation equipment to meet 
shelter requirements shall not exceed $2.50 per shelter space. The estimated 
cost of ventilating the shelter with packaged ventilation equipment shall be 
approved by the Office of Civil Defense. 

*NOTE: In geographic areas where temperature or humidity are excessive, 
the minimum ventilation criteria as included above may require augmentation 
to improve habitability. Professional judgment should be exercised by the 
architect or engineer to optimize habitability within budget limitations. 
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VI. Construction requirements. 

A. In general, conventional methods of design and construction for con­
crete, wood, steel, brick, structural tile and other products will be followed. 
Allowable stresses and/or load factors as defined in the applicable codes shall 
be used. 

B. The structure shall be designed for a useful life of at least 10 years. 

C. At least one unit of access and egress width should be provided for 
every 200 shelter occupants (a unit width is 22 inches, the space required for 
free travel of one aisle of persons). In no case shall a single passage width be 
less than 24 inches; nor shall there be less than two widely separated means 
of egress from each building. Emergency-type hatchways may be used as a 
means of egress. The passage shall be designed so that any normal-size adult 
can readily enter or leave the main shelter chamber. 

D. In areas subject to high-ground water conditions, provisions shall be 
made to prevent flotation of undergound shelters. 

E. Provisions shall be made to insure the shelter interior will remain rea­
sonably dry. 

F. To the extent practicable, hazardous utility lines such as steam, gas, 
etc., should not be located in or near the shelter area unless provision is made 
to control such hazards before the shelter is occupied. 

G. All shelters shall be constructed to minimize the danger of fire from 
both external and internal sources. 

VII. Services. 

A. Provisions shall be made for the storage of basic shelter supplies by 
alloting l'/2 cubic feet per person. This volume may be reduced to 0.6 cubic 
feet per person if the standard OCD 17V£ gallon water drums are not utilized. 
The live load attributable to placing these supplies should be considered. Fall­
out shelters with a capacity of 50 or more persons, which have been made 
available to the public should be stocked with: 

1. Water-to provide each person with a minimum of 3Vi gallons of 
water. 

2. Food—special crackers, biscuits, or wafers, etc., to provide 10,000 
calories per person, deducting comparable food already available in the build­
ing. 

3. Medical care kits. 

4. Sanitation kits which include toilet tissue, sanitary napkins, toilet 
seat and commode chemicals. Empty water containers convert to commodes. 
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5. Radiation detection instruments. 

B. Water supply. An adequate supply of water from a suitable well, water 
trapped in the piping of the facility, or water storage tanks should be sub­
stituted, wherever feasible, for storage of drinking water in the standard OCD 
17V4 gallon water drums. 

C. Sanitation. Toilets may be provided on the basis of one per 50 occu­
pants. In lieu of VII A 4 above, other austere provisions, based on economic 
considerations may be made for the disposal of garbage, trash, and human 
waste. Fifty percent of the toilets may be outside the shelter area, in other 
parts of the building, provided they are readily accessible without hazardous 
exposure to fallout gamma radiation. 

D. Electrical power. It is assumed that normal electrical power will be 
available, therefore emergency generators are not required. No special lighting 
levels are required in fallout shelters. The following levels are deemed ade­
quate for emergency occupancies: 

1. Sleeping areas—2-foot candles at floor level. 

2. Activity areas—5 foot candles at floor level. 

3. Administrative and medical areas—20 foot candles at desk level. 

Legal basis for the recommendations: Case and statutory law establish clearly 
that building codes are enacted as city ordinances under authority conferred 
on the municipality by the legislature to adopt and enforce laws pursuant to 
the state's police power. They must be reasonable and not arbitrary and must 
tend to promote the public health, safety, and welfare. 

In a legal sense, building code standards may be classified as mandatory be­
cause a violation causes specific sanctions or remedies to be invoked to assure 
compliance. These may take the form of denial of permit, notice to vacate, 
suit for injunction, or a criminal penalty in the form of a fine. However, stan­
dards may be regarded as permissive in the sense that they do not obligate the 
owner to include spaces or facilities for particular uses in the building to be 
constructed, but rather, require compliance with building code standards of 
such spaces or facilities if actually constructed. 

Fallout shelter standards as enacted by the proposed codes article are proper­
ly classified as permissive since they invoke no legal obligation on the building 
owner to construct or provide fallout shelter space. The proposed article does 
establish mandatory, enforceable standards, however, where the owner volun­
tarily undertakes to construct, designate, or use spaces for fallout shelter pur­
poses. No separate or special penalty provision is made a part of the article, 
since a violation of it will bring into play the enforcement powers and pro­
cedures under the applicable code provisions generally. This approach will not 
lead to any special enforcement difficulties and is reinforced by a clear state­
ment as to the purpose of the proposed permissive fallout shelter article. 
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The proposed article is designed especially to meet the obvious need for ad­
ministrative relaxation of general building code provisions, making them inap­
plicable to fallout shelter spaces when occupied in time of national emer­
gency. 

This objective is achieved by a simple method of expressly confining the 
scope of the article (and its standards) to those spaces which are constructed, 
designated, and used for fallout shelter protection in a time of national emer­
gency or reasonable periods of drill and instruction. During such times, the 
fallout shelter article standards apply exclusively. If the fallout shelter space 
is used for normal purposes at other times, the appropriate other sections of 
the code apply with respect to construction and occupancy. 

This approach avoids the legal complications inherent in the use of separate 
provisions authorizing enforcement officials to relax certain code provisions 
in times of emergency. That alternative presents special problems in defining 
the circumstances and extent of administrative discretion to be exercised by 
the variously authorized and organized municipal enforcement offices of the 
nation. 

Achievement of this objective by expressly confining and stating the scope of 
the shelter article clearly offers the best prospect for legal and uniform ad­
ministration of building code standards during a national emergency. Coupled 
with the affirmative statement that no provisions of the shelter article are 
intended to prohibit dual-occupancy use, this scope provision should encour­
age, and make legitimate, fallout shelter construction and designation. It also 
is consistent with the project purpose: to design a permissive article estab­
lishing minimum standards as measured by Office of Civil Defense minimum 
technical requirements. 

Generalized Permissive Building Code Article 
Regulations Governing Fallout Shelters 

This article shall establish the minimum criteria which must be met before a 
building or building space can be constructed, occupied, used, or designated 
a fallout shelter. 

Scope and applicability. The scope of this article extends to building spaces 
designated for use as fallout shelters including periods of drill and instruction 
for this purpose. 

Definitions: 

Fallout shelter—A fallout shelter is any room, structure, or space designated 
as such and providing its occupants with protection at a minimum protection 
factor of forty (40) from gamma radiation from fallout from a nuclear ex­
plosion as determined by a Qualified Fallout Shelter Analyst certified by the 
Office of Civil Defense. Area used for storage of shelter supplies need not 
have a protection factor of 40. 
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Dual-use fallout shelter-A dual-use fallout shelter is a fallout shelter having 
a normal, routine use and occupancy as well as an emergency use as a fallout 
shelter. 

Single purpose fallout shelter-A single purpose fallout shelter is one having 
no use or occupancy except as a fallout shelter. 

Protection factor—A factor used to express the relation between the amount 
of fallout gamma radiation that would be received by an unprotected person 
and the amount that would be received by one in a shelter. 

Unit of egress width-A unit of egress width is 22 inches. 

General. Nothing in these regulations shall be construed as preventing the 
dual use or multiple use of normal occupancy space as fallout shelter space, 
providing the minimum requirements for each use are met. 

Mixed occupancy. The occupancy classification shall be determined by the 
normal use of the building. When a normal-use space is designed to have an 
emergency use as a fallout shelter in addition to the normal use, the most 
restrictive requirements for all such uses shall be met. 

Occupancy separation. No requirements. 

Space and ventilation. A minimum of ten (10) square feet of net floor area 
shall be provided per shelter occupant. Partitions, columns, and area for stor­
age of Federal shelter supplies may also be included in net area. A minimum 
of sixty-five (65) cubic feet of volume shall be provided per shelter occupant. 
A minimum of three (3) cubic feet of fresh air per minute per person shall be 
provided. 

Shelter capacity also shall be limited by the volume of the room or space. The 
following table shall be used to determine capacity of room or space in rela­
tion to available ventilation: 

TIME FOR COMPLETE AIR VOLUME OF SPACE/ 
CHANGE (MINUTES)* PERSON (CU. FT.) 

1000 or more 500 
600 450 
400 400 
200 300 
100 200 
60 150 
35 100 
22 65 

*Computed as a ratio: 

net volume of space (cu. ft.) 
Fresh air supply (cfm) 
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Windows. No requirements. 

Illumination. No special lighting levels are required. 

Exit facilities. There shall be no fewer than two widely spaced exits from a 
fallout shelter, leading directly to other spaces of the building or outdoors. 
Exits from the fallout shelter shall aggregate at least one unit of egress width 
for every 200 shelter occupants. In no case shall a single exit be less than 24" 
wide. 

Fire resistive construction requirements. No requirements. 

Flame spread ratings of interior surfaces. 

Div. I Dual-use fallout shelters. No requirement. 

Div. II Single-purpose fallout shelters. Interior surfaces shall have a flame 
spread rating not exceeding 200. 

Minimum design loads. 

Div. I Dual-use fallout shelters. In the case of dual-use fallout shelters, design 
live load required for the normal use shall govern, except that concentrated 
loads shall be considered. 

Div. II Single-purpose fallout shelters. Minimum live load for floor design in 
single-purpose fallout shelters shall be 40 lbs. per sq. ft. except that concen­
trated loads shall be considered. 

Sanitation. Toilets, either flush type operating from the normal water supply 
system, or chemical or other types, shall be provided on the basis of one 
toilet per 50 fallout shelter occupants. Fifty per cent (50%) of the toilets may 
be provided outside the fallout shelter area. Empty water containers may be 
considered as fulfilling this requirement. 
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APPENDIX B 

Variations of Snow Loads 

The minimum snow loads for the design of both ordinary and multiple series 
roofs, either flat, pitched or curved, shall be determined by multiplying the 
appropriate snow load given in Section 2305(c) by the appropriate coef­
ficients Cs (See Figures 1, 2, 3 and 4). The full intensity of the roof snow 
load shall be applied to any one contiguous portion of the roof area if it pro­
duces a more unfavorable effect than the full intensity applied over the entire 
roof area. The basic snow lo;-d coefficient Cs shall be increased or decreased 
in accordance with the following conditions: 

A. Decreases. 

1. A decrease (due to slide-off of snow load) on the horizontal projec­
tion of pitched roofs, of one pound per square foot for each degree, by which 
the slope angle exceeds 20 degrees. In no case shall the allowable design load 
be less than 20 pounds per square foot. 

[ABLE OF PITCH VS. DEGREE: 

PITCH DEGREES 

2/12 9°-28' 
2V4/12 1 1 ° ^ 6 ' 
3/12 14°-2' 
3V4/12 16°-15Vi' 
4/12 18°-26' 
4V4/12 20°-33' 
5/12 22°-37' 
5V4/12 24°-37' 
6/12 26°-34' 

2. A decrease of 20 per cent of the basic uniform snow load may be 
used for rounded (arch) roofs with a ratio of rise to span between 1/8 and 
3/8. Roofs with rise to span ratio equal to or greater than 3/8, the basic uni­
form snow load may be reduced 40 per cent. In no case shall the allowable 
uniform snow load be less than 20 pounds per square foot. 

B. Increases. The basic roof loads shall be increased for the following con­
ditions: 

1. Roof Valley Condition in accordance with Figure No. 1 and appli­
cable load cases. 

2. Roof areas abutting vertical walls, of adjacent buildings in accord­
ance with Figure No. 2 and applicable formulas. 
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3. Lower level roof areas abutting sloping upper roof areas in accord­
ance with Figure No. 3 and applicable descriptive conditions. 

4. Roof areas adjacent to or containing projections and/or obstructions 
in accordance with Figure No. 4 and applicable formulas. 

NOTE: Figures No. 1, No. 2, No. 3 and No. 4 as shown. 

CASE I 

C 4 - -1 .0 -^2 QS 

oC — cC, OR. dCf. 

CASE II 

CASE III 

Jb, £z 

JliilJllllliiliiiTf miiii'iiiJiiiliii nil 

M Lj, 
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MliF-uli Hi i ' i l l i l l r l ! 
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l l l i-LLJ-' M! IM11 i 1115 JJXi 4-t 
" i •?! 
vfil JO1 

S --= SPECIFIED SNOW LOAD-P.S.F. 
C = C O E F . OF INCREASED SNOW LOAD 

DUE TO LOCATION 

( 3 = pC+«C IF fi> ^ 10s USE CASE I 
5 1 IF 10 ' <G>< 20* USE CASE I & II 

IF (S> 20° USE CASE I, II & III 

FIGURE NO. I 

VALLEY AREA OF SLOPED ROOFS 
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tt> (MINIMUM) = 10 FT. 
w (MAXIMUM) = 30 FT. 

I F 1§^. < 1.0 

IF 1§>L \ 3.0 
S ' 

Cs= 1.0 

C$ = 3.0 

IF h < 5 FT., w= 10 FT. 

IF h y 15 FT., \v=30FT. 

/j = HEIGHT DIFFERENCE IN ROOFS IN FEET 

w = WIDTH OF DRIFT IN FEET 
a = DISTANCE BETWEEN BUILDINGS IN FEET 
s = SPECIFIED SNOW LOAD IN P.S.F. 

C,. = COEFFICIENT OF INCREASED SHOW LOAD 

FIGURE NO. 2 

LOWER LEVEL OF MULTI-LEVEL ROOFS 
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LOWER ROOF AND/OR CANOPY 

LOAD FROM 
SUDING SNOW 

DRIFT iSOH 

DESIGN LOWER ROOF OR CANOPY FOR LOADS ACCORDING 
TO FIGURE II + 50% of DESIGN LOAD FROM UPPER. 
THE DISTRIBUTION SHOULD BE MADE DEPENDING ON THE 
RELATIVE SIZES, SLOPES AND POSITIONS OF THE TWO ROOrS-

IF, BECAUSE OF A RELATIVELY SMALL LOWER ROOF OR 
CANOPY, ALL OF THE SLIDING SNOW CANNOT BE RETAINED.. 
APPROPRIATE REDUCTIONS MAY BE MADE. THE DENSITY OF 
SLIDING SNOW MAY BE RATHER HIGH. 

DESIGN UPPER ROOF AS THOUGH IT IS A SINGLE SPAN 
BUILDING. 

FIGURE NO. 3 

LOWER ROOF WITH SLOPING UPPER ROOF 
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mil! 
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<fO'*S 

<0 
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' 

w (MINIMUM) = 10 FEET 
vv (MAXIMUM) = 30 FEET 

10/j 

IF 

IF 

IF 

10A 
< 10 

1 <:.s 

c,- i -o 

Cj=2 .5 

1.0 

IF h <( 5 FEET w= 10 FEET 
I F / l ) > 1 5 F E E T W = 3 0 F E E T 

h = HEIGHT OF OBSTRUCTION IN FEET 

w = WIDTH OF DRIFT IN FEET 

/ = LENGTH OF OBSTRUCTION OR PROJECTION IN FEET 

S = SPECIFIED SNOW LOAD IN P.S.F. 

c = COEFFICIENT OF INCREASED SNOW LOAD 

FIGURE NO. 4 
PROJECTIONS AND OBSTRUCTIONS 
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APPENDIX C 

Abbreviations and Addresses of Technical Associations 

AA 

ACI 

AGA 

Aluminum Association 
818 Connecticut Ave. N.W. 
Washington, D.C. 20006 

American Concrete Institute 
18263 W. McNichols Road 
Detroit, Michigan 48219 

American Gas Association 
1515 Wilson Blvd. 
Arlington, VA 22209 

AIEE 

AISC 

American Institute of Electrical Engineers 
33 West 39th Street 
New York, New York 10018 

American Institute of Steel Construction 
101 Park Avenue 
New York, New York 10017 

AITC 

A Ins A 

AISI 

ANSI 

API 

APA 

American Institute of Timber Construction 
333 West Hampden Avenue 
Englewood, Colorado 80110 

American Insurance Association 
85 John Street 
New York, New York 10038 . 

American Iron and Steel Institute 
1 50 East 42nd Street 
New York, New York 10017 

American National Standards Institute 
Formerly (United States of America Standards Institute) 
Formerly (American Standards Association) 
1430 Broadway 
New York, New York 10018 

American Petroleum Institute 
1625 K Street NW 
Washington, D. C. 20005 

American Plywood Association 
P.O.Box 11700 
Tacoma, Washington 98401 
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APHA American Public Health Association 
1790 Broadway 
New York, New York 10017 

ARI Air-Conditioning and Refrigeration Institute 
1815 North Fort Myer Drive 
Arlington, Virginia 22209 

ASHRAE 

ASME 

ASTM 

AWPI 

AWS 

AWWA 

FMED 

FS 

American Society of Heating, Refrigerating and 
Air-Conditioning Engineers 

United Engineering Center 
345 East 47th Street 
New York, New York 10017 

American Society of Mechanical Engineers 
United Engineering Center 
345 East 47th Street 
New York, New York 10017 

American Society for Testing and Materials 
1916 Race Street 
Philadelphia, Pennsylvania 19103 

American Wood Preservers Institute 
2600 Virginia Avenue NW 
Washington, D. C. 20037 

American Welding Society 
United Engineering Center 
345 East 47th Street 
New York, New York 10017 

and 
33 West 39th Street 
New York, New York 10018 

American Water Works Association 
2 Park Avenue 
New York, New York 10016 

Factory Mutual Engineering Division 
Standards - Laboratories Department 
1151 Boston - Providence Turnpike 
Norwood, Massachusetts 02062 

Federal Specifications 
Superintendent of Documents 
Department of Commerce 
Government Printing Office 
Washington, D. C. 20234 
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GPO Superintendent of Documents 
Government Printing Office 
Washington, D. C. 20402 

HVI Home Ventilating Institute 
230 N. Michigan Ave. 
Chicago, 111. 60601 

IAPMO 

IBR 

International Association of Plumbing and 
Mechanical Officials 

5032 Alhambra Avenue 
Los Angeles, California 90032 

Institute of Boiler and Radiator Manufacturers 
393 Seventh Avenue—10th Floor 
New York, New York 10001 

ICC 

IIA 

Interstate Commerce Commission 
12th Street and Constitution Avenue 
Washington, D. C. 20423 

Incinerator Institute of America 
60 East 42nd Street-Suite 1914 
New York, New York 10017 

NASFCA National Automatic Sprinkler and 
Fire Control Association, Inc. 

2 Halland Avenue 
White Plains, New York 10603 

NBS 

NFPA 

NFPA 

NLPGA 

NOFI 

National Bureau of Standards 
Department of Commerce 
Washington, D. C. 20234 

National Fire Protection Association 
470 Atlantic Avenue 
Boston, Massachusetts 02210 

National Forest Products Association 
1619 Massachusetts Avenue NW 
Washington, D. C. 20036 

National L-P Gas Association 
79 West Monroe Street 
Chicago, Illinois 60603 

National L-P Gas Association 
1301 W. 22nd St. 
Oak Brook, 111. 60521 
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NSFTL National Sanitation Foundation Testing Laboratory, Inc. 
School of Public Health 
P.O.Box 1468 
Ann Arbor, Michigan 48106 

PCA Portland Cement Association 
5420 Old Orchard Road 
Skokie, Illinois 60076 

PS Product Standards Section 
Office Engineering Standards Service 
National Bureau of Standards 
Washington, D. C. 20234 

SCPI Structural Clay Products Institute 
1520 18th Street NW 
Washington, D. C. 20036 

SFPA Southern Forest Products Association 
P.O. Box 52468 
New Orleans, Louisiana 70150 

SJI Steel Joist Institute 
Du Pont Circle Building 
1346 Connecticut Avenue NW 
Washington, D. C. 20036 

SMACNA Sheet Metal and Air Conditioning Contractors 
National Association, Inc. 

8224 Old Courthouse Rd., Tysqne Corner 
Vienna. VA 22180 

TPI 

UL 

USBM 

USDA 

USDC 

Truss Plate Institute 
7100 Baltimore Ave. 
College Park, Maryland 20740 

Underwriters Laboratories, Inc. 
207 East Ohio Street, Chicago Illinois 60611 
2550 Dundee Road, Box 247, Northbrook, Illinois 60062 
1285 Walt Whitman Road 

Melville, L. I., New York 11749 
1655 Scott Lane, Santa Clara, California 95050 

United States Bureau of Mines 
Department of Interior 
Washington, D. C. 20240 

United States Department of Agriculture 
Washington, D.C. 20251 

United States Department of Commerce 
Constitution Division 
Washington, D. C. 20225 
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APPENDIX D 

Chapter 41 

Building Security 

Purpose 

Sec. 4101. The purpose of this Chapter is to provide minimum standards 
of design, construction and quality of materials for all applicable buildings to 
safeguard life, property and the public welfare from the perils of burglary and 
other unlawful trespasses. 

Scope 

Sec. 4102. The provisions of this Chapter shall apply to all accessible open­
ings into dwelling units or guest rooms of Groups (R-l) , (R-3) and (R-4) 
occupancies. 

Limitations 

Sec. 4103. Building security methods which will create a hazard to life by 
obstructing any means of egress or any opening which could be used as an 
emergency exiting facility shall be prohibited. 

The provisions of this Chapter shall not supersede the safety requirements 
relative to latching or locking devices on exit doors which would be contrary 
to the provisions of UBC Chapter 33 nor shall the provisions of this Chapter 
be construed to waive any other provisions of this code. 

Definitions 

Sec. 4104. For the purposes of this Chapter, certain terms are defined as 
follows: 

ACCESSIBLE OPENING is any opening, or part thereof, in a wall defining 
the perimeter of a dwelling unit or guest room, which is located within 12 
feet (3.63 m) vertically or 6 feet (1.83 m) horizontally of any surface or 
building appendage which would tend to supply access to said opening from 
either ground level or adjacent occupancies or structures. This definition also 
includes openings leading from breezeways, porches or garage areas into 
dwelling units. 

SWINGING DOOR ASSEMBLY is a unit composed of a group of parts or 
components that make up a closure for a passageway through a wall. For the 
purposes of this chapter, a door assembly consists of the following parts: 
door, hinges, locking device or devices, operation contacts (such as handles, 
knobs, push plates), miscellaneous hardware and closers, the frame, including 
the head and jambs plus the anchorage devices to the surrounding wall. 
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HORIZONTAL SLIDING DOOR ASSEMBLY forms a closure for a pas­
sageway through a wall and consists of a frame, one or more operative panels 
that slide (roll) horizontally within the frame and ancillary hardware such SN 
rollers and locking devices. Such assemblies may also contain fixed panels 
which are fastened to the frame and/or to the wall in which the frame is in­
stalled . 

WINDOW ASSEMBLY is a unit composed of a group of parts or compo­
nents that make up a closure for an opening in a wall to control light, air and 
other elements, and which normally includes: glazed sash, hinges or pivots, 
sash lock, sash operator, window frame, miscellaneous hardware and the 
anchorage between the window and the wall. 

For additional definitions, see UBC Standards No. 41-1 and No. 41-2. 

Swinging Doors 

Sec. 4105. (a) General. All accessible prime swinging door assemblies shall 
be designed, constructed and installed so that, when the locked position they 
shall not permit entry when subjected to the forces shown in Table 41-A and 
tested in accordance with UBC Standard No. 41-1 Part A. 

(b) Entry Vision. All entry doois to dwelling units or guest rooms shall 
be arranged so that the occupant has a view of the area immediately outside 
the door without opening the door. Such view may be provided through ap­
proved view ports or glazed openings when provided in compliance with UBC 
Chapter 33 and Sections 4105(i) and 4107 of this Chapter. 

(c) Frames/Iambs. Door jambs shall be installed with solid backing in 
such a manner that no voids exist between the strike jamb and the frame 
opening for a vertical distance of 6 inches (150 mm) each side of the strike. 

1. Hollow metal frames shall be filled with concrete or similar noncrush-
able substance on the strike side of the frame. 

2. In wood framing, horizontal blocking shall be placed between studs at 
door lock height for 2 stud spaces each side of the d o c opening. Trimmers 
shall be full length from the header to the floor with solid backing against 
sole plates. 

3. Jambs for inswinging doors shall have the stop and jamb of one piece or 
equivalent construction. 

(d) Hinges. Hinges for outswinging doors shall be equipped with nonre­
movable hinge pins or a mechanical interlock to preclude removal of tiie door 
from the exterior by removing the hinge pins. In wood framing, door frames 
shall be shimmed behind the hinges and such hinges shall be mounted with a 
minimum of 2 No. 8 size screws, or equivalent, penetrating at least 2 inches 
(5cm) into solid backing beyond the surface to which the hinge is attached. 
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(e) Bolts and Latches. A minimum of one deadlocking bolt and one 
deadlocking latch, or equivalent, shall be provided for all accessible single 
swinging doors. Such bolts shall have minimum projections of 1 inch (25 mm) 
and such latches shall have minimum projections of 1/2 inch (12 mm). 

1. Pairs of swinging doors shall have the inactive leaf secured by vertical 
throw bolts with a minimum projection of 1/2 inch (12 mm), or equiva­
lent, and the active leaf shall be subject to the same provisions as for single 
swinging doors. 

Exception: Doors connecting directly between dwelling units or guest 
rooms shall be equipped with a minimum of one deadlocking bolt which 
shall be key operated from both sides or equivalent. 

(f) Strikes. Metal strikes shall be required for all locking devices and 
shall have a minimum thickness of .062 inches (1.5 mm). In wood framing, 
such strikes shall be mounted with a minimum of 2 No. 8 size screws, or 
equivalent, penetrating at least 2 inches (5 cm) into solid backing beyond the 
surface to which the strike is attached. 

1. Strikes used for dead latches shall not allow the dead-latch plunger to 
enter the strike hole with the latch after installation. 

(g) Lock Activating Devices. Lock cylinders shall be so designed or pro­
tected as to preclude disassembly from the exterior by twisting, prying, pull­
ing or other manipulation. 

1. When key-in-knob iocksets are constructed such that the deadbolt and 
dead latch are mechanically interconnected, such Iocksets shall be so de­
signed or protected that the lock cannot be compromised by wrenching 
the knob from the exterior or knocking the knob off to gain access to the 
locking means and manipulating the bolt and latch by hand or with the aid 
of a screwdriver to gain access. 

(h) Keying Requirements. Keyed locks, other than master keyed locks, 
shall have a minimum of 5 tumblers or be of such design as to provide a mini­
mum of 10,000 possible interchange-free combinations. Master-keyed locks 
shall provide a minimum of 1,000 interchange-free combinations. 

1. A system of construction keying must be provided which will insure 
that the use of construction keys will be precluded after occupancy by a 
new tenant or resident. 

2. All dwelling units or guest rooms grouped within a building or complex 
shall have access locks keyed differently. 

(i) Door Panels and Glazing. Door panels or glazing materials located with­
in 36 inches (900 mm) of the inside lock activating device of an accessible 
swinging door assembly shall withstand the required impacts in accordance 
with the appropriate provisions of UBC Standard 41-1 Part A, Sec. 41.1007 
(h). 
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Exceptions: 1. Openings in doors, when such openings do not exceed 2 
inches (50 mm) in the smaller dimension. 

2. When the glazing material is U.L. Listed Burglary Resisting Glazing Ma­
terial (UL Standard 972) installed in an approved manner according to 
manufacturer's specifications. 

3. When the opening is protected by approved metal bars or grilles having 
a pattern such that the minimum dimension of any opening on the bars or 
grilles does not exceed 2 inches (SO mm). 

Horizontal Sliding Doors. 

Sec. 4106. (a) General. All accessible prime horizontal sliding doors shall 
be designed, constructed and installed so that, when in the locked position 
they shall not permit entry when tested in accordance with UBC Standard 
No. 41-1 PartB. 

Windows 

Sec. 4107. (a) General. All accessible prime windows assemblies shall be 
designed, constructed and installed so that, when in the locked position they 
shall not permit entry when tested in accordance with UBC Standard No. 
41-2. 

Exceptions: 1. Fixed windows which are not designed to open; the glazing 
material of which may be installed in a sash, or may be installed directly 
into a window frame. 

2. Windows located more than 36 inches (900 mm) from the inside lock 
activating device of a swinging door assembly when such windows have a 
clear cross section of 96 inches^ (600 cm') or less and have as their 
smallest dimension a span of less than 6 inches (150 mm). 

3. "Windows that are not emergency egress as regulated by UBC Sections 
1304 and 1404, may be protected by approved metal bars or grilles having 
a pattern such that the minimum dimension of any opening in the bars or 
grilles shall not exceed 2 inches. The windows shall be equipped with a 
quick-acting release requiring no special knowledge or skill to operate. 

Disassembly 

Section 4108. All accessible prime door and window assemblies and com­
ponents shall incorporate no screws, bolts, nails, staples or other mechanical 
fasteners which are accessible from the exterior and which could be removed 
by hand with the aid of a knife, screwdriver or pliers within a period of 5 
minutes, thus permitting entry by disassembly. 

Acceptance 

Sec. 4109. The methods of installation and on-site assembly of swinging 
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door units and other assemblies as described in this Chapter shall be deemed 
to meet the standards of this Chapter. 

All assemblies and components which are otherwise subject to the Stan­
dards of this Chapter shall have a label or other identification indicating com­
pliance with the applicable standards. 

Exception: Such labeling requirements may be waived and the subject 
products deemed to qualify where proof of compliance satisfactory to the 
building official is submitted as per American National Standard Practice 
for Certification by Producer or Supplier, ANSI Z34.2-1969. 

Alternate Security Provisions 

Sec. 4110. The provisions of this Chapter are not intended to prevent the 
use of any device or method of construction not specifically prescribed by 
this Chapter when such alternate provides equivalent security and has been 
approved as provided by UBC 106 and UBC 107. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



336 

TABLE NO. 41-A SWINGING DOOR ASSEMBLIES 

TEST 

Static Bolt Lead2 

Hinge Pin Tensile Lead^ 

Jamb/Wall Stiffness4 

Knob Torque^ 

Cylinder Core Lead 

Knob Impact^ 

Door Impact 

Hinge Impact 

Bolt Impact 

MEASURE 

Resistance 

Resistance 

Force to Spread 

Increase in Lockfront 
to Strike Space 

Resistance (25 N-m) 

Resistance 

Resistance 

Impact resistance at 
center and panel 

Impact resistance at 
glazing6 

Impact resistance at 
hinge 

Impact resistance at 
bolt 

LEVEL 

150 lbf (670 N) 

501bf(225 N) 

1350 lbf(6000 N) 

0.375 In. (9.5mm) 

18.5 lbf-ft 

290 lbf(1300 N) 

One blow of 74 ft-
lbf (100 J) 

2 blows of 
59ft-lbf(80 J) 

One blow of 
74ft-lbf(100 J) 

2 blows of 
59 ft-lbf (80 J) 

2 blows of 
59-lbf (80 J) 

1 For test methods see UBC Standard No. 41-1, Part A. 
2 Minimum projection of 1 In. (25 mm) for bolts and 1/2 In. (12 mm) for 

latches. 

3 Applies to outswinging doors only. 
4 Bolt of latch must remain in strike. 

^ Applies to key-in-knob locksets where the bolt and the latch are mechani­
cally interconnected such that a single action projects or retracts both. 

" Does not apply when the glazing starts at a distance of 36 In. (900 mm) or 
more from the lock. 

Note: Lbf = pounds force. 
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APPENDIX "D" 

Add new State Building Code Standards 

STATE BUILDING CODE 2 MCAR § 1.10109 

STATE BUILDING CODE STANDARD NO. 41-1 

TESTS FOR SECURITY OF DOOR ASSEMBLIES 

Part A—Swinging Doors 

See Section 4105, State Building Code 

Scope 

Sec. 41.1001. Part A of this Standard covers test methods for swinging 
door assemblies that are required for building security by the State Building 
Code. 

The wall assembly described in Section 41.1005 is considered suitable for 
the scope of these methods of test. Wall construction different in dynamic re­
sponse from that described in Section 41.1005 may require testing according 
to Section 41.1007(d). 

Definitions 

Sec. 41.1002. BOLT is a metal bar which, when actuated, is projected (or 
"thrown") either horizontally or vertically into a retaining member, such as a 
strike plate, to prevent a door from moving or opening. 

BOLT PROJECTION (OR BOLT THROW) is the distance from the edge 
of the door, at the bolt center line, to the farthest point on the bolt in the 
projected position, when subjected to end pressure. 

COMPONENT, as distinguished from a part, is a subassembly which com­
bines with other components to make up a total door assembly. The prime 
components of a door assembly include: door, lock, hinges, jamb/wall, jamb/ 
strike and wall. 

CYLINDER is the cylindrical subassembly of a lock containing the cylin­
der core, tumbler mechanism and the keyway. A double cylinder lock is one 
which has a key-actuated cylinder on both the exterior and interior of the 
door. 

CYLINDER CORE (OR CYLINDER PLUG) is the central part of a cylin­
der containing the keyway, which is rotated by the key to operate the lock 
mechanism. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



338 

DEADBOLT is a lock bolt which does not have a spring action as opposed 
to a latch bolt, which does. The deadbolt must be actuated by a key and/or 
knob or thumb turn and when projected becomes locked against return by 
end pressure. 

DEAD LATCH (OR DEADLOCKING LATCH BOLT) is a spring-actuated 
latch bolt having a beveled end and incorporating a plunger which, when de­
pressed, automatically lock the projected latch bolt against return by end 
pressure. 

DOOR ASSEMBLY is a unit composed of a group of parts or components 
which make up a closure for an opening to control passageway through a 
wall. For the purposes of this standard, a door assembly consists of the fol­
lowing parts: door;hinges;locking device or devices; operation contacts (such 
as handles, knobs, push plates); miscellaneous hardware and closers; the 
•frame, including the head and jambs plus the anchorage devices to the sur­
rounding wall and a portion of the surrounding wall extending 36 inches (900 
mm) from each side of the jambs and 16 inches (400 mm) above the head. 

JAMB is a vertical member of a door frame to which the door is secured. 

JAMB/STRIKE is that component of a door assembly which receives and 
holds secure the extended lock bolt; the strike and jamb used together are 
considered a unit. 

JAMB/WALL is that component of a door assembly to which a door is 
attached and secured; the wall and jamb, used together, are considered a unit. 

KEY-IN-KNOB is a lockset having the key cylinder and other lock mech­
anisms such as a push or turn button contained in the knobs. 

LATCH (OR LATCH BOLT) is a beveled, spring-actuated bolt, which may 
or may not have a deadlocking device. 

LOCK (OR LOCKSET) is a keyed device (complete with cylinder, latch or 
deadbolt mechanism, and trim such as knobs, levers, thumb turns, escutch­
eons, etc.) for securing a door in a closed position against forced entry. For 
the purposes of this Standard, a lock does not include the strike plate. 

LOCK FRONT is the outer plate through which the locking bolt projects 
and which is usually flush with the edge of the door. 

PART, as distinguished from component, is a unit (or subassembly) which 
combines with other units to make up a component. 

STRIKE is a metal plate attached to, or mortised into, a door or door 
jamb to receive and to hold a projected latch bolt and/or deadbolt in order to 
secure the door to the jamb. 

SWINGING DOOR is a stile (side) hinged door. 
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Samples for Testing 

Sec. 41.1003. Specimens shall be representative and the construction shall 
be verified by assembly drawings and bill of materials. Complete manufac­
turer or fabricator installation instructions and full-size or accurate scale tem­
plates for all items or hardware shall be included. 

Test Equipment Performance 

Sec. 41.1004. (a) Door Ram. The door ram shall be a pendulum system 
with a cylindrical weight capable of delivering horizontal impacts of 59 ft-lbf 
(80 J). The striking end of the weight shall be hemispherical and have a diam­
eter of approximately 6 inches (150 mm). The impact nose may be made of 
any durable impact resistant material such as epoxypolyamide resin. 

(b) Component Ram. The component ram shall be a pendulum system 
capable of delivering horizontal impacts of 74 ft-lbf (100 J) . The pendulum 
weight shall be cylindrical with a maximum diameter of 3 inches (7.6 cm) and 
a striking end consisting of a 1/4 inch (6 mm) carriage bolt, or equivalent. 

(c) Vertical Impactor. The vertical impactor shall be a rigid pendulum 
system consisting of a weight with a flat rectangular striking surface capable 
of delivering downward impacts of 74 ft-lbf (100 J). 

(d) Torque Applicator. The portable torque applicator shall be capable 
of delivering and measuring up to 18.5 lbf-ft (25 N-m) of torque to door 
knobs. The torque-loading adapter shall be designed to grip the knob. 

(e) Tension-Loading Device. The tension-loading device shall be capable 
of delivering and measuring tensile forces of up to 290 Ibf (1300 N). 

(f) Compression-Loading Device. The compression-loading device shall 
be capable of delivering and measuring compresive forces of up to 150 Ibf 
(670 N). 

(g) Jamb-Spreading Device. The jamb-spreading device shall be capable 
of delivering to door jambs and measuring spreading forces of up to 1350 Ibf 
(6000 N) with a means of measuring up to 1/2 inch (12 mm) of spread in the 
door opening. The device shall have on each end either a loading-bearing plate 
or pressure foot which provides a minimum contact surface of 1-1/2 by 5 
inches (38 mm by 125 mm). 

(h) Instrument Accuracy. All test monitoring equipment shall be cali­
brated to an accuracy of ± 5 percent. The impact energy of each pendulum 
system shall be controlled to within ± 1 percent. 

(i) Manipulation Tools. Tools used for manipulation tests of this Stan­
dard shall consist of the following: a knife or spatula with a thin blade ap­
proximately 1/32 inch (0.8 mm) thick, not more than 1 inch (25 mm) wide 
and no longer than 6 inches (150 mm); slotted and phillips type screw drivers 
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not exceeding 10 inches (250 mm) in length; common hand and needle nose 
pliers not exceeding 8 inches (200 mm) in length; and a piece of stiff steel 
wire with a diameter of approximately 1/16 inch (1.6 mm) and length of not 
in excess of 3 feet (900 mm). 

Construction and Size 

Sec. 41.1005. The construction and size of the test door assemblies, con­
sisting of single doors, doors in pairs, special-purpose doors (such as Dutch 
doors), jambs and headers, and all hardware components shall be representa­
tive of that for which acceptance is desired. 

The test fixture for door, door jamb, hinge, lock strike and other compo­
nents shall consist of a vertical wall section constructed from 2 by 4 wood 
studs, 16 inches (410 mm) on center with double studding around the rough 
openings and outer edges of the fixture. The test fixture shall be covered with 
1/2 inch (12 mm) exterior grade plywood sheathing on the exterior and 1/2 
inch (12 mm) gypsum board on the interior and shall be secured to a support­
ing fixture and to the laboratory floor such as to simulate the rigidity normal­
ly provided to a door assembly in a building by the ceiling, floor and walls. 

An alternate test fixture for lockset components consisting of a small door 
assembly may be used. The frame shall be fabricated from steel angle and 
plate at least 3/16 inch (5 mm) thick. The test panel shall be 24 inches (600 
mm) square and 1-3/4 inches (45 mm) thick, made by bonding thee pieces of 
plywood together or by cutting a section from 1-3/4 inch (45 mm) solid 
wood core door. A 2 by 2 by 1/8 inch (50 by 50 by 3 - mm) steel angle shall 
be bolted to the hinge edge of the door panel, and a removable steel strike 
plate shall be bolted to the frame at the lock position of the door panel. 

The test fixture for static bolt load tests shall consist of a vertical panel 
fabricated from wood attached to a stable horizontal base. The top edge shall 
be about 1-3/4 inches (45 mm) thick and the top edge shall be prepared to 
permit the lockset which is being tested to be mounted in the panel in accord­
ance with the manufacturer's instructions. 

Mounting for Test 

Sec. 41.1006. Prepare doors and door jambs for the installation of lock-
sets and hinges in conformance with the manufacturer's instructions. Follow 
the manufacturer's instructions for fastening the jamb to the test fixture de­
scribed in Section 41.1005. 

To test doors, door jambs, hinges, and jamb/strikes as components, install 
them in the component test fixture described in Section 41.1005. Except 
when testing hinges, hinge the door with one and one-half pair of 4-1/2 inch 
(115 mm) steel butt hinges, and fix it in the closed-locked position (at the 
normal lock point) with a real or simulated latch bolt having sufficient 
strength and stiffness to prevent it from failing during test. In the absence of 
other construction specifications, make the clearances on the lock side, hinge 
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side and top of the door 1/8 ± 1/64 (3.2 ± .04 mm). Clearance at the thresh­
old is not considered critical in these tests. 

To test locksets as components, install them in the alternate component 
test fixture described in Section 41.1005. Fix the test panel in the closed-
locked position at the normal locking point. Hinge the test panel with two 4-
1/2 inch (115 mm) steel butt hinges. 

To test locksets for static bolt load, install them in the test fixture de­
scribed in Section 41.1005. 

Conduct of Tests 

Sec. 41.1007. (a) Test Sequence. Perform tests in the same sequence as 
presented below, as appropriate for the item under test, using new compo­
nents for each destructive test. 

(b) Static Bolt Load Test. To test locks as components, mount the lock 
in the test fixture described in Section 41.1006. Lock the door lock with the 
deadbolt and dead latch in the fully projected position. If the lock incorpor­
ates a dead latch plunger, attach a 1/4 inch (6.5 mm) spacer to the lock front. 
Allow the dead latch plunger to project flush with the top of the spacer, and 
hold it in that position with a piece of tape or by other suitable means. 

Place the test fixture and lock in a compression-testing machine, or mount 
it on a firm, level surface with the compression-loading device directly above 
it, the loading face parallel to the lock front, and the axis of the hydraulic 
ram perpendicular to the lock front. Apply an increasing compressive load to 
the end of the latch bolt or the deadbolt to the required resistance load and 
note the bolt or latch projection (the distance between the lock front surface 
to the farthest point on the bolt or latch at the center line). Such projection 
shall not be less than 1/4 inch (6.5 mm) while under load. 

To test for bolt projection, apply end pressure to the projected deadbolt 
or latch and measure the distance from the lock front surface to the farthest 
point on the bolt or latch at the center line. 

Following the test of a lock incorporating a dead latch, place the strike 
plate over the latch of a dead latch to determine whether it is possible for 
both the dead latch and the dead latch plunger to enter the hole in the strike 
simultaneously. 

(c) Hinge Pin Tensile Load. Drill a hole into the end of the exposed 
hinge pin with a No. 21 drill, centered on and aligned with the axis of the pin 
to a depth of 0.5 inch (12 mm). Tap the hole with a 10-32 tap and attach the 
tensile-loading adapter to it with a hardened cap screw. Clamp one leaf of the 
hinge in a vice so that the hinge pin is in the horizontal plane. Attach the ten­
sile-loading device to a rigid load-bearing support in front of the hinge and 
align the pulling axis with the axis of the hinge pin. Attach the tensile-loading 
adapter to the tensile device and apply the required load. 
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(d) Jamb/Wall Stiffness Test. Prepare the test specimen in accordance 
with Section 41.1006 using the full-size test fixture. Position the jamb-spread­
ing device between the door jambs at lock height. Apply increasing force as 
required and measure the space between the lock front and strike. 

While the required load is being applied, or the lock front-to-strike dis­
tance increased, push or pull on the door to determine whether the deadbolt 
or dead latch is engaged with the strike. 

(e) Knob Torque Test. Prepare the test specimen in accordance with 
Section 41.1006 and lock the door or test panel in the closed position. At­
tach the torque-loading adaptor to the knob and connect the torque applica­
tor to it. Alternately subject the knob to a torque of up to the required 
torque once in both the clockwise and counter-clockwise directions, applying 
the torque as rapidly as possible. Inspect the lock to determine whether the 
bolt is retracted from the strike when the torque is applied. If the knob is 
broken off, attempt to open the door or test panel by manipulating the lock 
mechanism by hand or with the aid of manipulation tools as described in 
Section 41.1004(i) (such lock mechanism shall resist manipulation for a 
period of not less than 5 minutes). 

With the door or test panel open, and the deadbolt or dead latch in the 
projected, locked position, attempt to (1) depress the deadbolt by applying 
hand pressure to its end or (2) depress latch and dead latch plunger fully, 
allow the latch to extend, then slowly allow the plunger to project until the 
last point of dead locking is reached. 

(f) Cylinder Core Tension Test. Prepare the test specimen in accordance 
with Section 41.1006 and lock the door or test panel in the closed position. 
Using a No. 21 drill, drill a hole in the cylinder core adjacent to the key way 
to a minimum depth of 1/2 inch (12 mm). Tap this hole with a 10-32 thread. 
Attach the tensile-loading device to a rigid load-bearing support in front of 
the cylinder and align the pulling axis with a 10-32 hardened cap screw fully 
threaded into the tapped hole. Connect the cylinder tensile-loading device to 
the adaptor and apply the required tensile force to the cylinder. Following 
this test, release the load and attempt to open the door or test panel by 
manipulating an exposed lock mechanism for a period of 5 minutes by hand 
or with the aid of manipulation tools as described in Section 41.1004(i). If 
the core or cylinder is not damaged, open the door and test the dead latch 
and deadbolt for end pressure resistance as in Section 41.1007(e). 

(g) Knob Impact Test. Prepare the test specimen in accordance with 
Section 41.1006 and lock door or test panel in the closed position. Position 
the vertical impactor so that the pendulum arm is horizontal when the strik­
ing weight contacts the top of the door knob, and its center of gravity is in 
the vertical center-line through the knob. Raise the weight to the height nec­
essary to deliver the required impact and release it. Deliver the required num­
ber of impacts to the knob. After each impact, attempt to open the door or 
test panel by turning the knob, and if the knob is broken off, by manipulat­
ing the exposed lock mechanism by hand or with the aid of manipulation 
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tools as described in Section 41.1004(i). Such lock mechanism shall resist 
manipulation for a period of not less than 5 minutes. Open the door and test 
the dead latch and deadbolt for end pressure resistance as in Section 41.1007 
(e). 

(h) Door Impact Test. Prepare the test specimen in accordance with 
Section 41.1006, using the full-size test fixture, and lock the door in the 
closed position. Set up the door ram pendulum weight so that its axis is hori­
zontal, and perpendicular to the face of the door at a point defined by the 
intersection of the vertical center line of the door and a line of the door and a 
line from the center of the bolt to the center of the mid-height hinge (or the 
midpoint between hinges, when the door is hung with two hinges). 

Attach to the door, centered on the impact point, a rigid foamed poly­
styrene impact buffer which has a diameter of 6 inches (150 mm), a thick­
ness of 2 inches (50 mm) and a density of 2 lbs/ft^ (32 Kg/m^). Position the 
door ram such that its striking nose just touches the surface of the buffer 
when at rest. Pull back the pendulum weight to the height necessary to pro­
duce the required impact, and release it. Subject the door to two impacts 
at each required impact level, attaching a new buffer for each impact. If the 
door is forced open by the test, without damaging the jamb/strike or lock 
component, the door specimen fails the test. If the door surface is broken, 
attempt to reach inside the door and unlock it from the inside. 

If the door has one or more recessed panels, subject the one closest to the 
lock to two impacts at each required impact level. Locate the impact point on 
the corner of the panel closest to the lock, 3 inches (75 mm) in from the 
vertical and horizontal edges of the panel. Perform the test as described 
above, attaching a new impact buffer for each impact. If the panel is broken, 
attempt to open the door by reaching through the opening and unlocking the 
door from the inside. 

To test glazing panels, set up the component ram pendulum weight so 
that, at rest, its striking nose just touches the front surface at a point located 
along a line from the center of the inside lock activating device through the 
closest point on the perimeter of the glazing panel, which is within 36 inches 
(900 mm), and just far enough onto the panel to ensure that the impactor 
clears the edge of the door and the panel. Pull back the pendulum weight to 
the height necessary to product the required impact and release it. If the 
panel is broken, reach through the opening and attempt to open the door by 
unlocking it from the inside. 

Following the door impact test, inspect the door to determine whether 
there is enough damage in invalidate the subsequent tests; if there is, replace 
it. 

(i) Hinge Impact Test. Prepare the test specimen in accordance with 
Section 41.1006 using the full-size test fixture and lock the door in a closed 
position. When testing hinges incorporating a mechanical interlock between 
the leaves in the closed position and door assemblies using such hinges, re-
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move the hinge pin during this test. Set up the door ram pendulum weight so 
that its axis is horizontal, and perpendicular to the exterior face of the door 
at a point 8 inches (200 mm) from the bottom hinge on a horizontal line 
through the midpoint of the hinge. 

Attach an impact buffer as described in section 41.1007(h) to the face of 
the door, centered on the impact point, and position the pendulum so that its 
striking nose just touches the surface of the buffer when at rest. Pull back the 
pendulum weight to the height necessary to produce the required impact and 
release it. Subject the door to two impacts at each required impact level, at­
taching a new buffer for each impact. After each impact, try to open the 
door. 

A door component failure consists of any splitting or fracture of the door 
which allows it to be opened; a jamb component failure consists of any split-

• ting, fracture or pullout of the attachment screws which allows the door to be 
opened;a hinge component failure consists of any damage to the leaves or pin 
of the hinge which allows the door to be opened. 

Following the hinge impact test, inspect the components to determine 
whether there is sufficient damage to invalidate the subsequent test; if there 
is, replace those damaged. 

(j) Bolt Impact Test. Prepare the test specimen in accordance with Sec­
tion 41.1006 and lock the door in the closed position. Set up the door ram 
pendulum weight so that its axis is horizontal, and perpendicular to the face 
of the door at a point defined by the intersection of a vertical line 8 inches 
(200 mm) from the lock edge, and a line from the center of the bolt to the 
center of the mid-height hinge (or the midpoint between hinges when the 
door is hung with two hinges). 

Attach an impact buffer as described in Section 41.1007(h) to the face of 
the door, centered on the impact point, and position the pendulum so that it 
just touches the surface of the buffer when at rest. Pull back the pendulum 
weight to the height necessary to produce the required impact and release it. 
Subject the door to two impacts at each required impact level, attaching a 
new buffer for each impact. After each impact, try to open the door or test 
panel by turning the knob, and test the deadbolt and dead latch for end pres­
sure resistance as in Section 41.1007(e). 

Acceptance Criteria 

Sec. 41.1008 (a) General. An item shall fail a test if an individual can open 
the door from the outside by pushing or pulling on it, by turning the knob, 
by manipulating an exposed lock mechanism, by reaching through damaged 
portions of the door and unlocking it from the inside; or can enter through 
damaged portions of the door even though it might not be possible to open 
the door; or if the dead latch or deadbolt can be depressed by a static load 
applied by hand after being subjected to the levels of energy set forth in the 
Uniform Building Code. 
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A jamb/strike component failure consists of a pullout or fracture of the 
strike attachment screws or any splitting, bending or fracture of the door 
jamb at the strike which permits the door to be opened; a door component 
failure consists of any splitting or fracture of the door which allows it to be 
opened; a lock component failure consists of any damage to the lock mechan­
ism or bolt which allows the door to be opened after being subjected to the 
levels of energy set forth in the Uniform Building Code. 

(b) Disassembly. Door assemblies and components shall incorporate no 
screw, bolt, nail, staple or other mechanical fastener which is accessible from 
the outside and which could be removed by hand or with the aid of manipula­
tion tools asl described in Section 41.1004(i) within a period of 5 minutes 
thus permitting entry by disassembly. 

(c) Strike Hole Size. For locks incorporating dead latches, the size of 
the latch retaining hole in the strike shall be such that it shall not be possible 
for both the | dead latch and dead latch plunger to enter the hole together 
when the latch is fully extended. 

(d) Bolt Pressure Resistance. When locks are tested, the force required 
to depress' the latch or deadbolt from the locked and projected position shall 
not be less than specified in the Uniform Building Code. 

Report 
I 

Section 41.1009. The test report shall include: 

(a) Name and Address of the facility or laboratory performing these 
tests and issuing the report as well as the dates of testing and issuance of the 
report. ! 

(b) Identification of the sample tests (e.g., name of manufacturer, model 
and/or series jnumber of product and other information as may be pertinent). 

(c) Final assembly drawing(s) and components list relative to type, size, 
location and number of anchors, locking devices and mounting screws used. 

(d) Statement indicating that specimen either passed or failed these 
tests. 

(e) Statement that all tests were conducted in accordance with these 
procedures. 

I 
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APPENDIX D 

Part B—Horizontal Sliding Doors 

See Section 4106, State Building Code 2 MCAR § 1.10109, 

Scope 

Sec. 41.1011. Part B of this Standard covers test methods for sliding door 
assemblies that are required for building security by the Uniform Building 
Code. 

Test Equipment 

Sec. 41.1012. Four tension-loading devices capable of delivering and mea­
suring tensile forces of up to 300 lbf (1340 N) with an accuracy of + 5 per­
cent for each applied load level are required for these tests. 

Manipulation tools shall consist of: a knife or spatula with a thin blade 
approximately 1/32 inch (0.8 mm) thick, not more than 1 inch (25 mm) wide 
and no longer than 6 inches (150 mm); slotted and phillips type screw drivers 
not exceeding 10 inches (250 mm) in length; common hand and needle nose 
pliers not exceeding 8 inches (200 mm) in length; and a piece of stiff steel 
wire with a diameter of approximately 1/16 inch (1.6 mm) and a length of 
not in excess of 3 feet (900 mm). 

Disassembly 

Sec. 41.1013. Door assemblies and components shall incorporate screw, 
bolt, nail, staple or other mechanical fastener which is accessible from the 
outside and which could be removed by hand or with the aid of manipulation 
tools as described in Section 41.1012 within a period of 5 minutes thus per­
mitting entry by disassembly. 

Samples for Testing 

Sec. 41.1014. Specimens shall be representative, and the construction shall 
be verified by assembly drawings and bill of materials. Complete manufac­
turer or fabricator installation instructions and full-size or accurate scale tem­
plates for all items and hardware shall be included. 

Construction and Size 

Sec. 41.1015. The construction and size of the test door assemblies, jambs 
and headers, and all hardware components shall be representative of that for 
which acceptance is desired. 

The door assembly and mounting in the support fixture shall simulate the 
rigidity normally provided to a door assembly in a building by the ceiling, 
floor and walls. 
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Tests 

Sec. 41.1016. Sample doors submitted for testing shall be glazed. Panels 
shall be closed and locked. Holes may be drilled at convenient locations on 
the assembly to attach load adapter brackets and the glazing may be taped to 
prevent possible injury from shattering under load. Loads may be applied 
from either the interior or exterior side of the door. 

Prior to testing, remove from the sliding door assembly all mechanical 
fasteners which can be removed from the exterior by hand or with the aid of 
manipulation tools, as described in Section 41.1012, within a period of 5 
minutes. 

Tests shall be performed in the following order: 

Test I. With the panels in the normal position, a concentrated load of 300 
pounds (1340 N) shall be applied separately to each vertical stile incorporat­
ing a locking device, at a point on the stile within 6 inches (150 mm) of the 
locking device, in the direction parallel to the plane of the glass that would 
tend to open the door. Remove the load and determine if the locking device 
can be unlocked by manipulation as described in Test VIII. 

Test II. With panels in the normal position, a concentrated load of 300 
pounds (1340 N) shall be applied separately to each vertical pull stile incor­
porating a locking device, at a point on the stile within 6 inches (150 mm) of 
the locking device, in the direction parallel to the plane of the glass that 
would tend to open the door while, simultaneously, an additional concen­
trated load of 150 pounds (670 N) is applied to the same area of the same 
stile in a direction perpendicular to the plane of glass toward the interior side 
of the building. Remove the load and determine if the locking device can be 
unlocked by manipulation as described in Test VIII. 

Test III. With the panels in the normal position, a concentrated load of 
300 pounds (1340 N) shall be applied separately to each vertical pull stile 
incorporating a locking device, at a point on the stile within 6 inches (150 
mm) of the locking device, in the direction parallel to the plane of the glass 
that would tend to open the door while, simultaneously, an additional con­
centrated load of 150 pounds (670 N) is applied to the same area of the same 
stile in the direction perpendicular to the plane of the glass toward the ex­
terior side of the door. Remove the load and determine if the locking device 
can be unlocked by manipulation as described in Test VIII. 

Test IV. With the movable panel lifted upward to its full limit within the 
confines of the door frame (a force of 150 pounds [670 N ] , plus the weight 
of the panel, shall be divided equally and applied to the bottom rail within 6 
inches (150 mm) of the corners to move panels upward), a concentrated load 
of 300 pounds (1340 N) shall be applied separately to each vertical pull stile 
incorporating a locking device, at a point on the stile within 6 inches (150 
mm) of the locking device, in the direction parallel to the plane of the glass 
that would tend to open the door. With the loads applied, determine if the 
locking device can be unlocked by manipulation as described in Test VIII. 
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Test V. With the movable panel lifted upward to its full limit within the 
confines of the door frame as described in Test IV, a concentrated load of 
300 pounds (1340 N) shall be applied separately to each vertical pull stile 
incorporating a locking device, at a point on the stile within 6 inches (150 
mm) of the locking device, in the direction parallel to the plane of the glass 
that would tend to open the door while, simultaneously, and additional con­
centrated load of 150 pounds (670 N) is applied to the same area of the same 
stile in the direction perpendicular to the plane of the glass toward the in­
terior side of the door. With the loads applied, determine if the locking device 
can be unlocked by manipulation as described in Test VIII. 

Test VI. With the movable panel lifted upward to its full limit within the 
confines of the door panel as described in Test IV, a concentrated load of 300 
pounds (1340 N) shall be applied separately to each vertical stile incorporat­
ing a locking device, at a point on the stile within 6 inches (150 mm) of the 
locking device, in the direction parallel to the plane of the glass that would 
tend to open the door while, simultaneously, and additional concentrated 
load of 150 pounds (670 N) is applied to the same area of the same stile in 
the direction perpendicular to the plane of the glass toward the exterior side 
of the door. With the loads applied, determine if the locking device can be un­
locked by manipulation as described in Test VIII. 

Test VII. For inside sliding doors, repeat Test V while simultaneously ap­
plying a concentrated load of 50 pounds (220 N) at the end of the movable 
bottom rail near the interlock stiles and inward. For outside sliding doors, 
repeat Test VI while simultaneously applying a concentrated load of 50 
pounds (220 N) at the end of the movable bottom rail near the interlock 
stiles and outward. 

Test VIII. Examine the assembly and determine a method and position for 
inserting a tool through the door assembly from the outside so as to contact 
the locking device or the latch. Determine whether it is possible to insert or 
manipulate with any of the manipulation tools described in Section 41.1012 
so as to unlock the door. Such assemblies shall resist manipulation for a 
period of not less than 5 minutes. 

Test IX. Repeat Tests I, II and HI for fixed panels locating the load point 
at the midpoint of the stile opposite the meeting stile of the panel under test. 

Performance Requirements 

Sec. 41.1017. A sliding door assembly shall fail these tests if at any time 
during or after the test the sliding door assembly does not remain engaged, in­
tact and in the closed and locked position; or if one can enter by manipulat­
ing an exposed component or through displaced or damaged portions. 

Report 

Sec. 41.1018. See Section 41.1009. 
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DIRECTIONS AND POINTS OF LOAD APPLICATION 

FOR TESTING OF HORIZONTAL SLIDINR DOORS 

Movable and Fixed Panel Tests: 

Test I 
Test II 
Test III 
Test IV 
Test V 
Test VI 
Test VII 
Test VIII 
Test IX 

FIGURE 1 

Apply load 1 
Apply loads 1 & 2 
Apply loads 1 & 3 
Apply loads 4 & 1 
Apply loads 4, 1 & 2 
Apply loads 4, 1 & 3 
Apply loads 4, 1, 3 & 5 
Manipulation Described 
For fixed panels repeat Tests 
I, II & III with the load point 
at the midpoint of the stile 
opposite the meeting stile of 
the door panel being tested. 
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APPENDIX " D " 

STATE BUILDING CODE 2 MCAR § 1.10109 

STATE BUILDING CODE STANDARD 41-2 

TESTS FOR SECURITY OF WINDOW ASSEMBLIES 

See Section 4107, State Building Code 

Scope 

Sec. 41.2001. This Standard covers test methods for window assemblies 
that are required for building security by the Uniform Building Code. For the 
purpose of this Standard, windows are classified as follows: Type A window 
assemblies incorporate one or more sashes that open by sliding in the plane 
of the wall in which the window is installed. 

Type B window assemblies incorporate one or more framed sashes which 
are hinged at or near two corners of the individual sash and open toward the 
exterior of the wall. 

Type C are window assemblies which incorporate one or more sashes 
which open toward the interior and arc hinged at or near two corners of the 
sash. 

Type D are window assemblies which incorporate one or more sashes 
which are hinged or pivot near the center so that part of the sash opens into 
the interior wall and part opens toward the exterior. 

Definitions 

Sec. 41.2002. JAMB-See WINDOW FRAME. 

LOCKING DEVICE is a part of a window assembly which is intended to 
prevent movement of the movable sash, which may be the sash lock or sash 
operator. 

MULLION is a window frame member which meets with and provides 
structural support to a pair of adjacent sashes at their meeting edges. 

MUNTIN is a structural member of a sash which extends either horizon­
tally between the stiles or vertically between the rails to support individual 
panes of glazing material when the sash incorporates two or more panes. 

RAIL is a horizontal member of a sash frame. A meeting rail is one which 
mates with a rail of another sash or a framing member of the window frame 
when the sash is in the closed position. 
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SASH is an assembly of stiles, rails and, sometimes, muntins assembled 
into a single frame which supports the glazing material. A fixed sash is one 
which is not intended to be opened. A movable sash is intended to be opened. 

SILL is the lowest horizontal member of a window frame. 

STILE is a vertical framing member of a sash. A meeting stile is one which 
mates with a stile of another sash, or a vertical framing member of the win­
dow frame when the sash is in the closed position. 

WINDOW ASSEMBLY is a unit which includes a window and the anchor­
age between the window and the wall. 

WINDOW FRAME is that part of a window which surrounds and supports 
the sashes and is attached to the surrounding wall. The members include side 
jambs (vertical), head jamb (upper, horizontal), sill and mullions. 

Test Equipment 

Sec. 41.2003. Four tension-loading devices capable of delivering and mea­
suring tensile forces of up to 150 lbf (670 N) with an accuracy of ± 5 percent 
for each applied load level are required for these tests. 

Manipulation tools shall consist of: a knife or spatula with a thin blade 
approximately 1/32 inch (0.8 mm) thick, not more than 1 inch (25 mm) wide 
and no longer than 6 inches (150 mm); slotted and phillips type screw drivers 
not exceeding 10 inches (250 mm) in length; common hand and needle nose 
pliers not exceeding 8 inches (200 mm) in length; and a piece of stiff steel 
wire with a diameter of approximately 1/16 inch (1.6 mm) and length of not 
in excess of 3 feet (900 mm). 

Disassembly 

Sec. 41.2004. Window assemblies and components shall not include screws, 
bolts, nails, staples or other mechanical fasteners which are accessible from 
the exterior and which could be removed by hand or with the aid of manipu­
lation tools as described in Section 41.2003 within a period of 5 minutes thus 
permitting entry by disassembly. 

Samples for Testing 

Sec. 41.2005. Specimens shall be representative, and the construction shall 
be verified by assembly drawings and bill of materials. Complete manufac­
turer or fabricator installation instructions and full size or accurate scale tem­
plates for all items and hardware shall be included. 

Sample Preparation 

Sec. 41.2006. Following the manufacturer's installation instructions, in-
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stall the window assembly in a rigid test fixture which simulates the rigidity 
normally provided to a window assembly in a building. The unit shall be fully 
glazed. Holes may be drilled in the sash at convenient locations to attach load 
adapter brackets and the glazing may be taped to prevent possible injury from 
shattering under load. Loads may be applied from either the interior or ex­
terior side of the window. 

Before performing any test, remove from the window assembly all screws, 
bolts, hinge pins, rigid snap glazing beads or other mechanical fasteners which 
can be removed from the exterior by hand or with the aid of manipulation 
tools as described in Section 41.2003. Sashes shall be closed and locked. 

Tests for Sliding Windows 

Sec. 41.2007. Tests for Type A window assemblies shall be performed in 
the following order: 

Test I. With each sliding sash in the normal position, a concentrated load 
of 150 pounds (670 N) shall be applied separately to each sash member in­
corporating a locking device, at a point on a sash member within 6 inches 
(150 mm) of the locking device, in a direction parallel to the plane of the 
glass that would tend to open the window. Remove the load and apply the 
manipulation test described in Section 41.2010. 

Test II. With each sliding sash in the normal position, a concentrated load 
of 150 pounds (670 N) shall be applied separately to each sash member in­
corporating a locking device, at a point on a sash member within 6 inches 
(160 mm) of the locking device, in the direction parallel to the plane of the 
glass that would tend to open the window while, simultaneously, an addi­
tional concentrated load of 75 pounds (340 N) is applied in the same area of 
the same sash member in the direction perpendicular to the plane of the glass 
toward the interior side of the window. Remove the load and apply the ma­
nipulation test described in Section 41.2010. 

Test III. With each sliding sash in the normal position, a concentrated load 
of 150 pounds (670 N) shall be applied separately to each sash member in­
corporating a locking device, at a point on the sash member within 6 inches 
(150 mm) of the locking device, in a direction parallel to the plane of the 
glass that would tend to open the window while, simultaneously, an addi­
tional concentrated load of 75 pounds (340 N) is applied to the same sash 
member in a direction perpendicular to the plane of the glass toward the ex­
terior side of the window. Remove the load and apply the manipulation test 
described in Section 41.2010. 

Test IV. For horizontal sliding windows, move the sliding sash upward by 
applying a force of 75 pounds, plus the weight of the sash, divided equally 
between the lower corners of the sash. For vertical sliding or hung type win­
dows, move the sash toward the side offering the least resistance by apply­
ing a force of 75 pounds (340 N) to the side corners opposite the frame mem­
ber towards which the window is being moved. Simultaneously, apply a 
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concentrated load of 150 pounds (670 N) to each sash member incorporating 
a locking device, at a point on the sash within 6 inches (150 mm) of the lock­
ing device, in the direction parallel to the plane of the glass that would tend 
to open the window. With the assembly under load, apply the manipulation 
test described in Section 41.2010. 

Test V. With the sliding sash moved upward (for horizontal sliding win­
dows) or to the side (for vertical or hung-type windows) within the confines 
of the window frame as described in Test IV, a concentrated load of 150 
pounds (670 N) shall be applied separately to each sash member incorporat­
ing a locking device, at a point on the sash within 6 inches (150 mm) of the 
locking device, in a direction parallel to the plane of the glass that would tend 
to open the window while, simultaneously, an additional concentrated load 
of 75 pounds (340 N) is applied to the same area of the same sash in the 
direction perpendicular to the plane of the glass toward the interior side of 
the window. With the assembly under load, apply the manipulation test de­
scribed in Section 41.2010. 

Test VI. With the sliding sash moved upward (for horizontal sliding win­
dows) or to the side (for vertical sliding or hung-type windows) within the 
confines of the window frame as described in Test IV, a concentrated load of 
150 pounds (670 N) shall be applied separately to each sash member incor­
porating a locking device, at a point on the sash member within 6 inches (150 
mm) of the locking device, in the direction parallel to the plane of the glass 
that would tend to open the window while, simultaneously, an additional 
concentrated load of 75 pounds (340 N) is applied to the same sash member 
in the direction perpendicular to the plane of the glass toward the exterior 
side of the window. With the assembly under load, apply the manipulation 
test described in Section 41.2010. 

Test VII. For inside sliding windows, repeat Test V while simultaneously 
applying a concentrated load of 25 pounds (110 N) at the end of the movable 
sash member located opposite the frame member toward which the sash is 
either moved or lifted and near the corner which is furthest from the locking 
device; such load shall be applied perpendicular to the sash and toward the 
interior. For outside sliding windows, repeat Test VI while simultaneously 
applying a concentrated load of 25 pounds (110 N) located in the same man­
ner as for inside sliding windows, but applied in the opposite direction or 
toward the exterior. 

Test VIII. Repeat Tests I, II and III for fixed sashes, which are part of a 
Type A window assembly, locating the load point at the midpoint of the stile 
or rail opposite the meeting stile or rail of the sash under test. 

Tests for Hinged Window Assemblies 

Sec. 41.2008. Tests for Types B and C window assemblies shall be per­
formed in the following order: 

The manipulation test described in Section 41.2010 shall be applied after 
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Tests I and II while the sash is under load and after Test IV with the loads re­
moved. 

Test I. With the swinging sash in the normal position, simultaneously apply 
a concentrated load of 75 pounds (340 N) within 3 inches (75 mm) of each 
end of the rail or stile which is opposite the hinged side, in the direction per­
pendicular to the plane of the glass that would tend to open the window. 

Test II. Repeat Test I and simultaneously apply a load of 75 pounds (340 
N) on the outside within 1 inch (25 mm) of each end of the stile or rail which 
is opposite the hinge side, in a direction parallel to the plane of the glazing 
which would tend to disengage the lock. Remove the loads. 

Test III. With the swinging sash in the normal position, apply a concen­
trated load of 150 pounds (670 N) on the rail or stile containing the locking 
device within 6 inches (150 mm) of the lock in a direction perpendicular to 
the plane of the glass that would tend to open the window. 

Test IV. Repeat Test III and simultaneously apply a load of 75 pounds 
(340 N) on the outside within 1 inch (25 mm) of each end of the stile or rail 
which is opposite the hinge side, in a direction parallel to the plane of the 
glazing which would tend to disengage the lock. 

Tests for Pivoted Window Assemblies 

Sec. 41.2009. Tests for Type D window assemblies shall be performed in 
the following order: 

The manipulation test described in Section 41.2010 shall be applied after 
Tests I and II while the sash is under load and after Test IV with the loads re­
moved. 

Sec. 41.2009. Tests for Type D window assemblies shall be performed in 
the following order: 

The manipulation test described in Section 41.2010 shall be applied after 
Tests I and II while the sash is under load and after Tests III and IV with the 
loads removed. 

Test I. With the sash in the normal position, simultaneously apply a con­
centrated load of 37.5 pounds (170 N) within 3 inches (75 mm) of both ends 
of each rail or stile which is perpendicular to the pivot sides in the direction 
that would tend to open the sash. Remove the loads. 

Test II. With the sash in the normal position, apply a concentrated load of 
75 pounds (340 N) on a rail or stile containing a pivot within 1 inch (25 mm) 
of the pivot in a direction parallel to the pivots tending to disengage the pivot 
under test. 

Test III. Repeat Test II, applying the load to the opposite rail or stile. Re­
move the load. 
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Test IV. With the sash in the normal position, apply a concentrated load of 
150 pounds (670 N) on the rail or stile containing the locking device within 6 
inches (75 mm) of the lock in a direction perpendicular to the sash and tend­
ing to open the window. 

Test V. Repeat Test IV while simultaneously applying the load specified in 
Test II. Repeat Test IV while simultaneously applying the load specified in 
Test III above. 

Manipulation of Locking Device 

Sec. 41.2010. Examine the assembly and determine a method and position 
of insertion of a tool through the window assembly from the outside so as to 
contact the locking device. Determine whether it is possible to insert any of 
the manipulation tools as described in Section 41.2003 and manipulate with 
them so as to unlock the window. Such window assemblies shall resist manip­
ulation for a period of not less than 5 minutes. 

Performance Requirements 

Sec. 41.2011. A window assembly shall fail these tests if at any time dur­
ing or after the tests the assembly does not remain engaged, intact and in the 
closed and lock position such as to preclude human entry. 

Report 

Sec. 41.2012. The test report shall include: 

(a) Name and address of the facility or laboratory performing these tests 
and issuing the report as well as the dates of testing and issuance of the re­
port. 

(b) Identification of the sample tested (e.g., name of manufacturer, 
model and/or series number of product and other information as may be 
pertinent). 

(c) Final assembly drawing(s) components list relative to type, size, lo­
cation and number of anchors, locking devices and mounting screws used. 

(d) Statement indicating that specimen either passed or failed these 
tests. 

(e) Statement that all tests were conducted in accordance with these 
procedures. 
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DIRECTIONS AND POINTS OF LOAD APPLICATION 

FOR TESTING OF TYPE A WINDOWS 

356 

SIiding Sash Tests: 

Test I 
Test II 
Test III 
Test IV 
Test V 
Test VI 
Test VII 
Test VIII 

Apply load 1 
Apply loads 1 4 2 
Apply loads 1 4 3 
Applv loads 4 4 1 
Apply loads 4 , 1 4 2 
Applv loads 4, 1 & 3 
Apply loads 4, 1, 3 4 5 
For fixed sashes locate the 
load point at the midpoint 
of the stile or rail opposite 
the meeting stile or rail of 
the sash under the test and 
apply loads as described in 
Tests I, II 4 III. 

Horizontal Sliding 

FIGURE 2 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



357 

DIRECTIONS AND POINTS OF LOAD APPLICATION 

FOR TESTING OF TYPES B AND C WINDOWS 

Tests for Hinged Sashes: 

Test I 
Test II 
Test III 
Test IV 

Apply load l's 
Apply load l's and 2's 
Apply load 3 
Apply load 3 and 2's 

Both Sashes Open Out 

Casement Type 

FIGURE 3 
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DIRECTIONS AND POINTS OF LOAD APPLICATION 

FOR TESTING OF TYPE D WINDOWS 

As shown, pivots are represented as triangles 
and sash pivots out from the bottom and in at 
the top. 

Pivoting Sash Tests: 

Test I 
Test II 
Test III 
Test IV 
Test V 

Apply load 1's 
Apply load 2 
Apply load 3 
Apply load 4 
Apply loads 4 & 2.. then remove 
load 2 and apply "oads 4 & 3. 

FIGURE 4 
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359 SBC 7103 

MINNESOTA HEATING, VENTILATING, AIR CONDITIONING 
AND REFRIGERATION CODE 

SBC 7101 TITLE AND SCOPE. Identification and Title. Chapters 71 
through 85 shall be known as the "Minnesota Heating, Ventilating, Air Con­
ditioning and Refrigeration Code." Unless otherwise specified, subsequent 
references in these Chapters to "this Code" shall mean the "Minnesota 
Heating, Ventilating, Air Conditioning and Refrigeration Code." 

SBC 7102 Purpose. The Minnesota Heating, Ventilating, Air Condition­
ing and Refrigeration Code is a system of rules, regulations and principles 
formally applied in the field of heating, ventilating, air conditioning and 
refrigerating, for which it is written and is established as a minimum stand­
ard for safety, health and general welfare of the public. This code is a mini­
mum standard and is not intended nor should it be used or considered a 
design manual. 

SBC 7103 Scope. The provisions of this Code shall apply to the design, 
erection, installation, construction, alteration, repair, relocation, replace­
ment, addition to, or use of any heating, ventilating, air conditioning, re­
frigeration or cooling system, equipment or miscellaneous devices whether 
used in connection with space, comfort, process of industrial heating, venti­
lating, air conditioning or refrigeration. 

Where, in any specific case, different sections of this Code, specify differ­
ent materials, methods of construction or other requirements, the most re-

xictive provision shall govern. strictive provision shall govern. 

The inclusion of specific requirements relative to the manner of installa­
tion of any plant or equipment in any one or more parts of said Code shall 
not limit this procedure to any particular type of installer, nor provide a 
basis upon which determination of the right to perform such procedures 
shall be made. The authority for such determination will be found in the 
various licensing ordinances for each type of installer who performs the 
work. 
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SBC 7201 GENERAL REGULATIONS. Construction and Interpreta­
tion. The provisions of the Minnesota Heating, Ventilating, Air Condition­
ing and Refrigeration Code are based on minimum standards to safeguard 
life, health and general welfare and therefore should be construed and 
interpreted in a manner which is consistent with and will give effect to 
such purposes. 

SBC 7202 New Buildings. All materials or systems or parts thereof shall 
be installed to meet or exceed the minimum provisions of this code. The 
provisions of this code shall apply to all buildings and structures in the state, 
the erection of which is commenced after the date of acceptance of this code. 

SBC 7203 Existing Buildings. The provisions of this code shall apply to 
the design, erection, installation, construction, alteration, repair, relocation, 
replacement, addition to, or use of any heating, ventilating, air conditioning 
plant or refrigeration equipment or system commenced after the date of 
acceptance of this code. Where the administrative authority shall find that 
the full performance of bringing such work into compliance with all the 
requirements of this code would result in exceptional or undue hardship 
by reason of mechanical difficulty or impractibility, a deviation may be 
granted by the administrative authority only to the extent that the deviation 
can be granted without impairing the intent or purpose of this code. 

SBC 7204 Change in Use. The provisions of this code shall apply to 
every building or structure or portion thereof which at any date after ac­
ceptance of this code is devoted to a new use for which the requirements 
under this code are in any way more stringent than the requirements gov­
erning the previous use. 

SBC 7205 Alternate Equipment Appurtenances, Material and Methods. 
The administrative authority may approve the use of appurtenances, mate­
rials and methods of a type not conforming with the requirements of this 
code after a determination that such appurtenances, material, or method is 
of such design or quality, or both, as to appear to be safe, suitable, and 
proper for the use for which it is intended. 

SBC 7206 Tests. When there is insufficient evidence to verify claims for 
alternate materials, the administrative authority may require as proof of 
suitability a test of compliance by an approved testing laboratory at the 
expense of the applicant 

Tests shall be made in accordance with generally recognized standards; 
but in the absence of such standards the administrative authority shall speci­
fy the test procedure. 

The administrative authority may require tests to be repeated if at any 
time there is reason to believe that an alternate material no longer conforms 
to the requirements on which its approval was based. 

SBC 7207 Submittal and Approval of Plans. Plans and specifications 
shall be submitted to the administrative authority as required. 

See specific chapters for further detail as to plans and specifications where 
required. 
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SBC 7208 Safety Hazard. Where a safety hazard exists on a premise by 
reason of an existing installation or lack of proper equipment or material 
thereof, the owner or his agent shall be responsible for making such cor­
rections as may be necessary to abate such hazard and bring the installation 
within the provisions of this code. 

SBC 72U9 Boiler and Furnace Equipment Room Size. Boilers and fur­
naces shall not be installed in confined spaces such as alcoves or closets un­
less specifically approved for such installation and then only if installed in 
accordance with the approval. Boilers and furnaces shall be installed in 
rooms that are large in comparison to the size of the appliance and shall 
provide proper clearance lor accessibility for servicing and maintaining such 
equipment. 

Boiler and furnace rooms in other than one and two family dwellings shall 
be such that they have an area of at least ten times the area occupied by 
the boiler and eight times the area occupied by the furnace. If additional 
appliances or equipment are to be located in the boiler or furnace room, 
additional area shall be provided equal to area occupied by such equipment 
plus required clearances. 

At least three feet clear space shall be provided in front of all zone valves, 
controls, etc. for access and servicing. 
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SBC 7301 LOAD CALCULATIONS — HEATING, COOLING AND 
VENTILATING. Heat Loss Calculation Required. Before designing a 
heating system, a heat loss calculation must be made of the maximum prob­
able heat loss of each room or space to be heated, based on maintaining a 
selected indoor air temperature during periods of design outdoor weather 
conditions. These heat losses may be divided into groups as follows: 

(1) The transmission losses or beat transmitted through the confining 
walls, floor, ceiling, glass or other surfaces. 

(2) The infiltration losses or heat required to warm outdoor air which 
leaks in through cracks and crevices around doors and windows, or through 
open doors and windows, or heat required to warm outdoor air used for 
ventilation. 

(3) The design data and calculations for heating loads shall be in accord­
ance with procedure outlined in A.S.H.R.A.E. Fundamentals and Equip­
ment for the latest publication after acceptance of this Code, or Manual J. 
Load Calculations, National Warm Air Heating and Air Conditioning Asso­
ciation. 

SBC 7302 Definitions. The following terms shall mean: 
a. THERMAL CONDUCTANCE OF AN AIR SPACE. The time rate 

of heat flow through a unit area of an air space per unit temperature differ­
ence between the boundary surfaces. Its value is expressed in BTU per 
(hour) (square foot of area) (Fahrenheit degree). 

b. BRITISH THERMAL UNIT (BTU). Approximately, it is the heat re­
quired to raise the temperature of a pound of water from 59 F. to 60 F. 

c. THERMAL CONDUCTANCE. The time rate of heat flow expressed 
in BTU per (hour) (square foot) (Fahrenheit degree average temperature 
difference between two surfaces.) The term is applied for the thickness or 
construction stated not per inch of thickness. 

f. FILM OR SURFACE CONDUCTANCE. The time rate of heat ex­
change by radiation, conduction, and convection of a unit area of a surface 
with ihe surroundings and the surrounding air or other fluid. Its value is 
expressed in BTU per (hour) (square foot of surface) (Fahrenheit degree 
temperature difference). Subscripts i and o are used to denote inside and out­
side surface conductances, respectively. 

K. THERMAL CONDUCTIVITY. The rate of heat flow expressed in 
BTU per (hour) (square foot) (Fahrenheit degree per inch of thickness.) 

R. THERMAL RESISTANCE. The reciprocal of heat transfer co-effi­
cient, as expressed by U, C, f or a. Its unit is Fahrenheit degrees per BTU 
(hour) (square foot). For example, a wall with a U value of 0.25 would have 
a resistance value of R—1/U-1/0.25-4.0. 

TEMPERATURE SWING. An assumed indoor temperature swing of not 
more than 3 degrees on a design day when the space is conditioned 24 hours 
per day and the thermostat setting is 75* F. 

SPECIFIC HEAT. The ratio of the quantity of heat required to raise the 
temperature of a given mass of any substance one degree to the quantity 
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required to raise the temperature of an equal mass of a standard substance 
(usually water at 59 F.) one degree. 

Specific heat of air 0.24 BTU per pound per degree (Standard air). 
Specific heat of water 1.0 BTU per pound per degree (59 F.). 
STANDARD AIR. Air with a density of 0.075 pounds per cubic foot 

This is substantially equivalent to dry air at 70° F. and 29.92 in. Hg. Baro­
metric pressure. 

U. OVERALL COEFFICIENT OF HEAT TRANSMISSION (AIR TO 
AIR). The lime rate of heat flow expressed in BTU per (hour) (square foot) 
(Fahrenheit degree temperature difference between air on the inside.) 

SBC 7303 Heat Loss Calculation 
1. The following design outdoor weather conditions: temperature, wind 

direction, and wind velocity, shall be as follows: 
a. Outside temperature. Select the design temperature from the fol­

lowing list. Use the city closest in proximity to the location of the installa­
tion. 

TABLE NO. 1 
Albert Lea —20° F. Marshall —23° F. 
Alexandria —26° F. Minneapolis —19* F. 
Bemidji —38° F. St. Paul —19° F. 
Brainerd —31 ° F. Moorhead —28° F. 
Detroit Lakes —35° F. Rochester —23* F. 
Duluth —25° F. Roseau —38° F. 
Fairmont —19° F. St. Cloud —26° F 
Faribault —23° F. Thief River Falls —33° F 
Fergus Falls —28° F. Virginia —32° F. 
Grand Rapids —37° F. Willmar —25° F. 
International Falls —35* F. Winona —19° F. 
Mankato —23* F. Worthington —20° F. 

b. Wind velocity 15 m.p.h. 
c. Wind direction N.W. 

2. The indoor air temperature that is to be maintained in room or space 
during the coldest weather shall be in accordance with Table 2 following. 

(a) The indoor air temperature is the dry-bulb temperature at the 
breathing line, 5 feet above the floor, or at the seating level, 30 inches above 
the floor at a location where the temperature sensing device is not exposed 
to a condition of abnormal heat gain or heat loss. 

3. Infiltration. The heat losses due to infiltration shall be determined by 
either one of the following methods: 

(a) Select unit values and compute the heat equivalent of the infiltration 
of cold air taking place around outside doors and windows. These unit values 
depend on the kind or width of crack, and wind velocity assumed at 15 miles 
per hour. These units when multiplied by the length of crack gives the vol­
ume of outdoor air entering the building in cubic feet per hour. 

(b) The amount of air leakage may be estimated by assuming a certain 
number of air changes per hour for each room, the number of changes as­
sumed being dependent upon the type, use and location of the room as indi­
cated in Table 2 following. 
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(c) The heat loss due to the air infiltration by either the crack method 
or air change method can be calculated by the following equation: 

H,=0.24 Qxd (t.-tj. (1) 
Where 
Ha=Heat required to raise temperature of infiltration air, BTU per hour. 
0.24=Specific heat of air. 
Q=volume of outdoor air entering building, cubic feet per hour. 
d=density of air at temperature to, pounds per cubic foot. 
t,=inside air temperature, *F. t0=outside air temperature, °F. 
It is sufficiently accurate to use d=0.075 in which case Equation (1) re­

duces to 
H,=0.018 Q (t.tj- (2) 

TABLE NO. 2 

WINTER INDOOR DRY-BULB TEMPERATURES 
TYPE OF BUILDING Degree F. 
Residences 75 
Stores 68-70 
Public Buildings 72-74 
Warm air Baths — Saunas 120 
Steam Baths 110 
Factories and Machine Shops 60-65 
Foundries and Boiler Shops 50-60 
Paint Shops 75-80 
Hospitals 
Private rooms and wards 72-74 
Private rooms (Surgical) 70-80 
Operating Rooms 70-75 
Kitchens and Laundries 68-70 
Toilets 70-75 
Bathrooms 70-80 
Hotels 
Bedrooms and bath 75 
Dining rooms 72 
Kitchens and Laundries 68-70 
Ballrooms 65-68 
Toilets and Service Rooms 68-70 
Theaters 
Seating Space 68-72 
Lounge Rooms 68-72 
Toilets 70-75 
Schools 
Classrooms 72-74 
Assembly Rooms 68-72 
Gymnasiums 55-65 
Toilets and Baths 70-75 
Wardrobes and Locker Rooms 70-75 
Kitchens 68-70 
Dining Room and Lunch Room 65-70 
Play Rooms 65-70 
Natatoriums 75 
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TABLE NO. 3 

AIR CHANGES TAKING PLACE UNDER AVERAGE CONDITIONS 
EXCLUSIVE OF AIR PROVIDED VENTILATION 

NO. OF AIR CHANGES 
KIND OF ROOM OR BUILDING Per Hour 
Rooms, 1 side exposed 1 
Rooms, 2 sides exposed 1 to 1V4 
Rooms, 3 sides exposed 2 
Rooms, 4 sides exposed 2 
Rooms with no windows or outside doors Vi to 3 
Entrance Halls 2 to 3 
Reception Halls 2 
Living Rooms 1 to 2 
Dining Rooms 1 to 2 
Bath Rooms 2 
Drug Stores 2 to 3 
Clothing Stores 1 
Churches, Factories, Lofts, etc V4 to 3 

4. When positive ventilation using outdoor air is provided by air-heating 
or an air-conditioning unit, the heat required to warm the outdoor air to 
room temperature must be provided by the unit. 

(a) If mechanical exhaust from the room is provided, an amount equal 
to the outdoor air drawn in by the unit together with the natural infiltration 
losses must also be provided for by the unit. 

(b) If no mechanical exhaust is used, and the outdoor air supply equals 
or exceeds the amount of natural infiltration that would occur without venti­
lation, the natural ventilation may be neglected. 

5. The sum of the heat losses due to transmission through the outside 
walls and glass, as well as through any cold floors, ceilings, or roof, plus the 
heat equivalent of the cold air entering by infiltration or required to replace 
mechanical exhaust, represents the total heat loss equivalent for any building. 

SBC 7304 Internal Heat Source Credits. A portion of the heat supplied 
by persons, lights, motors and machinery, may be deducted in the case of 
theaters, assembly halls, industrial plants and commercial buildings such as 
stores, office buildings, etc. A credit of 70% of continuous lighting load and 
50% of sensible occupancy load may be used. 

SBC 7305 Cooling Loads: General 
(1) SBC 7304 through SBC 7310 outlines the methods and reference need­

ed to be used for calculation of air conditioning cooling loads for occupancy 
comfort. 

The Code requirements are divided into two parts: 
(2) Sections SBC 7305-SBC 7308 deals with the cooling loads for com­

mercial and public buildings. 
(a) Deductions from the net heat gain for storage and temperature 

swing when detailed load calculations are approved by the administrative 
authority. 
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(3) Section SBC 7309 through SBC 7310 deals with the load for residen­
tial cooling. 

(a) as 2(a) 

SBC 7306 Cooling Load Calculations; Comercial and Public Buildings. 
Summer cooling load calculations for comfort application require considera­
tion of the following factors: 

(1) Design Conditions: 
(a) Indoor conditions 
(b) Outdoor conditions 
(c) Ventilation rate 

(2) Instantaneous Heat Load, Sensible and Latent: 
(a) Load from solar radiation, sky radiation, and from outdoor-indoor 

temperature differential for glass areas and exterior walls and roofs, modified 
by periodic heat flow or lag factors depending on the type of structure. 

(b) Load due to heat gain through interior partitions, ceilings and floors. 
(c) Load due to ventilation, either natural or mechanical. 
(d) Load due to heat sources within the conditioned space such as peo­

ple, lights, power equipment and appliances. 
(c) Load due to moisture transfer through the permable building mate­

rials. 

(0 Miscellaneous heat sources. 

3. Determination of Air Quantity and Apparatus Dew Point 

TABLE NO. 4—OUTDOOR SUMMER CLIMATIC CONDITIONS 
(Minnesota) 

Location 

Alexandria 

Duluth 

Int. Falls 

Minneapolis 

St. Paul 

Rochester 

St. Cloud 

Design Dry Bulb 

1% 

00 

85 

86 

92 

92 

90 

90 

2H% 

88 

82 

82 

89 

89 

88 

88 

5% 

85 

79 

79 

86 

86 

85 

85 

Design Wet Bulb 

1% 

76 

73 

72 

77 

77 

77 

77 

2H% 

74 

71 

69 

75 

76 

75 

75 

5% 

72 

69 

68 

74 

74 

74 

73 

Note: Data compiled (ram official weather stations where hourly weather observations are made and 
from other sources. Pereentage of design data show the per cent of 4-month period. June 
through September. 
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SBC 7307 Design Conditions; Commercial and Public Buildings 
(1) Indoor conditions. Indoor design conditions for which summer air 

conditioning is selected should be chosen at 75° F. dry bulb, with a relative 
humidity of SO per cent. 

(2) Outdoor design conditions. The outdoor design conditions shall be 
selected from Table No. 4. 

(3) Ventilation Rate. Outdoor air requirements for ventilation of condi­
tioned spaces shall be selected from Table No. 5. 

SBC 7308 Instantaneous Heat Load: Commercial and Public Buildings 
(1) The total cooling load shall be divided into the two components, sen­

sible and latent heat. 

(2) Other factors which have a direct effect on the cooling and must be 
included are: 

(a) Solar radiation. 
(b) Periodic heat flow through the walls and roofs. 
(c) Effect of shading. 
(d) Load from moisture transfer through permeable building materials. 
(e) Miscellaneous Heat Loads: This item covers the small heat gains 

from exposed piping, ducts, work done by circulating fans, and other contin­
gencies. 

SBC 7309 Cooling Loads; Residential 
(1) The design data and calculation methods for determining residential 

cooling load shall be in accordance with the procedure outlined in A.S.H.-
R.A.E., Fundamentals and Equipment, Chapter 27, pages 487 to 529 inclu­
sive or Manual J, Load Calculation, National Warm Air Heating and Air 
Conditioning Association. 

(2) They shall also conform to the requirements as set forth in Sections 
SBC 7309 and SBC 7310. 

SBC 7310 Cooling Load Calculations; Residential. Residential cooling 
load calculations for comfort application are based on the following factors: 

(1) Design Conditions: 
(a) Indoor conditions: Indoor design temperature shall be 75° F. with 

a relative humidity of 50 percent and a temperature swing of not more than 
3° F. 

(b) Outdoor conditions: The outdoor design conditions shall be selected 
from Table 4. 

(c) Infiltration: 
1. The rate of air infiltration shall be based on V4 air change per hour. 
2. Factors for calculating natural infiltration are shown in Table 3. 

Because of the effect of house configuration thev arc calculated in BTU per 
square foot of gross exposed wall area. 
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TABLE No. 5—OUTDOOR AIR REQUIREMENTS* 

Application 

Apartment 
Average 
Deluxe 

. Banking space 
Barber shops 
Beauty parlors 

Brokers' board rooms 
Cocktail bars 
Corridors (supply or exhaust) 
Department stores 
Directors' rooms 

Drugs stores* 
Factories'1,' 
Five and Ten Cent stores 
Funeral Parlors 
Garages'1 

Hospitals 
Operating rooms',* 
Private rooms 
Wards 

Hotel Rooms 
' Kitchens 

Restaurant 
Residence 

Laboratories* 

Meeting rooms 
Offices 

General 
Private 
Private 

Restaurants 
Cafeteria* 
Dining room* 

Schoolrooms4 

Shop, retail 
Theater* 
Theater 
Toilets'1 (exhaust) 

Smoking 

Some 
Some 
Occasional 
Considerable 
Occasional 

Very heavy 
— 
— 

None 
Extreme 

Considerable 
None 
None 
None 

— 

None 
None 
None 
Heavy 

— 
— 

Some 

Very heavy 

Some 
None 
Considerable 

Considerable 
Considerable 

None 
None 
None 
Some 

— 

Cfm Per Person1" 

Recom­
mended 

20 
20 
10 
15 
10 

50 
40 
— 
7M 

50 

10 
10 
7M 

10 
— 

— 
30 
20 
30 

— 
— 
20 

50 

15 
25 
30 

12 
15 

10 
~Vz 

15 
— 

Min­
imum" 

10 
10 
7M 

10 
7H 

20 
25 
— 
5 

30 

7H 
7\i 
5 
7H 

— 
25 
10 
25 

— 
— 
15 

30 

10 
15 
25 

10 
12 

7M 
5 

10 
— 

Cfm per 
Sq.b Ft. of 

Floor 

Min­
imum* 

— 
— 
— 
— 
— 

— 
0.25 
0.05 
— 

0.10 
— 
— 
1.0 

2.0 
0.33 
— 

0.33 

4.0 
2.0 
— 

1.25 

0.25 
0.25 
0.25 

--
— 

— 
— 
— 
— 
2.0 

•Taken fmni prratnnt-dny practice. 
^Thi* i.i contaminant-free air. 
•When minimum is usod. take the larger of the two. 
dSce loral codes which may povr-m. 
•May ht* governed hv exhaust. 
'May be governed hy *|ieei:il mnirecn of rontaminntion or local e.odea. 
"Ml outside urr rreommc-nded to overcome explosion hazard of anesthetic!". 
For general app|,ir:itinn« n hnnm of estimating the cfm per p e n o o may bo taken I 

(I.) People not smoking—5 miniimiru. 
(2.) l'cople smoking—15 minimum. 
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TABLE NO. 6 

SENSIBLE COOLING LOAD DUE TO INFILTRATION 
AND VENTILATION 

Outside Design Temperature, *F. 85 90 95 
Infiltration, Btuh per square foot of gross exposed wall area 0.7 1.1 1.5 
Mechanical Ventilation Btuh per cfm 11.0 16.0 22.0 

(2) Occupancy Load. Heat release per occupant of a residence shall be 
taken as 300 Btuh of sensible heat 

(3) Appliance Load A value of 1200 Btuh of sensible heat release shall be 
taken for kitchen appliances. 

(4) Total Sensible Heat Gains. The total sensible heat gain of the structure 
is the sum of the sensible heat gains of all rooms plus occupancy and appli­
ance load. 

(5) Latent Load. The latent load of a residence is a part of the total heat 
gain and is estimated to be 30% of the calculated sensible load. 

SBC 7311 Total Cooling Load; Residential 
(1) The total cooling load is the sum of the sensible load and the latent 

load. 

(2) The total load shall be calculated as 1.3 times the calculated sensible 
loaid. 

(3) Whenever the distribution system is located outside of the conditioned 
space — in attics, crawl spaces, or unconditioned rooms, heat gains, to the 
ducts or pipes must be included as an equipment load and must be consid­
ered in equipment selection. 
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SBC 7401 CHIMNEYS —GAS VENTS — CONNECTORS — (SMOKE 
PIPES). General Requirements. Venting Required for Fuel Burning. All 
appliances including fireplaces and incinerators using solid, liquid or gas 
fuels shall be vented to the outside unless otherwise approved by the admin­
istrative authority. 

Chimney or Vent Required. Every fuel burning appliance including fire­
places and incinerators shall be connected with a chimney or vent conform­
ing to the provisions of this chapter. 

Venting systems and chimneys other than masonry chimneys shall be 
tested and listed by a nationally recognized testing laboratory such as Un­
derwriters Laboratories Inc. and shall be installed in full compliance with 
their listing and the manufacturer's instructions and approved for such use 
by the administrative authority. 

A Fuel Fired Appliance shall not be connected to a chimney or vent 
until the installer has determined that the chimney or vent is properly sized 
to remove all of the products of combustion safely to the outside air. This 
requirement shall be deemed to have been fulfilled if the height, area, and 
configuration are in accordance with the specifications provided by the 
appliance, chimney or vent manufacturer's engineered specifications. 

For general data on the construction of masonry chimneys, vents, fire­
places, and barbecues, reference should be made to the Minnesota State 
Building Code. 

SBC 7402 Definitions. The following terms shall mean: 
Chimneys. A vertical shaft enclosing one or more passageways for the re­

moval of combustion products. 

Chimney Liner — Non Metallic. A lining material of fire clay or other 
approved material that meets the requirements of the Minnesota State Build­
ing Code. 

Chimney Liner — Metallic. A vent pipe or chimney liner inserted within 
a chimney for the purpose of minimizing condensation of flue products and 
preventing such condensation from contact with the interior of the type A 
flue or vent in which it is inserted. 

Chimney or Vent. A conduit or passageway, vertical or nearly so for con­
veying flue gasses to the outer air. 

Vent Connector. The pipe connecting an appliance with the chimney, 
vent or chimney liner. This corresponds to the smoke pipe used with solid 
or liquid fuels. 

Draft Hood. A device built into an appliance or made a part of the vent 
connector from an appliance, which is designed to (1) insure the ready escape 
of the products of combustion in the event of no draft, back draft, or stop­
page beyond the draft hood; (2) prevent a back draft from entering the 
appliance; and (3) neutralize the effect of stack action of the chimney or 
vent upon the operation of the appliance. 

Barometric Draft Regulator. A device with functions to maintain a de­
sired draft in an appliance by automatically reducing the chimney draft to 
the desired value. 
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Type B. Gas Vents. Vent piping of noncombustible, corrosion resistant 
material of sufficient thickness, cross-sectional area, and heat insulating 
quality to avoid excess temperature on adjacent combustible material and 
certified by nationally recognized testing agency. 

Type B.W. Gas Vents. Gas vents listed by a nationally recognized testing 
agency for venting listed or approved gas fired vented recessed heaters or 
furnaces. Vents are similar to Type B venis, but may be placed closer to 
combustible materials due to the special manner in which they are required 
to be installed. 

Type L. Venting Systems. A venting system composed of listed factory 
built components assembled in accordance with the items of the listing for 
venting appliances listed for use with Type L Venting Systems. They may 
be used where Type B Gas Vents are permitted. 

SBC 7403 Chimneys. Three general types of chimneys are: 
(a) Masonry Chimneys. Field constructed chimneys built in accordance 

with the requirements of the Minnesota State Building Code. 

(b) Factory Built Chimneys. Chimneys that are factory made, listed by a 
nationally recognized testing agency, for venting gas appliances, gas incin­
erators, and solid or liquid fuel burning appliances. 

(c) Metal Chimneys. (Smoke Stacks) chimneys made of metal of adequate 
thickness, galvanized or painted, unless suitably corrosion resistant, properly 
welded or riveted and built in accordance with nationally recognized stand­
ards. 

Chimneys shall be used for venting the following: 
1. All appliances which may be converted readily to the use of solid or 

liquid fuels. 
2. All boilers and warm air furnaces except where approved for connec­

tion to type B gas vents approved by the administrative authority. 

3. All incinerators. 

Termination of Chimneys. 
1. Chimneys shall extend at least 3 feet above the highest point where 

they pass through the roof of a building and at least 2 feet higher than any 
portion of any building within 10 feet. 

2. Chimneys or vents serving gas fired appliances shall extend at least 
five feet (5') above the highest connected appliance draft hood outlet or flue 
collar with natural draft 

Size of Chimneys 
1. The effective area of the chimney when connected to a single appli­

ance shall be not less than the area of the appliance draft hood outlet or in 
accordance with approved engineering methods. Ref.: Minnesota State Build­
ing Code. 

2. The effective area of the chimney when connected to more than one 
gas appliance shall be not less than the area of the largest vent connector 
plus 50% of the areas of additional vent connectors or in accordance with 
approved engineering methods. Ref.: Minnesota State Building Code. 
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3. When an incinerator is vented by a chimney serving other fuel burn­
ing appliances the area of the vent of the incinerator need not be included 
in calculating the chimney size provided the chimney size is at least one inch 
larger in equivalent diameter than the diameter of the incinerator vent. No 
other fuel burning appliance shall be vented into a chimney having a flue 
fed incinerator or garbage drops. 

Inspection of Chimneys 
1. All masonry chimneys to which heating boilers or furnaces are to be 

connected shall be subject to and most successfully withstand a smoke test 
before such connection is permitted. In the case of new chimneys, the test 
shall be made after the mortar has set. Such smoke tests shall be made by 
building a smudge fire at the bottom of the flue, using tar paper or similar 
material to create the smudge, and when the smoke is flowing freely from 
the top of the flue, closing it tightly at the top, all heater or vent openings 
into said flue be tightly closed before test is started and the cleanout open­
ings to be left open for draft. All leaks in such chimney disclosed by such 
test shall be closed and made tight before the chimney is accepted or a 
heating plant connected thereto. The contractor shall make or have made 
such tests. 

2. Not more than one flue in same chimney shall be tested at one time. 

3. All chimneys in buildings that have been moved to new locations shall 
be tested in the above manner before being put into use. 

4. All chimneys shall have cleanouts and the cleanouts shall be con­
structed so that they will remain tightly closed when not in use. The fittings 
used as cleanouts shall have tight-fitting caps to prevent entrance of air into 
the chimney at those points. 

5. When inspection reveals that an existing chimney is not safe for the 
btended application, it shall be rebuilt to conform to nationally recognized 
standards, relined with a suitable liner or replaced with a gas vent or chim­
ney suitable for the appliances to be attached. 

Chimney Liners — Metallic. Masonry chimneys serving gas fired boilers, 
furnaces, or other heating devices, whether of the gas designed type or fired 
by gas conversion burners having an input not exceeding 400,000 BTU per 
hour, shall be lined continuously from the thimble to the top of the chimney 
with an approved non-combustible, acid and corrosion resisting liner of the 
same equivalent cross sectional area as the vent connector. 

1. A condensation pocket shall be provided at the base of said liner with 
provision for a drip, so arranged that excessive condensation of combustion 
products may be disposed of without damage to the chimney, foundation, 
floor or footings. 

2. The following materials of thickness specified are approved for use as 
chimney liners. 

(a) Aluminum 2S-H14, Vt hard, thickness .032 inches to 8 inches 
diameter. Temperatures not to exceed 550* F. at outlet of equipment 

(b) Stainless Steel No. 302, No. 26 U.S. Standard gauge to 8 inches 
diameter, No. 24 U.S. Standard gauge over 8 inches diameter. 

(c) Vitreous coated steel of No. 22 U.S. Standard gauge before coating. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



373 SBC 7403 

(d) Class B vents approved by Underwriters Laboratories. Temperatures 
not to exceed 550° F. at outlet of appliance. 

(e) Other types of liners shall require the approval of the administrative 
authority. 

3. Chimney caps may be used on chimney liners providing they do not 
obstruct or impair the free emission of the products of combustion, and are 
approved by the administrative authority. 

4. A chimney liner release will be granted only when the administrative 
authority finds it impossible to install a liner. 

5. Outside horizontal masonry flues shall not be used for venting of gas 
burning appliances. 

6. When a gas fired incinerator meeting the smokeless and odorless 
requirements of ANSI Z21.6-1969 and approved by the Minnesota Pollution 
Control Agency is properly connected to a masonry chimney, having a 
tile flue liner, the chimney liner—metallic required above may be omitted. 
If an incinerator is connected to a chimney as described above having an 
existing metallic liner for temperatures not to exceed 550°F the liner shall 
be removed and no liner will be required. 

Metal Chimneys (smoke stacks). 

1. Installation. 
(a) Single-wall metal pipe shall be constructed of sheet steel not less 

than No. 20 sheet gage or other approved noncombustible corrosion resistant 
material. 

(b) Single-wall metal pipe used to vent gas appliances shall comply 
with the installation provisions of SBC 1303 (Size of Single-wall Metal Pipe) 
(a) and (b) following: 

(c) Single-wall metal pipe shall be used only for runs directly from the 
space in which the appliance is located through the roof or exterior wall to 
the outer air. 

(d) Single-wall metal pipe shall not originate in any unoccupied attic 
or concealed space, and shall not pass through any attic, inside wall, con­
cealed space or through any floor. 

(e) When a single-wall metal pipe passes through an exterior wall con­
structed of combustible material, it shall be guarded at the point of passage 
by a method described in SBC 7409. 

(f) When a single-wall metal pipe passes through a roof constructed of 
combustible material, it shall be guarded at the point of passage by a method 
described in SBC 7409 or by a noncombustible, nonventilating thimble not 
less than 4 inches larger in diameter than the vent pipe and extending not 
less than 18 inches above and 6 inches below the roof with the annular 
space open at the bottom and closed only at the top. 

2. Installation with Incinerators. Single-wall pipe not less than No. 10 
galvanized sheet gage or other equivalent noncombustible, corrosion re­
sistant material may be used for venting incinerators installed in locations 
such as open sheds, breezeways, or carports, provided the metal pipe is ex­
posed and readily examinable for its full length. 
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Clearance. Minimum clearances from a single-wall metal pipe to com­
bustible material shall be in accordance with Table of Clearances following: 

TABLE OF CLEARANCES 

VENT CONNECTOR CLEARANCES REQUIRED FOR 
CAS APPLIANCES 

Maximum Distance from Combustible Material 

Listed Type B Vent Connectors of Other 
Appliance Gas Vent Material than Type B Material 
Listed Boiler As listed 6 inches 
Listed Warm Air Furnace... As listed 6 inches 
Listed Water Heater As listed 6 inches 

' Listed Room Heater As listed 6 inches 
Listed Floor Furnace As listed 6 inches 
Listed Incinerator Not Permitted 18 inches 
Listed Conversion burner 

(with draft hood) 6 inches 9 inches 
Unlisted Appliances having 

draft hoods 6 inches 9 inches 
Unlisted Appliances without 

draft hoods Not Permitted 18 inches 

SBC 7404 Gas Vents and Flues, Types and Use. All gas appliances re­
quired to be vented except sealed combustion system appliances shall be 
connected to a venting system that shall be: 

(a) Engineered and constructed so as to develop a positive flow adequate 
to remove flue gasses to the outside atmosphere. 

(b) When venting systems serve appliances requiring draft for proper 
operation they shall be designed and installed to develop adequate draft so 
as to satisfy the draft requirements of the appliance with the manufacturer's 
instructions. 

Type B Gas Vents. 
(a) Application: Not to be used with recessed heaters, incinerators, and 

appliances listed for use with chimneys only. 

(b) Shall be round in physical shape except as approved for B-W vents in 
the following. 

(c) Shall be installed in accordance with this chapter and the manufactur­
er's specifications. 

Type B-W. Gas Vents. 
1. The venting of recessed or surface mounted wall heaters or furnaces 

shall be such that a section of Type B-W vent material shall extend through 
the plate directly above the heater. Immediately above the highest plate 
there shall be a transition fitting from the oval class B-W vent to round Class 
B vent material. This shall extend a minimum of total height of 12 feet (12*) 
above the floor on which the heater sits. 
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2. Wall heaters or furnaces which have been designed by their manufac­
turer for a horizontal vent take off and have been so tested and approved 
shall have their horizontal vent connector as short as possible. The maxi­
mum length of the horizontal run shall be 6 feet. 

Single Wall Vent Pipe. The material and installation of single wall vents 
shall comply with the requirements as specified in SBC 7409. 

Gas Vent — Termination. Gas vents may be terminated not less than 
twelve inches (12") above the highest point where they pass through a roof. 

1. Each gas vent shall extend above the roof surface and through its 
flashing. The outlet opening of any vent shall be not less than twelve inches 
(12") from any portion of the building or structure, nor less than four feet 
(4) from any of that portion of the building or structure which extends at 
an angle of more than 45 degrees upward from the horizontal. (See Figure 6 
at the end of this Chapter.) 

2. Vent caps shall be as specified in SBC 7403. 
Type B gas vents shall not terminate less than five feet in vertical height 

above the highest connected appliance draft hood outlet or flue collar. 

Type B-W gas vents serving a vented wall furnace shall not terminate less 
than twelve feet (12) in vertical height above the bottom of the heater. 

Size of Gas Vents. The size of the common vent serving connected gas 
appliances shall be computed on the basis of an installation 75,000 BTU in 
excess of the rated input capacity of the installation being made. In no case 
shall the common vent be smaller than the largest connected draft hood 
outlet. (See Tables 1, 2, 4 and 5 at the end of this Chapter which set forth 
minimum acceptable standards.) 

(a) In commercial and industrial buildings, the effective area of a Type 
B gas vent when connected to a single appliance shall not be less than the 
area of the appliance draft hood outlet or in accordance with approved en­
gineering methods. 

Support of Gas Vents. All portions of gas vents shall be adequately sup­
ported for the design and weight of the materials employed. Listed gas vents 
shall be supported and spaced in accordance with their listings and the man­
ufacturer's instructions. 

Gas Vents Serving Two or More Gas Appliances Having Draft Hoods. 
(a) When two or more vent connectors enter a common vertical gas vent, 

the smaller connector should enter at the hichest level consistent with avail­
able headroom or clearance to combustible material and the appliance 
located as close to vertical vent as possible. 

(b) Two or more gas appliances may be vented through a common vent 
connector or manifold located at the highest level consistent with available 
(normal) headroom or clearance to combustible material. 

(c) The manifold, all junction fittings, and the common vent connector 
shall be of a size adequate for the combined volume of the vent gases. 

Size of Single-wall Metal Pipe. 

(a) The effective area of single-wall metal pipe when connected to a 
single appliance shall be not less than the area of the appliance draft hood 
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outlet or in accordance with approved engineering methods. (See Table 2 
at the end of this Chapter which sets forth minimum acceptable standards.) 

(b) The effective area of a single-wall metal pipe when connected to more 
than one appliance shall be not less than the area of the largest vent con­
nector plus 50% of the areas of additional vent connectors or in accord­
ance with approved engineering methods. (See Table 5 at the end of this 
Chapter which sets forth minimum acceptable standards.) 

Support of Single-wall Metal Pipe. All portions of single-wall metal pipe 
shall be adequately supported for the design and weight of the material em­
ployed. 

SBC 7405 Outside Gas Vents and Chimneys. Materials. Outside gas vents 
and chimneys are not recommended for use in cold climates. When they 
must be used in these climates, the material shall possess high insulation 
qualities or be adequately insulated. 

SBC 7406 Condensate Drain. When local experience indicates that con­
densate may be a problem, provisions shall be made to drain off the con­
densate. 

Prohibited Termination. Natural draft vents extending through outside 
walls shall not terminate adjacent to outside walls or below eaves or para­
pets. 

SBC 7407 Vent Connectors. When Required. Vent connectors shall be 
used to connect gas appliances to the gas vent, chimney or single-wall metal 
pipe except when the gas vent, chimney or single-wall metal pipe is directly 
connected to the appliance. 

Materials. 
(a) Vent connectors used for conversion burners without draft hoods, in­

cinerators, and unlisted appliances without draft hoods shall be constructed 
of materials having a resistance to corrosion and heat not less than that of 
No. 24 galvanized sheet gage. 

(b) Vent connectors used for gas appliances having draft hoods and for 
listed conversion burners having draft hoods shall be constructed of mate­
rials having a resistance to corrosion and heat not less than that of No. 26 
galvanized sheet gage, except that Type B vent material may be used as the 
connector between the draft hood and the chimney. 

Size of Vent Connector. 
(a) The effective area of the vent connector, when connected to an appli­

ance having a single draft hood, shall be not less than the area of the draft 
hood outlet or shall be in accordance with approved engineering methods. 
(See Tables 1, 2 and 3 at the end of this Chapter which set forth minimum 
acceptable standards.) 

(b) For single appliances having more than one draft hood outlet, the 
instructions of the appliance manufacturer shall be followed. If there are 
none, the effective area of the vent connector shall equal the combined 
areas of the draft hood outlets for which it acts as a common connector to 
the venting system. 

(c) When two or more appliances are connected to a common vent or 
chimney, the effective area of each vent, connector shall be not less than 
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the area of the appliance draft hood outlet or shall be in accordance with 
approved engineering methods. (See Tables 4, 5, and 6 at the end of this 
Chapter which set forth minimum acceptable standards.) 

(d) Each vent connector of a multiple venting system shall have the great­
est possible vertical rise consistent with the headroom available between the 
draft hood outlet and the point of interconnection to a manifold, to a com­
mon vent, or to a chimney, or the vertical rise shall be in accordance with 
approved engineering methods. (See Tables 4, 5, and 6 at the end of this 
Chapter which set forth minimum acceptable standards.) 

(e) When the size of a connector is increased to overcome installation 
limitations and obtain connector capacity equal to the appliance input, the 
size increase shall be made at the appliance draft hood outlet 

(0 Two or more gas appliances may be vented through a common flue 
or vent connector when necessary, if joined by "Y" fittings as close as prac­
ticable to the flue or vent and provided the size of the common flue or vent 
is sufficient to accommodate the total volume of flue gases. "Y" fittings shall 
be made so that the angle at which the vent connectors intersect is as small 
as possible and should not exceed 45°. 

Clearance. Minimum clearance from vent connectors to combustible ma­
terial shall be in accordance with Table of Clearances in SBC 7403. When 
vent connectors must pass through walls or partitions of combustible mate­
rial, a thimble shall be used and installed in accordance with one of the 
methods outlined in the following. 

Avoid Unnecessary Bends. The vent connectors shall be installed so as 
to avoid excessive turns or other construction features which create unnec­
essary resistance to flow of vent gases. 

Joints. Vent connectors shall be firmly attached to draft hood outlets by 
sheet-metal screws or other approved means. 

(a) Vent connectors using listed Type B gas vent material shall be securely 
assembled using the method shown in the listing and the manufacturer's in­
structions. 

(b) Joints of other than listed Type B gas vent material shall be securely 
fastened by sheet-metal screws or other approved methods. 

Pitch. Vent connectors shall be installed without any downward pitch 
from the appliance and without any dips or sags. 

(a) Vent connectors attached directly to the side outlet draft hoods, such 
as on floor furnaces, shall be pitched upward from the appliance at least 
VA" per foot. 

(b) Vent connectors attached to top outlet draft hoods by means of a 
90 degree elbow may be horizontal or pitched upward from the appliance. 

Length. The horizontal run of the vent connector shall be as short and 
direct as possible and the appliance shall be located as near the pas vent, 
chimney, or single-wall metal pipe as practicable. The maximum lensth of 
an uninsulated horizontal run of vent connector shall not exceed 75% of 
the height of the gas vent, chimney, or single-wall metal pipe or shall be in 
accordance with approved engineering methods. 
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Support. Vent connectors shall be adequately supported for the design 
and weight of the materials employed to maintain proper clearance, to pre­
vent physical damage and to prevent separation of the joints. 

Location. When the vent connector used for an appliance having a draft 
hood must be located in or pass through a crawl space or other area difficult 
of access which may be cold, that portion of the vent connector shall be 
listed Type B gas vent material or material having equivalent insulation 
qualities. Single-wall metal pipe used as a vent connector shall not pass 
through any floor or ceiling. 

Chimney Connection. In entering a passageway in a masonry or metal 
chimney, the vent connector shall be installed above the extreme bottom to 
avoid stoppage. Means shall be employed which will prevent the vent con­
nector from entering so far as to restrict the space between its end and the 
opposite wall of the chimney. A thimble or slip joint may be used to facili­
tate removal of the vent connector. The vent connector shall be firmly at-

' tached to or inserted into the thimble or slip joint to prevent it from falling 
out. 

Fireplace. A vent connector shall not be connected to a chimney serving 
a fireplace unless the fireplace opening is permanently sealed. 

SBC 7408 Special Venting Arrangements 
Appliance with Sealed Combustion Systems. 
(a) The provisions of draft hoods do not apply to listed appliances having 

sealed combustion systems constructed and installed so that all air for com­
bustion is derived from the outside atmosphere and flue gases are discharged 
to the outside atmosphere. Such appliances, having integral venting, shall 
be considered as being properly vented when they are installed in accord­
ance with their listing and the manufacturer's instructions. 

(b) Vent terminals of sealed combustion system appliances shall be lo­
cated not less than nine inches (9") from any opening through which com­
bustion products could enter the building. A sealed combustion system 
appliance may be installed in a building opening, such as a window. The 
bottom of the vent terminal and the air intake shall be located at least 
twelve inches (12") above grade. 

Mechanical Draft Systems. 
(a) Venting system exhausters may be used in lieu of natural draft vents 

for any gas appliance except incinerators. When exhausters are used with 
gas appliances, requiring venting, provisions shall be made to prevent the 
flow of gas to the main burner in the event of failure of the exhaust system. 
The interlock shall prove actual air flow. 

(b) Vent connectors serving gas appliances vented by natural draft shall 
not be connected into the discharge side of the power exhausters. 

(c) The exit terminals of exhauster equipped gas venting systems shall be 
located not less than nine inches (9") from any building opening nor less 
than two feet (2') from an adjacent building and not less than seven feet 
above grade when located adjacent to public walkways. 

(d) Forced draft systems and all portions of induced draft systems under 
positive pressure during operation shall be designed and installed so as to 
be gas tight or as to prevent leakage of combustion products in a building. 
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Ventilating Hoods and Exhaust Systems. 
(a) Ventilating hoods and exhaust systems may be used to vent gas burn­

ing appliances installed in commercial applications, when approved by the 
administrative authority. 

Dampers. Manually operated dampers shall not be placed in the vent 
connectors from gas appliances except that manually operated dampers may 
be installed in the vent connector of listed gas incinerators when recom­
mended by the manufacturer. Such a damper or draft regulator shall be 
installed in accordance with the instructions accompanying the incinerator. 
Fixed baffles, such as baffles ahead of draft hoods, are not classified as 
dampers. 

Use of Thimbles. 
(a) When passing through combustible walls or partitions vent connectors 

built of listed Type B gas vent material shall be installed so that the clear­
ances required by the listing are maintained. 

(b) Vent connectors made of single-wall metal pipe shall not pass through 
any combustible walls unless they are guarded at the point of passage by 
ventilated metal thimbles not smaller than the following: 

1. For listed appliances, except incinerators four inches larger in 
diameter than the vent connector unless there is a run of not less than 6 
feet of vent connector in the open, between the draft hood outlet and the 
thimble, in which case the thimble may be two inches larger in diameter 
than the vent connector. 

2. For unlisted appliances having draft hoods, 6 inches larger in di­
ameter than the vent connector. 

3. For incinerators and unlisted appliances without draft hoods, 12 
inches larger in diameter than the vent connector. 

(c) Tn lieu of thimble protection, all combustible materials in the wall 
shall be cut away from the vent connector a sufficient distance to provide 
the clearance required from such vent connector to combustible material. 
Any material used to close up such opening shall be noncombustible. 

(b) When automatically operated appliances, such as water heaters are 
vented through natural draft ventilating hoods, dampers shall not be in­
stalled in the ventilating system. When the ventilating hood or exhaust sys­
tem is equipped with power means of exhaust, the appliance control svstem 
shall be interlocked so as to permit appliance operation only when the 
power means of exhaust is in operation. 

Appliances with Integral Vents. 
(a) Appliances incorporating integral venting means shall be considered 

properly vented when installed in accordance with their listings and the 
manufacturer's instructions. 

(b) Vent terminals of appliances using natural draft venting shall be 
located not less than 9 inches from any opening through which combustion 
products could enter the building. Vent terminals of appliances using forced 
draft venting shall be located not less than 12 inches from any opening 
through which combustion products could enter the building. 
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SBC 7409 Chimney Connectors (Smoke Pipes) for Liquid and Solid Fuels 
Smoke Pipe Installation. 
(a) Each connector or breeching shall be provided with a proper damper 

conveniently located. 
(b) Each connector or breeching shall be welded, lock seamed or riveted, 

with all joints lapped not less than V/i inches and be rigidly secured; and 
shall have a proper thimble for making a tight connection to the chimney 
flue. To facilitate installation a flange connection or a draw band connection 
can be used. 

(c) Connectors or breechings shall be supported by means of strap hangers 
spaced not less than 6 feet on centers. Wire hangers will not be permitted. 

(d) Each such connector or breeching shall be as short and direct to the 
chimney flue as possible and shall be installed with a pitch upward of not 

. less than lA inch per running foot. 
(e) Singlewall metal pipe connectors shall not pass through any floor or be 

nearer than twelve inches (12") to any wood or other combustible portion 
of the building, except as noted below and all combustible materials within 
eighteen inches (18") shall be covered with a metal or asbestos shield extend­
ing at least one foot on each side of the connector pipe and in case of a 
greater diameter than twelve inches (12") and of less area than six square 
feet (6 sq. ft.) shall be kept at least sixteen inches (16") away from any 
woodwork, and such woodwork shall be protected as before specified for 
the smaller smoke pipes, a distance of three feet (3') on each side of sucb 
smoke pipes. 

(0 Where single wall metal pipes of twelve (12") or less in diameter pass 
through a wood or plastered stud partition, they shall be surrounded either 
by a body of brick, hollow tile, or other incombustible fireproof material of 
a thickness of at least four inches (4"), around such smoke pipes, or they 
shall be surrounded by a sheet metal thimble of two concentric rings at 
least two inches (2") apart, and the entire thimble so constructed that there 
will be a free circulation of air between the two rings forming the same. 
Single wall metal pipes of a diameter of six inches (6") or less may have 
thimbles with one inch (1") air space. 

Single Wall Metal Pipe Connections. 
(a) Chimneys shall not have connections in more than one story of a 

building, unless provision is made for effectively closing the openings with 
devices made of noncombustible materials whenever their use is discontin­
ued temporarily and completely closing them with masonry when discon­
tinued permanently. 

(b) Two or more chimney connections shall not be joined for a single 
connection unless the common connector and chimney are of sufficient size 
to serve all the appliances thus connected. 

(c) The connector pipe serving a heating appliance shall not be connected 
into the chimney flue serving an incinerator which has the rubbish chute 
common with the chimney flue. 

Connector Pipes, Weight of Metal. 
(a) For each steam or hot water boiler or warm air furnace installed under 

the provision of this Code, the area of the breeching or smoke pipe shall not 
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TABLE 1—CAPACITY OF TYPE B DOUBLE WALL VENTS SERVING A SINGLE APPLIANCE 

Height 
H 

6' 

Lateral 
L 

0 
2' 
6' 
12' 

3' 

46 
36 
32 
28 

4* 

86 
67 
61 
55 

5* 6' 

Vent Diameter—D 

7' 8' 10' 12' 14' 16' 18' 

Maximum Appliance Input-Rating in Thousands of Btu per 

141 
105 
100 
91 

205 
157 
149 
137 

285 
217 
205 
190 

370 
285 
273 
255 

570 
455 
435 
406 

850 
650 
630 
610 

1170 
890 
870 
840 

1530 
1170 
1150 
1110 

1960 
1480 
1470 
1430 

20' 

Hour 

2430 
1850 
1820 
1795 

22' 

2950 
2220 
2210 
2180 

24' 

3520 
2670 
2650 
2600 

8' 

10' 

15' 

0 
2' 
8' 
16' 

0 
2' 
10' 
20' 

0 
2' 
15' 
30' 

50 
40 
35 
23 

53 
42 
36 
NR 

58 
48 
37 

NR 

94 
75 
66 
58 

100 
81 
70 
60 

112 
93 
76 
60 

155 
120 
109 
96 

166 
129 
115 
100 

187 
150 
128 
107 

235 
180 
165 
148 

255 
195 
175 
154 

2S5 
225 
198 
169 

320 
247 
227 
206 

345 
273 
245 
217 

390 
316 
275 
243 

415 
322 
303 
281 

450 
355 
330 
300 

525 
414 
373 
328 

660 
515 
490 
458 

720 
560 
525 
486 

840 
675 
610 
553 

970 
745 
720 
685 

1060 
850 
795 
735 

1240 
985 
905 
845 

1320 
1020 
1000 
950 

1450 
1130 
10S0 
1030 

1720 
1350 
1250 
11S0 

1740 
1340 
1320 
1260 

1925 
14S0 
1430 
1360 

2270 
1770 
1675 
1550 

2220 
1700 
1670 
1600 

2450 
1890 
1840 
17S0 

2900 
2260 
2150 
2050 

2750 
2110 
2070 
2035 

3050 
2340 
2250 
2230 

3620 
2S00 
2700 
2620 

3360 
2560 
2530 
2470 

3710 
2840 
27S0 
2720 

4410 
3410 
3300 
3210 

4010 
3050 
3030 
2960 

4450 
3390 
3340 
3250 

5300 
4080 
39S0 
3S40 

20' 

40' 

0 
2' 
10' 
20' 
30' 

61 
51 
44 
35 
NR 

119 
100 
89 
78 
68 

202 
166 
150 
134 
120 

307 
249 
228 
206 
186 

430 
346 
321 
295 
273 

575 
470 
443 
410 
380 

930 
755 
710 
665 
626 

1350 
1100 
1045 
990 
945 

1900 
1520 
1460 
1390 
1270 

2520 
2000 
1940 
1880 
1700 

3250 
2570 
2500 
2430 
2330 

4000 
3200 
3130 
3050 
29S0 

4980 
3910 
3830 
3760 
3650 

6000 
4700 
4600 
4550 
4390 

30' 
0 
2' 
20' 
40' 

64 
56 
NR 
NR 

128 
112 
90 
NR 

220 
185 
154 
NR 

336 
2S0 
237 
200 

475 
394 
343 
298 

650 
535 
473 
415 

1060 
865 
784 
705 

1550 
1310 
1185 
1075 

2170 
1800 
1650 
1520 

2920 
2380 
2200 
2060 

3770 
3050 
2X70 
2700 

4750 
3810 
3650 
3480 

5850 
4650 
4480 
4270 

7060 
5600 
5310 
5140 

0' 
2' 
20' 
40' 

66 
59 
NR 
NR 

132 
118 
96 
NR 

228 
198 
167 
NR 

353 
298 
261 
223 

500 
420 
377 
333 

685 
579 
516 
460 

1140 
960 
860 
785 

1730 
1420 
1310 
1205 

2400 
2000 
1830 
1710 

3230 
2600 
2400 
2310 

4180 
3420 
3200 
3020 

5270 
4300 
4050 
3S40 

6500 
5260 
5000 
4780 

7860 
6320 
6070 
5S20 

00 

re O^-

o e 
- i , 
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TABLE 1—CAPACITY OF TYPE B DOUBLE WALL \~.<1TS SERVING A SINGLE APPLIANCE—Continued 

Height 
H 

Lateral 
L 4' 6' 

Vent Diameter—D 

7' 8' 10* 12' 14' 16' 18' 20' 22' 24' 

60' 

80' 

100' 

0 
2' 

30' 
60' 

0 
2' 

40' 
80' 

0 
2' 

50' 
100' 

NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 

136 
125 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 

Maximum 

236 
213 
170 
NR 
239 
217 
NR 
NR 

NR 
NR 
NR 
NR 

373 
330 
275 
NR 

384 
350 
275 
NR 

400 
375 
NR 
NR 

Appliance Inpu 

535 
470 
397 
334 

550 
495 
404 
NR 

560 
510 
405 
NR 

730 
650 
555 
475 

755 
6S3 
570 
NR 

770 
700 
575 
NR 

it-Rating in Thousands of Btu per 

1250 
1060 
930 
830 

1290 
1145 
980 
850 

1310 
1170 
1000 
870 

1920 
1605 
1440 
1285 

2020 
1740 
1515 
1420 

2050 
1820 
1550 
1430 

2700 
2250 
2050 
1870 

2880 
2460 
2180 
2000 

2950 
2550 
2250 
2050 

3650 
3020 
2780 
2560 

3900 
3320 
2980 
2750 

4050 
3500 
3100 
2^50 

4740 
3920 
3640 
33S0 

5100 
4310 
3920 
3640 

5300 
4600 
4050 
3750 

Hour 

6000 
4960 
4700 
4330 
6450 
5450 
5000 
4680 

6700 
5S00 
5300 
4900 

73SO 
6130 
5730 
5420 

8000 
6740 
6270 
5S50 

S600 
7200 
6600 
0100 

9000 
7400 
7000 
6600 

9750 
8200 
7650 
7200 

10300 
8800 
8100 
7500 

See figure 1 and notes for single appliance vents. 

TABLE NO. 2—CAPACITY OF SINGLE-WALL METAL PIPE OR 
TYPE B ASBESTOS CEMENT VENTS SERVING A SINGLE APPLIANCE 

Vent Diameter—D 

4' 8' 10' 

10' 
0 
2' 
5' 
10' 
15' 

45 
35 
32 
27* 
NR 

84 
67 
61 
54 
46« 

138 
111 
104 
94 
84 

202 
168 
153 
143 
130 

279 
233 
215 
200 
186 

372 
311 
2S9 

. 274 
258 

606 
505 
480 
455 
432 

12' 
Height 

H 

6' 

8' 

Lateral 
L 

0 
2' 
5' 

0 
2' 
5' 

10' 

39 
31 
28 

42 
32 
29 
24* 

Maximum 

70 
55 
51 
76 
61 
56 
49 

Appliance Input Rating in Thousands of Btu 

116 
94 
88 

126 
102 
95 
86 

170 
141 
123 
185 
154 
141 
131 

232 
194 
177 
252 
210 
194 
180 

312 
2G0 
242 

340 
284 
264 
250 

per Hour 

500 
415 
390 

542 
451 
430 
406 

750 
620 
600 

815 
6S0 
648 
625 

912 
760 
724 
700 
666 

00 
to 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



*? ̂  
M 

383 Table Np/2 Cont. 

•9 
a 
3 
C 
+3 
C 

o 
y 

X 
6 z 
w 
CO 

< 

E 
5 
c 

3 
O 

ss 
a 

•o 
e 
3 
o 
XI 

B 

03 

ei 
3 
a e. 
o 
e 

•< 

a 
3 

E 

o m w m o © 
W O M O O N 

^ • O O I " ooto 
001— f — i 00 to 
(O lO iO IQ *f ^ 

S ©u?oo>-ico 
i D N O O I N 

N O O W M C 
— • © - * C N O O S 

ss JtOOOO'f l ' eN 
_ 5 oo t » m •<)> eo 

~* CNOCOCOCN 

— e»i--oo©a; 

•»< CO CO CO S 5 

a 
• J 

J3 ' 

0) 

K 

O O i O O O M 
OS OS -T »— t-» CO ^c>o:cnxco 

O - ^ O H O t o 
t ^ T f — h- i o c s 

© C N - * U 3 © © 
N O t C T N O 
•V CO CO CO CO CO 

C N © - * t D O 0 - J -
* 0 0 O T « -
COCNeNCNNCN 

C N O C N 00 CO OS 
i-o ~ os r » © • * 
CN CM « - i t - i - * 

• • « 
*^ © Tf iO lOrri 
©oot^o>ort; 

* * * # 
CO CM O O C N a i c ; 

O N f l O i O O 
—l — CN 

o o o o o o © 
CO --" © o © OS 00 

00 © •>* IO iO to o 
r» co os io CN os ̂ r 
oot* to to to iO in 

os —• © co © i" m 
CM Tj* —. GO © -f OS 
IO T)> T CO CO CO CN 

f O C i f M O N 
oc N eft N in tf cn 
CO CO CN CN CN CN r-i 

# • # 
© © © © r-co ~; 
r̂  co-* o f» to r^ 
CNCNCN -Hr-<^J5 

co oo i>- m co os aj 
co rr co CM -* c» ™ 
H H - I - 1 H i f 

* * * * 
7 1 2 2 

© C N m O i O O O 
r^rtCNCO 

© 
CO 

o o o o o o © 
iO OS CO OS CO :<C - ^ 
i Q C I CM ~ — © O 

O O O O i Q C A 
GC CM CC CO © f~ O 
OS CC t - l » t ~ © t o 

© CN •* © r̂  TJ-© 
os os r- o © cc co 
i O Tl« ^ ^ ^ CO CO 

CO O CM 00 CN © CN 
T? r - • * — os b- CM 
• * CO CO CO CN CN CN 

—" © C O CN k_, -w__ 
CO CM CM CN CM — £ 

• # • 
— r-»n © ~ r; [z 

© e » m © w o © 
i i « C N e o 

o 
in 

a 

a 
S3 

a 

o 
a 

•a 
a 
a 

& 

o 
CO 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



TABLE NO. 3—CAPACITY OF MASONRY CHIMNEYS AND SINGLE-WALL VENT CONNECTORS 
SERVING A SINGLE APPLIANCE 

Height 
H 

15' 

Lateral 
L 

2' 
5' 

10' 
15' 
20' 

SINGLE-WALL VENT CONNECTOR DIAMETER—D 
To be used with dhimney areas not less than those at bottom 

3 ' 4 ' 6 ' 8 ' 10' 

35* 
32* 
27* 

NR 
NR 

67 
61 
54' 
46* 

NR 

113 
106 
96 
87* 
73* 

178 
163 
151 
138 
128* 

249 
230 
214 
198 
184 

335 
312 
294 
278 
261 

560 
531 
504 
481 
459 

12' 

Maximum appliance input rating in thousands of Btu per hour 

6' 

8' 

10' 

2' 
5' 
2' 
5' 
10' 
2' 
5' 
10' 
15' 

23 
25* 
29 
26* 
22* 
31 
28* 
24* 
NR 

52 
48 
55 
51* 
44* 
61 
56 
49* 
42* 

86 
81 
93 
87 
79 
102 
95 
86 
79* 

130 
118 
145 
133 
123 
161 
147 
137 
125 

180 
164 
197 
182 
169 
220 
203 
189 
175 

247 
230 
265 
246 
233 
297 
276 
261 
246 

400 
375 
445 
422 
400 
490 
465 
441 
421 

580 
560 
650 
638 
598 
722 
710 
665 
634 
840 
825 
774 
738 
706 

H 
a-

20' 

2' 
5' 
10' 
15' 
20' 

38* 
35* 
NR 
NR 
NR 

73 
67* 
59* 
NR 
NR 

123 
115 
105* 
95* 
80* 

200 
183 
170 
156 
144* 

273 
252 
235 
217 
202 

374 
348 
330 
311 
292 

625 
594 
562 
536 
510 

950 
930 
875 
835 
800 

30' 

2' 
5' 

10' 
15' 
20' 
30' 

41* 
NR 
NR 
NR 
NR 
NR 

81* 
75* 
66* 

NR 
NR 
NR 

136 
127* 
113* 
105* 
88* 

NR 

215 
196 
182* 
168* 
155* 
NR 

302 
279 
260 
240* 
223* 
182* 

420 
391 
370 
349 
327 
281* 

715 
680 
644 
615 
585 
544 

1110 
1090 
1020 
975 
932 
865 

50' 

2' 
5' 

10' 
15' 
20' 
30' 

NR 
NR 
NR 
NR 
NR 
NR 

91* 
NR 
NR 
NR 
NR 
NR 

160* 
149* 
136* 
124* 
NR 
NR 

250* 
228* 
212* 
195* 
180* 
NR 

350* 
321* 
301* 
278* 
258* 
NR 

475 
442 
420* 
395* 
370* 
318* 

810 
770 
728 
695 
€60* 
610* 

1240 
1220 
1140 
1090 
1040 
970 

Minimum Internal Area of 
Chimney-A Square Inches 19 28 38 50 63 95 132 

00 See figure 2 and notes for single appliance vents. 
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TABLE NO. 4—CAPACITY OF TYPE B DOUBLE-WALL VENT SERVING TWO OR MORE APPLIANCES 
Vent Connector Capacity 

00 

Total Connec-
Vent tor 

Height Rise 

Vent Connector Diameter—D 

3' 4 ' 6' 8' 10' 12' 14" 16' 18' 20' 22' 24' 

"H" 

6' 

8' 

10' 

15' 

20' 

30' 

4C 

60'to 
100' 

"R" 

1' 
2' 
3' 

1' 
2' 
3' 

r 
2' 
3' 
1' 
2' 
3' 

1' 
2' 
3' 

1' 
2' 
3' 

1' 
2' 
3' 

1' 

V 

26 
31 
35 

27 
32 
36 

28 
33 
37 

30 
35 
40 

31 
37 
42 

33 
39 
44 

35 
41 
46 

37 
44 
50 

46 
55 
62 

48 
57 
64 

50 
59 
67 

53 
63 
71 

56 
66 
74 

59 
70 
79 

62 
73 
83 

66 
79 
89 

Maximum Appliance Input Rating In Thousands of Btu per 

72 
86 
96 

76 
90 
101 

78 
93 
104 

83 
99 
111 

87 
104 
116 

93 
110 
124 

97 
115 
129 

104 
123 
138 

104 
129 
139 

109 
129 
145 

113 
134 
150 

120 
142 
160 

125 
149 
163 

134 
158 
178 

140 
166 
187 

150 
178 
200 

142 
168 
189 

148 
175 
198 

154 
182 
205 

163 
193 
218 

171 
202 
228 

182 
215 
242 

190 
225 
253 

204 
242 
272 

185 
220 
248 

194 
230 
258 

200 
238 
268 

214 
253 
286 

224 
265 
300 

238 
282 
317 

248 
295 
331 

266 
316 
355 

289 
345 
386 

303 
358 
402 

314 
372 
417 

333 
394 
444 

347 
414 
466 

372 
439 
494 

389 
461 
520 

417 
494 
555 

416 
496 
556 

439 
516 
580 

452 
436 
600 

480 
568 
640 

500 
596 
672 

536 
632 
712 

560 
665 
748 

600 
712 
800 

577 
653 
740 

601 
696 
790 

642 
730 
827 

697 
790 
898 

740 
840 
952 

805 
910 
1035 

850 
964 
1100 

926 
1050 
1198 

755 
853 
967 

805 
910 
1030 

840 
955 
1080 

910 
1030 
1175 

965 
1095 
1245^ 

1050 
1190 
1350 

1110 
1260 
1435 

1210 
1370 
1565 

f55 
10S0 
1225 

1015 
1150 
1305 

1060 
1205 
1370 

1150 
1305 
1435 

1225 
1385 
1575 

1330 
1500 
1710 

1405 
1590 
1820 

1530 
1740 
1930 

Hour 

1180 
1335 
1510 

1255 
1420 
1610 

1310 
1490 
1690 

1420 
1610 
1835 

1510 
1710 
1945 

1645 
1855 
2110 

1735 
1965 
2240 

1890 
2150 
2450 

1425 
1610 
1830 

1520 
1720 
1950 

1585 
1300 
2040 

1720 
1950 
2220 

1830 
2070 
2350 

1990 
2240 
2550 

2100 
2380 
2710 

2230 
2590 
2960 

1700 
1920 
2180 

1810 
2050 
2320 

1890 
2150 
2430 

2050 
2320 
2640 

2190 
2470 
2300 

2370 
2670 
3040 

2500 
2830 
3230 

2720 
3090 
3520 
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COMMON VENT CAPACITY 
TABLE 4-A—Continued H 

CO 

cr 

Total Vent 
Helftht " H " 

6' 
8' 

10' 
15' 
20' 
30' 
40* 
60' 
80' 

100' 

3 ' 

_ 
— 
— 
— 
— 
— 
— 
— 
— 
— 

4 ' 

65 
73 
79 
Gl 

102 
118 
131 
NR 
NR 
NR 

5' 6' 7* 
C o m m o n Vent Diameter 
8' 

Combined Appliance Inpu 

103 
114 
124 
144 
160 
185 
203 
224 
NR 
NR 

147 
163 
173 
206 
229 
266 
295 
324 
344 
NR 

200 
223 
242 
2S0 
310 
360 
405 
440 
468 
479 

260 
290 
315 
365 
405 
470 
525 
575 
610 
625 

10' 12' 14' 16* 

t Rating In Thousands of Bl 

410 
465 
495 
565 
640 
740 
820 
900 
955 
975 

588 
652 
712 
825 
916 

1025 
1180 
1380 
1540 
1670 

815 
912 
995 

1158 
1290 
1525 
1715 
2010 
2250 
2450 

10G5 
1190 
1300 
1510 
1690 
1990 
2240 
2620 
2930 
3200 

18 ' 

tu per 

1345 
1510 
1645 
1910 
2140 
2520 
2S30 
3320 
3710 
4050 

20 ' 

H o u r 

1660 
1860 
2030 
2360 
2640 
3110 
3500 
4100 
4590 
5000 

22 ' 

1970 
2200 
2400 
2790 
3120 
36S0 
4150 
4850 
5420 
5920 

24 ' 

2390 
26S0 
2920 
3100 
3800 
4480 
5050 
5900 
6600 
7200 

""f 
4*. 

> 

See figure 3 and notes for multiple appliance vents. 

OO 
0\ 
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387 Table/No. 5 

\ 

be less than the area of the flue collar of the boiler or furnace to which it is 
connected. 

(b) Each such breeching or connector pipe shall be made of material 
equal in durability to galvanized sheet metal of thickness (Galvanized Sheet 
Gauge) for the various diameters of such smoke pipes, shall be not less than 
the following: 

Diameter of Connector 
LESS than 10" 

JO" to 12" 
14" to 16" 
18" to 20" 
22" to 24" 

Sheet Gauge No. 
24 
22 
20 
18 
16 

TABLE NO. 5— 
CAPACITY OF A SINGLE-WALL METAL PIPE OR TYPE B ASBESTOS 

CEMENT VENT SERVING TWO OR MORE APPLIANCES 
Vent Connector Capacity 

Total Vent 
Height 

" H " 

6'-8' 

15' 

30' and up 

Connector 
Rise 
"R" 

1' 
2' 
3 ' 

1' 
2' 
3 ' 

r 
2' 
3' 

Vent Connector Diameter—D 

3 " 

M a i i m u 

21 
28 
34 

23 
30 
35 

25 
31 
36 

4" 5" 6" 7" 8" 

m Appliance Input Rating in Thousands of 
Btu per hour 

40 
53 
61 

44 
56 
64 

48 
5S 
68 

68 
86 
98 

77 
92 

102 

84 
97 

107 

102 
124 
147 

117 
134 
155 

129 
145 
164 

146 
178 
204 

179 
194 
216 

190 
211 
232 

205 
235 
275 

240 
265 
298 

270 
295 
321 

Common Vent Capacity 

Total Vent 
Height " H " 

6' 
8' 

10' 
15' 
20' 
30' 
50' 

C o m m o n Vent Diameter 

4" 5" 6" 7" 8" 10" 12" 

Combined Appliance Input Rating in Thousands of 
Btu per hour 

48 
55 
59 
71 
80 

NR 
NR 

78 
89 
95 

115 
129 
147 
NR 

111 
128 
136 
168 
186 
215 
NR 

155 
175 
190 
22S 
260 
300 
360 

205 
234 
250 
305 
340 
400 
490 

320 
365 
395 
4!-0 
550 
650 
810 

NR 
505 
560 
690 
790 
940 

1190 

See figure 3 and notes for multiple appliance vents. 
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TABLE NO. 6— 
CAPACITY OF A MASONRY CHIMNEY AND SINGLE-WALL VENT 

CONNECTORS SERVING TWO OR MORE APPLIANCES 

Single-Wall Vent Connector Capacity 

Total Vent 
Height 

" H " 

6'-8' 

15' 

30' and up 

Rise 
Connector 

" R " 

1' 
2' 
3 ' 

1' 
2' 
3 ' 

1' 
2' 
3 ' 

Vent Connector Diameter—D 

3" 

Maxlmu 

21 
28 
34 

23 
30 
34 

24 
31 
35 

4" 5" 6" 7" 8" 

m Appliance Input Rating in Thousands of 
Btu per hour 

39 
52 
61 

43 
54 
C3 

47 
57 
05 

66 
84 
97 

73 
S8 

101 

80 
93 

105 

100 
123 
142 

112 
132 
151 

124 
142 
160 

140 
172 
202 

171 
189 
213 

183 
205 
229 

200 
231 
269 

225 
256 
289 

250 
282 
312 

Common Chimney Capacity 

Total Vent 
Height 

" H " 

6' 
8' 

10' 
15' 
20' 
30' 
50' 

M i n i m u m Internal Area of Chimney—"A" 
Square Inches 

19 28 38 50 7S 113 

Combined Appliance Input Rating in Thousands of 
Btu per hour 

45 
52 
56 
66 
74 

NR 
Ni t 

71 
81 
89 

105 
120 
135 
NR 

102 
118 
129 
150 
170 
195 
NR 

142 
162 
175 
210 
240 
275 
325 

245 
277 
300 
360 
415 
490 
600 

NR 
405 
450 
540 
640 
740 
910 

See figure 4 and notes for multiple appliance vents. 
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TABLE NO. 7 

TABLE FOR REDUCING CLEARANCES 

Clearances, Inches, With Specified Forms of Protection.* 

Type of Protection 
Applied to the combustible material and 
covering all surfaces within the distance 36 inches 
specified as the required clearance with 
no protection. (See Fig. 1). Thicknesses 
are minimum. 

Where the required Clearance with no 
protection is: 

18 inches 9 inches 6 inches 

(a) VA in. asbestos millboard spaced 
out 1 in.t 30 12 6 3 

(b) 28 gage sheet metal on Vi in. as­
bestos millboard 24 12 4 2 

(c) 28 gage sheet metal spaced out 1 
in.t 18 9 4 2 

(d) 28 gage sheet metal on Va in. as­
bestos millboard spaced out 1 
in.t 18 9 4 2 

(e) VA in. asbestos millboard on 1 in. 
mineral wool bats reinforced with 
wire mesh or equivalent 18 6 4 2 

(f) 22 gage sheet metal on 1 in. min­
eral wool bats reinforced with wire 
or equivalent 12 3 2 2 

•All clearances shall be measured from the outer surface of the connector to the 
combustible material disregarding any intervening protection applied to the com­
bustible material but in no case shall the clearance be such as to interfere with 
the requirements for accessibility. 

tSpacers shall be of noncombustible material. 
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TABLE NO. 8 
Chimney Connector and Vent Connector Clearances 

from Combustible Materials 

Minimum 
Clearance, 

Inches 
Description of Appliance (See Note 1) 

RESIDENTIAL TYPE APPLIANCES 
Column I, Appendix A 

Single-Wall Metal Pipe Connectors 
Gas Appliances Without Draft Hoods 18 

Electric, Gas, and Oil Incinerators 18 
Oil and Solid-Fuel Appliances 18 
Unlisted Gas Appliances With Draft Hoods 9 
Boilers and Furnaces Equipped With Listed Gas Burners and 

With Draft Hoods 9 
Oil Appliances Listed as Suitable For Use With Type L Vent­

ing Systems, but only when connected to chimneys. 9 
Listed Gas Appliances With Draft Hoods. See Note 3. 6 

Type L Venting System Piping Connectors 
Gas Appliances Without Draft Hoods 9 
Electric, Gas, and Oil Incinerators 9 
Oil and Solid-Fuel Appliances 9 
Unlisted Gas Appliances With Draft Hoods 6 
Boilers and Furnaces Equipped With Listed Gas Burners and 

With Draft Hoods 6 
Oil Appliances Listed As Suitable For Use With Type L Vent­

ing Systems (See Note 2) 
Listed Gas Appliances With Draft Hoods (See Note 3) 

Column I, Appendix B 
Type B Gas Vent Piping Connectors 

Listed Gas Appliances With Draft Hoods (See Note 3) 
COMMERCIAL-INDUSTRIAL TYPE APPLIANCES 

Low-Heat Appliances 
Column 2, Appendix A 

Single-Wall Metal Pipe Connectors 
Gas, Oil, and Solid-Fuel Boilers, Furnaces, and Water Heaters 18 
Ranges, Restaurant Type 18 
Oil Unit Heaters 18 
Unlisted Gas Unit Heaters 18 
Listed Gas Unit Heaters With Draft Hoods 6 
Other Low-Heat Industrial Appliances 18 

Medium-Heat Appliances 
Column 3, Appendix A 

Single-Wall Metal Pipe Connectors 

NOTE I: These clearances apply except if the listing of an appliance specifies 
different clearance, in which case the listed clearance taxes precedence. 

NOTE 2: If listed Type L venting system piping is used, the clearance may be 
in accordance with the venting system listing. 

NOTE 3: If listed Type B or Type L venting system piping is used, the clear­
ance may be in accordance with the venting system listing. 

The clearances from connectors to combustible materials may be reduced if the 
combustible material is protected in accordance with Table 2. 
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SIZING OF VENTING SYSTEMS SERVING APPLIANCES 
EQUIPPED WITH DRAFT HOODS 

Figure 1 

Double Wall or Asbestos Cement 
Type B Vents or Single-Wall 
Metal Vents Serving a Single 
Appliance. (See Tables 1 and 2.) 

Figure 2 
Masonry Chimney Serving a 

Single Appliance'. 
(See Table 3.) 

NOTES FOR SINGLE APPLIANCE VENTS. (See Tables 1, 2 and 3.) 

(1) In no case shall the vent serving gas burning equipment be smaller in 
size than the draft hood outlet 

(2) "0" Zero lateral "L" applies only to a straight vertical vent attached to 
a top outlet draft hood. 

(3) Designation "NR" in Tables 1, 2 and 3 indicates not recommended. 

(4) Number followed by an asterisk (*) in Tables 2 and 3 indicate the 
possibility of continuous condensation, due to the flue gas temperature falling 
below the dew point temperature at some point in the vent or chimney. 
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TOTAL VENT 
HEIGHT "H* 

CONNECTOR 
RISE "R"—i 

Figure 3 

Double-Wall or Asbestoi Cement 
Type B • Vents or Single-Wall 
Metal Vents Serving Two or More 
Appliances. (See Tables 4 and 5.) 

TOTAL VENT 
HEIGHT "H" 

M 
CONNECTOR 

RISE "R" K l b t . l< 1 

D II I T 

Figure 4 

Masonry Chimney Serving 
Two or More Appliances. 

(See Table 6.) 

NOTES FOR MULTIPLE APPLIANCE VENTS. (See Tables 4, 5 and 6.) 

1. Maximum Vent Connector Length IVi feet for every inch of con­
nector diameter. Greater lengths require increase in size, rise or total vent 
height, to obtain full capacity. 

2. Each 90-degree turn in excess of the first two reduces the connector 
capacity by 10 per cent (10%). 

3. Each 90-degree turn in the common vent reduces capacity by 10 per 
cent (10%,). 

4. Where possible, locate vent closer to or directly over smaller appliance 
connector. 

5. Connectors must be equal to or larger than draft hood outlets. 

6. If both connectors are same size, common vent must be at least one 
size larger, regardless of tabulated capacity. 

7. Common vent must be equal to or larger than largest connector. 

8. Interconnection f ttings must be same size as common vent. 

9. Use sea level input rating when calculating vent size for high altitude 
installation. 

10. Designation "NR" in Tables 4, 5 and 6 indicates not recommended. 
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EXAMPLE OF MULTIPLE VENT DESIGN USING TABLE 4 
DOUBLE WALL TYPE B VENT 

WATER 
HEATER 
4 5,000 

BTU 

__ 6 " Common Vent 
-PTU- (145,000 + 50,000 - 195,000 BTU 

^* calculated 
input) 

T 

FURNACE 
100,000 

BTU 

Figure 5 
EXAMPLE: Connect a 45,000 BTU water heater with a 1 foot connector rise 
"R" and a 100,000 BTU furnace with a 2 foot connector rise "R" to a common 
vent with a minimum total vent height "H" of 18 feet. See Figure 5. 

1. WATER HEATER VENT CONNECTOR SIZE. 
Using Table 4, read down Total Vent Height "H" column to 15 feet and 

read across 1 foot connector rise "R" line to BTU rating equal to or higher 
than water heater input rating. This figure shows 53,000 BTU and is in the 
column for four-inch connector. Since this is in excess of the water heater 
input it is not necessary to find the maximum input for an 18 foot minimum 
total vent height. Use a four-inch connector. 

2. FURNACE VENT CONNECTOR SIZE. 
Under Vent Connector Tables read down Total Vent Height "H" column 

to 15 foot and read across 2 foot Connector Rise "R" line. Note 5 inch vent 
size shows 99,000 BTU per hour or less than furnace input. However, with 
20 foot Total Height read across 2 foot connector rise line. Note 5 inch vent 
size shows 104,000 BTU per hour. Since 18 foot height is 3/5th of difference 
between 15 and 20 foot heights take difference between 99,000 and 104,000 
or 5,000 and add 3/5ths of this to 15 foot figure of 99,000, 99,000 + 
3,000=102,000 which is maximum input for 18 foot Total Vent Height 
Therefore a 5 inch connector would be the correct size for the furnace, 
providing the furnace had a 5 inch or smaller draft hood outlet. 

3. COMMON VENT SIZE. 
Adding 50,000 BTU to the input of 45,000 BTU for the water heater and 

100,000 BTU input for the furnace gives a total calculated input to the Com­
mon Vent of 195,000 BTUs. 

Note that for 15 foot Total Vent Height "H" maximum BTU input for 6 
inch vent is 206,000. Therefore the common vent must be 6 inch. 
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horizontally 
48 inchei to roof 

roof pitch 5/12 or leu 
(includes flat roofi) 

A ROOF PITCH 5712' (22V4°) OR LESS. 
Mointain minimum clearance of 12 inchei at illustrated. 

C/3 
W 
O 

o 

B ROOF PITCH 5V4712' AND UP TO 12712' (45°) 
Maintain 48 inchei horizontal distance from lowest 
top opening and roof surface. 

horizontally 48 inches 
to 12/12 pitch line 
thru ridge or top of wall 

M V w 

C ROOF PITCH GREATER THAN 12'/12' 
Maintain 48 Inches distance from 45° pitch line 
through roof ridge. 

Figure 6 

D VENT WITHIN 30 INCHES OF VERTICAL WALL, 
parapet, or roof ridge. Top should be located one foot 
above wall or ridge. 

to 

4^ 
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SBC 7501 WARM AIR HEATING. General. For fundamental and 
basic design data and information see Chapter 73, References. 

SBC 7502 Warm Air Heating Systems. Warm air heating systems are 
generally classified as gravity warm air and forced or mechanical warm air. 
This Code will deal primarily with the design and installation of mechanical 
warm air heating systems. Gravity warm air heating systems reference should 
be made to "Gravity Code and Manual for the Design and Installation of 
Gravity Warm Air Heating Systems" published by the National Warm Air 
Heating and Air Conditioning Association in Manual 5. 

SBC 7503 Definitions. For the purpose of this Code, the following terms 
shall mean: 

MECHANICAL WARM AIR HEATING PLANT. One or more warm 
air furnaces enclosed within casings, together with necessary appurtenances 
thereto, consisting of warm air supply pipes and fittings, cold air or recir­
culating pipes, ducts, boxes and fittings, smoke pipes, dampers and registers, 
grilles, fans, or blowers, the same being intended for heating the buildings 
in which they may be installed. The circulation of air within such a system 
shall be dependent upon the motive power furnished by a fan or blower, and 
the duct work in connection therewith shall be designed especially for such 
system. However, the incorporation of a booster fan, blower or any power 
driven device for the purpose of accelerating the air circulation in a gravity 
warm air heating plant shall be construed as changing the classification of 
such gravity system to a mechanical system. 

(a) The incorporation of an air washer, filters, humidifier, cooling coils, 
automatic controls or other devices shall not be construed as changing the 
classification of such a system unless by incorporation of some one or more 
of the above, mentioned devices such system fulfills the requirements of one 
of the classifications immediately following. 

WARM AIR ALL-YEAR AIR CONDITIONING SYSTEM. Includes a 
mechanical warm-air heating plant, such as hereinbefore defined, together 
with such other devices and such automatic controls as will secure the simul­
taneous control of the temperature, motion, humidity, and a reduction in the 
dust and odor content, of the air employed in the ventilation of rooms. This 
includes both warming and humidifying in winter and cooling and de-
humidifying in summer. 

WARM AIR WINTER AIR CONDITIONING SYSTEM. Includes a 
mechanical warm air heating plant, such as hereinbefore defined, together 
with such other devices and such automatic controls as will secure the simul­
taneous control of the temperature, motion, humidity, and a reduction in the 
dust and odor content, of the air employed in the ventilation of rooms, but 
not provided with such devices and automatic controls as will provide for 
cooling and dehumidifying in summer. 

SBC 7504 Amount of Air Circulated. The amount of air to be provided 
for each room or space to be heated or conditioned shall be not less than 
that determined in the following manner: 

(1) Calculate the heat loss, in BTU per hour, for each room or space to 
be heated, as set forth in Chapter 73. 
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(2) Calculate the volume of air to be circulated to each room or space 
to be heated, using the formula: 

V 68.7 
Where: 
Q=Volume of air in cubic feet per minute. 
H=Calculated heat loss in BTU per hour. 
68.7=A constant based on supply air temperature of 135 degrees F. and 

return air temperature of 65 degrees F. 

The above formula is based on actual BTU per hour heat loss plus 10% 
safety factor. 

SBC 7505 Duct Design 
(1) Ducts may either be round or rectangular. Rectangular ducts should 

be as nearly square as possible. Aspect ratios greater than 8 to 1 shall not 
be exceeded and where possible, a ratio of 4 to 1 or less should be main­
tained. The radii of elbows shall be not less than one-half the pipe diameter, 
for round pipes, or the equivalent round pipe size in the case of rectangular 
ducts. However, in old buildings, where strict compliance with the foregoing 
provisions in regard to the elbows would be impracticable, special permis­
sion may be granted for deviations. 

(2) The ducts or piping may be designed either as a trunk line system or 
as a system of individual ducts from the furnace to each register. Individual 
ducts may be grouped to simulate a trunk duct system in appearance. 

(3) Calculate the sizes of all main and branch ducts by either of the fol­
lowing methods. 

(a) VELOCITY METHOD: Arbitrarily fix the velocity in the various 
sections, reducing the velocity from the point of leaving the fan to the point 
of discharge to the room. In this case the pressure loss of each section of 
the duct is calculated separately and the total loss is found by adding to­
gether the losses of the various sections. 

(b) FRICTION PRESSURE LOSS METHOD: Proportion the duct for 
equal friction pressure loss per foot of length. 

SBC 7506 Total Resistance Determined. Calculate the friction of the 
duct, both supply and return, which offers the greatest resistance to the flow 
of air. This shall include the resistance of all elbows or other fittings, reg­
isters, and air inlet. Add to this the resistance of filters, air washer, furnace, 
or other devices located in the air stream. The result, plus a 10% factor 
of safety, will be the total resistance of the system, which shall be used in 
the selection of the fan or blower. 

Friction losses for ducts and fittings shall be determined in accordance 
with the best engineering practices. Resistance of furnace, filters, air wash­
ers, cooling coils and other devices shall be taken from the various manu­
facturers' ratings certified as to correctness. 

SBC 7507 Maximum Allowable Velocities. The air velocities, in feet per 
minute, shall not be exceeded in the various types of installations to which 
they apply. (See Table No. 4) 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



397 SBC 7513 

SBC 7508 Dampers. In an individual duct system, such duct shall be 
provided with a volume damper with substantial mounting and positive lock­
ing device. 

In a trunk system, each branch duct shall be provided with a splitter 
damper where it leaves the main trunk duct, and with additional splitter 
dampers if again divided, or branch duct be provided with a volume damper. 
In finished or inaccessible areas in lieu of splitter or branch volume dampers, 
a friction type register box damper may be used. Where main duct branches 
into two or more trunks leaving fan, each trunk shall be provided with vol­
ume or squeeze damper to regulate air volume in each trunk. All dampers 
shall be provided with positive locking devices. 

Warm air supply ducts shall not be installed for the purpose of heating 
attached private garages from any forced air system serving habitable areas. 

SBC 7509 Supply Air Registers. All supply registers shall be securely 
fastened to connecting pipe and shall be effectively sealed against leakage 
around the borders or margins to prevent streaking of walls. The supply 
outlet size and its pressure loss should be selected from the manufacturers' 
engineering data. 

SBC 7510 Return Air Registers. Return air registers shall be made of 
metal, plastic or wood. The free area shall be at least equal to the free area 
of the duct or ducts to which they are connected. 

SBC 7511 Construction of Ducts. In connection with any mechanical 
warm air heating or air conditioning system, the construction of all sheet 
metal duct work hereafter installed shall be in accordance with SBC 7724 
and SBC 7725. 

SBC 7512 Underground Duct Construction and Installation. Under­
ground duct installation for Warm Air Heating System shall be in accord­
ance with SBC 7726. 

SBC 7513 Size of Furnace 
(1) Add together the hourly BTU heat losses of the various rooms of the 

building or space to be heated, as determined by the calculated requirements 
set forth in Chapter 73. For continuously heated buildings, install a furnace 
with a capacity or register delivery not less than that determined. For 
intermittently heated buildings, add from 25 to 150% of the net calculated 
heat loss. 

(2) Hand-fired furnaces, converted to gas, oil, or stoker firing and having 
a ratios of heating surface to grate area greater than 15 to 1, register de­
livery equals 2265 x S. 

(3) Hand-fired furnaces with ratios of heating surface to grate area greater 
than 15 to I and less than 25 to 1, register delivery equals 2265 x S. 

(4) Hand-fired furnaces, with ratios of heating surface to grate area in 
excess of 25 to 1, register delivery equals 2265x25xG. 

WHERE: 
Register Delivery is in terms of BTU per hour. 
S=Heating surface in square feet. 
G=Actual grate area, in square feet. 
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SBC 7514 Gas, Oil, Electric or Stoker Fired Furnaces. The register de­
livery or net output rating expressed in BTU per hour/of an automatically 
fired furnace designed for the exclusive use of but one fuel shall be deter­
mined by means of the following: 

(1) For gas-fired forced air furnaces the register delivery shall be 0.65 
times the input in BTU per hour. 

(2) For gas-fired unit heaters the register delivery shall be 0.7S times the 
input in BTU per hour. 

(3) For oil-fired forced air furnaces the register delivery shall be 2265 
times the heating surface in square feet. 

(4) For stoker-fired forced air furnaces, the register delivery shall be 2265 
times the heating surface in square feet. 

(5) For electric forced air furnaces the register delivery shall be 0.85 
times the input in BTU per hour. 

SBC 7515 Furnace Foundations 
(1) Furnace foundations of brick, cement, or other incombustible material 

shall be provided. 

(2) Where it is necessary to place a furnace on a combustible floor, not 
less than 4 inches of hollow tiles shall be used, having joints matched in 
such a way that air passage will be free from side to side. Such foundation 
shall be constructed upon and covered with continuous sheet metal plates, 
of weight not less than 24 U.S. Standard Gauge Metal, having all joints 
riveted or double seamed and the bottom of the sheet to have all edges 
turned up at least one inch. This floor covering shall extend under the whole 
of the fire box of the furnace and outwardly not less than 12 inches on all 
sides and rear of casing, or base ring, and 36 inches in front. 

(3) Warm air furnaces manufactured and with underwriters approval for 
mounting directly on combustible materials are approved for such installa­
tions. 

SBC 7516 Smoke Pipes. Smoke pipes shall be constructed and installed 
in accordance with provisions of Chapter 74. 

SBC 7517 Basic Controls. Mechanical warm air heating and air condi­
tioning systems shall be equipped with automatic controls capable of per­
forming at least the following minimum functions: 

(1) OIL FIRED FURNACES. At least 3 controls shall be employed as 
follows: Control No. 1 will stop the burner when the room temperature is 
too high and No. 2 will stop the burner when the temperature of the air in 
the plenum chamber or mainduct exceeds the setting of Control No. 2. Both 
temepratures must be below their respective settings to start the burner. 
Control No. 3 responds to the flame temperature and in conjunction with 
the control switch acts as a safety to stop the burner if the latter fails to 
ignite or burn properly as demanded by Controls No. 1 and 2. 

(2) Gas-Fired Furnace. Shall employ Controls No. 1 and No. 2 as for 
oil fired furnaces. Either a thermostatic pilot, so constructed and adjusted 
that no gas can flow through the main burner unless the pilot flame is bum-
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ing, or some other type of safety device serving this same end shall be em­
ployed. The operation of this safety device shall not depend on the closing 
of an electrical circuit to shut off the main gas supply. A gas pressure reg­
ulator shall be installed in accordance with Chapter 79. 

SBC 7518 Noise Elimination. In residential installations the fan or blow­
er housing shall not be directly connected with metal, either to the furnace 
casing or. to the return air piping. Canvas strips may be used in making 
these connections. Motors shall be mounted in such a way that vibration 
will not be transmitted to duct work or equipment. 

Electrical conduit and water piping shall not be fastened to, nor make 
contact with, fan housing. 

SBC 7519 Warm Air Furnace Standards 
(1) Gas-Fired Furnaces. 

(a) All gas-fired furnaces shall be rated in accordance with the Ameri­
can Standard Approval Requirements for Central Heating Gas Appliances, 
Vol. 11, Gravity and Forced Air Central Furnaces ANSI Z21-47 and ANSJ 
Z21-47a. 

(b) All gravity furnaces approved by the American Gas Association under 
these requirements are assigned a rating based on 75% efficiency and forced 
air furnaces are assigned a rating based on 80% efficiency. 

(2) Oil-Fired Furnaces. 
(a) Oil-fired furnaces equipped with pressure atomizing or rotary burn­

ers shall be rated in accordance with Commercial Standard 195. 
(b) Furnaces equipped with pot-type oil burners should be rated in ac­

cordance with Commercial Standards 104. 
(c) Oil-burning floor furnaces should be rated in accordance with Com­

mercial Standard 113. 
(d) Oil furnaces which come as complete packages, including the 

burner and control equipment, shall be identified as follows: 
(1) Pressure-type or rotary burners included as a part of the package 

should bear the Underwriters' Laboratories label showing compliance with 
UL 296 and Commercial Standard Label C.S. 75. 

(2) The complete furnace should bear the UL 727 label and so 
listed. It may also be certified by the manufacturers as complying with 
Commercial Standard 195. 

(3) Vaporizing burner furnaces should also be listed under U.L. 727 
and C.S. 104. 
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SBC 7601 STEAM AND LIQUID SYSTEMS. Scope. This chapter of 
the code shall include work done and materials used in the installation of all 
boilers, piping, apparatus and appurtenances proper to steam and hot water 
heating and chilled water cooling; steam piping systems, and liquid piping 
systems including control piping and the alterations to such systems. 

SBC 7602 Definitions. ACCESSIBLE INSTALLATION means to be ac­
cessible, such as exposed in shafts, tunnels, or concealed by readily, remov­
able enclosing construction. 

ALTERATION—changes, replacements, additions, or removal of com­
ponents of a system with resulting significant effect on the performance of 
the system or its parts. 

A.S.H.R.A.E.—refers to the American Society of Heating, Refrigeration, 
and Air Conditioning Engineers. 

A.S.M.E.—refers to the American Society of Mechanical Engineers. 

A.S.T.M.—refers to the American Society of Testing Materials. 

BLOW-OFF is a connection to a boiler or other device for the purpose 
of the blow-down of scale, sludge, etc. 

CAPILLARY BRAZING refers to the joining of tube and socket designed 
fittings, with proper tolerances, for the capillary attraction of a brazing alloy 
above 1000* F. melting temperature. 

CONVERTOR—a device which transfers heat from one gas or liquid to 
another gas or liquid wherein there is no direct contact between the two 
gases or liquids. 

COOLING PIPING AND EQUIPMENT. The term cooling piping and 
equipment shall include all piping and equipment containing water or other 
liquid and designed and installed for the purpose of cooling in connection 
with any air conditioning or other process but shall include cooling piping 
and equipment in which a refrigerant is used. 

DISTRICT HEATING OR COOLING refers to the supply of heat or 
cooling from a central plant to a group of buildings. 

DRAIN CONNECTION is the connection for emptying a boiler or sys­
tem. 

F.S.—refers to Federal Specifications. 

HEAT EXCHANGER—see CONVERTOR. 

LIQUID PIPING SYSTEM shall mean a system in which water or other 
liquid is used as the medium by which heat is carried through pipes from 
the supply source to or from the heating or cooling units. 

INACCESSIBLE INSTALLATION refers to those sections of piping 
systems installed in walls, floors, ceilings and other areas where access can­
not be made without the removal of permanent construction. 

INTERFACE. The surface that lies between two dissimilar parts of mat­
ter or space forming their common boundary. 
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MAY means optional. 
PERMANENT means lasting or intended to last 
SHALL means mandatory. 

STEAM HEATING SYSTEM shall mean a heating system in which heat 
is transferred from a source of steam to steam heating units at, above or 
below atmospheric pressure. 

STEAM PIPING SYSTEM shall mean a system in which steam is 
transferred from a source to a steam utilizing device at, above or below 
atmospheric pressure for a purpose other than for heating a building or other 
structure. 

TEMPERATURE. All reference to temperatures are for Fahrenheit scale. 

UNDERGROUND. Underground installations shall include those pipes 
buried in slabs embedded in concrete or masonry materials all below ground. 

MULTIPLE DWELLING SYSTEM. The term multiple dwelling refers 
to those heating systems serving three or more living units from the same 
source. 

SBC 7603 Boilers 
(1) Construction. All boilers shall be constructed in accordance with 

Section IV of the current edition, of the A.S.M.E. Boiler and Pressure Ves­
sel Code, or the Power Boiler Code, Section I. 

(2) Capacity. 
(a) Selection. Heating boilers shall be selected commensurate with the 

gross load imposed on the boiler. The general factors to be considered are 
as follows: 

(1) Radiation load—The estimated heat emission in BTU of the 
connected radiation and such heat emission shall at least equal the calcu­
lated heal loss of the space to be heated. See Chapter 73. 

(2) Hot water supply load—The estimated maximum heat in BTU 
required to heat water for purposes other than space heating. 

(3) Piping loss load—The estimated heat emission in BTU from the 
piping which connects the radiation to the boiler. 

(4) Pick up allowance—The estimated increase in the normal load in 
BTU caused by the heating up of the cold system. 

Items (1) and (2) of the foregoing constitute what is known as the "net 
load". 

The boiler capacity to be installed shall be as published by the Institute 
of Boiler and Radiator Manufacturers, the Steel Boiler Institute, or the 
Mechanical Contractors Association of America. 

In the determination of boiler capacity, consideration shall be given to 
conditions which could give rise to special problems of piping loss and pick 
up load. Also, the possibility of efficiencies other than the 80% usually 
credited to automatically fired boilers must be taken into account. 

In the case of electric heat boilers, the efficiency can be taken as 100% 
but the piping loss load and pick up allowance shall be considered the same 
as for boilers using fossil fuels. 
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SBC 7604 System Design. System design features and the sizing of steam, 
hot and chilled water and/or liquid piping systems shall be consistent with 
the practices presented in the American Society of Heating, Refrigeration, 
and Air Conditioning Guide, copies of which are on file in the Department 
of Administration. 

SBC 7605 Manufacturer's Recommendation. All equipment and mate­
rials shall be installed in accordance with the manufacturer's recommenda­
tion, subject to the approval of the administrative authority. However, in 
the case of conflict between a manufacturer's recommendation and the lim­
itations or provisions of this code, this code shall supercede. 

SBC 7606 Material Standards. The material standards listed in Annex I 
to this chapter shall conform at least, to the standards cited, when used with­
in the scope of this code for the construction, installation, alteration or re­
pair of any part of a system. 

(1) Insofar as is the custom or practice of manufacturers, all materials 
must be marked and suitably identified so as to provide a visual means of 
identification as to types, grades, weights and strengths. This shall be ac­
complished as part of the manufacturing process. 

(2) The installer will position the above identification marks so as to pro­
vide the easiest inspection by the administrative authority within the limits 
of practibility. 

(3) All materials should be handled carefully so as to avoid damage. No 
defective or damaged materials, equipment, nor apparatus shall be knowingly 
installed. 

(4) In using the materials approved, provisions of SBC 7609 in joints and 
connections shall be strictly observed. 

(5) The manufacturers working pressure rating of all system components 
shall be in excess of the highest operating pressure at any point in the system. 

SBC 7607 Application of Materials (Accessible Installation). AH mate­
rials in Annex I may be installed with the limits of standard engineering 
practices and with strict accordance with Chapter 76, Section SBC 7609 on 
joints and connections for accessible installation. 

The application of plastic pipe is further limited to 120 degrees F. maxi­
mum temperature. 

SBC 7608 Application of Materials (Inaccessible Installations). The fol­
lowing limitations are placed on materials in Annex I when used for inac­
cessible installations: 

(1) No cast brass or bronze fittings are permitted if capillary brazing is 
the joining method. 

(2) The minimum copper tube allowed is type "L" except that type "M" 
may be used in wood frame construction. Type "M" shall not be used in 
steam systems. 

(3) No plastic pipe permitted in any system operating in excess of 120 
degrees F. 

(4) Unions, valves and flare or compression connections not permitted. 
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SBC 7609 Joints and Connections. All joints and connections shall be 
gas or water tight to the strength standards of the particular type of joint 
or connection employed. 

THE TYPES OF APPROVED CONNECTIONS ARE AS FOLLOWS: 
(1) Threaded connections shall conform to the American National Taper 

Pipe Thread. ASA B-21 or F.S. GGG-P-351a. All burrs are to be removed. 
Pipe shall be reamed. Pipe joint compound shall be used on male thread 
only. 

(2) Soldered connections shall be thoroughly cleaned and fluxed with non-
corrosive flux. Soft solder used for joints shall have a nominal composition 
of 50% tin and 50% lead for piping not to exceed 160 degrees F., a nom­
inal composition of 95% tin and 5% aniimony for piping not to exceed 
250 degrees F. and conforming to ASTM Standard B-32. 

(3) Capillary brazed connections shall be thoroughly cleaned and fluxed 
with a suitable flux. Brazing material shall conform to ASTM Standard for 
filler metal B-260. 

(4) Flared connections for soft copper tubing shall be made with fittings 
meeting ASA Standards. The tubing shall be reamed and expanded with 
proper flaring tools. 

(5) Flareless connections for soft copper tubing shall be made with fittings 
meeting ASA Standards. When a bite-type fitting is used, the joint shall first 
be made up tight, then dis-assembled to make sure the depth of "bite" is 
adequate and then reassembled. 

(6) Expansion joints shall be of an approved type, installed in accordance 
with the manufacturer's recommendations. Every expansion joint, other 
than an expansion loop, shall be accessible. Anchors, and guides shall be 
provided as necessary to prevent undue strain or deflection on piping systems 
or building structures. 

(7) Welded connections. The welding procedure shall be such as to assure 
substantially full root penetration and thorough fusion of the deposited metal 
with the base metal. 

(a) The administrative authority reserves the right to question the com­
petency of a welder for any welded connections made in the installation of 
all piping systems. In case of a disagreement as to the competency of the 
welder, tests may be requested by the administrative authority and the costs 
for such testing to be borne by the contractor; or at the contractor's option, 
a certificate of proficiency, from a recognized testing agency attesting to the 
skill of the welder may be required as an alternate to such tests. 

(b) Paragraph (a) above shall not relieve the requirements for certified 
welding where otherwise required by code. 

(8) The bending of pipe or tube is permissible provided that no kinks or 
excessive flattening of the pipe or tube results. Such bending must be done 
under a controlled process and minimum bending radii in accordance with 
Table 1. 
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Nominal pipe 
size in inches 

1 
WA 
V/I 

2 
2Vi 
3 
4 

TABLE NO. 1 

Minimum Bending Radii and Tangent 

Minimum tangents for 
Std. wall and heavier pulling and holding 
Min. bending radii. plain or beveled end 

in inches in inches 
5 6 
6V4 6 
7Vi 6 

10 6 
12Vi 8 
15 8 
20 10 

NOTE: The radius is measured to the center line of the pipe. 

SBC 7610 Underground. Where piping is run underground or embedded 
in concrete or masonry, no threaded joints shall be used except as in (4) 
below. Where solder joint fittings are used, for npnferrous piping the capil­
lary brazing alloys shall be used. Underground piping shall not be placed on 
nor covered with fill containing cinders. 

(1) Piping embedded underground as defined in this code shall be em­
bedded completely and shall not rest on an interface. Supports for position­
ing the piping should be non-absorbent and inorganic. Reinforcing steel, 
angle iron, pieces of pipe, or stone or concrete mounds may be used. No 
wood, brick, concrete block, or similar materials shall be used for support of 
the piping. 

(2) Where piping is embedded in structural load supporting slabs, above 
grade, construction codes may affect their position. In general, their position 
should not be less than % inch from external face. 

(3) Steel and wrought iron pipe joints to be installed in contact with the 
earth shall be coated with a bituminous enamel, or approved equal, to pre­
vent deterioration of the pipe from external causes. 

(4) Threaded joints may be used underground if encased in conduit to 
protect the pipe and/or insulated from external damage; and to provide 
space in which the pipe is free to expand and contract while held in proper 
alignment. AH joints to be coated with bituminous enamel or approved equal. 

(5) The minimum copper tube allowable for underground is Type L. 

(6) No cast brass or bronze fittings are permitted. 

(7) Connections to be made underground shall be by fusion welding or 
capillary brazing except as otherwise noted. 

(8) All piping shall be subjected to a hydrostatic test of at least one and 
one half times the design operating pressure, for four hours duration, but 
not less than 100 PSIG, witnessed by the administrative authority. 

When there is a possibility of freezing, testing may be accomplished by 
using air to the above prescribed minimum pressure for 24 hours duration. 
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(9) Where piping enters and exits concrete it shall be surrounded with a 
compressible material having a minimum thickness of Vx inch and extending 
a minimum of 6 inches underground. 

(10) Piping run underground containing liquids or steam at a greater than 
20 degree difference from underground temperature shall be insulated and 
protected from moisture except for properly designed panel heating and 
snow melting systems. 

(11) Plastic pipe shall not be used underground. 

SBC 7611 Isolation of Major Components. All liquid and steam systems 
except those serving single and two family dwellings shall be provided with 
a means of isolating the boilers, (except in the case of single steam boilers) 
with motorized valves, pumps and other devices subject to repairs, so that 
such repairs can be made without draining or removing the pressure of the 
remaining parts of the system. In some cases the isolation of certain loops or 
risers may fulfill this requirement, subject to the approval of the administra­
tive authority. Union or flanged connections shall be provided for pumps and 
coils. 

SBC 7612 Pressure Relief and Safety Valve. Each hot liquid boiler or 
heat exchanger shall be equipped with a pressure relief valve and each steam 
boiler with a safety valve. All pressure relief and safety valves shall be rated 
and installed in accordance with the provisions of the ASME Boiler and 
Pressure Vessel Code. 

(1) Discharge piping from safety and relief valves shall be led to a posi­
tion such that the danger of scalding any person is minimized, and away 
from operating controls, thus preventing damage thereto. 

(2) Inlet and discharge pipes are to be full size of valve opening and the 
discharge end shall be reamed and unthreaded. 

(3) When manifolding two or more valve discharges, the piping shall be 
sized so that its area is equivalent or greater than the combined areas of the 
discharge openings. 

(4) Discharge piping, from safety or relief valve, when rising up shall be 
provided with a drain opening to prevent the accumulation of condensate at 
the valve. 

(5) The required relieving capacity of the pressure relieving device or 
devices on a boiler or heat exchanger shall be equal to, or greater than, the 
maximum output of the boiler or heat exchanger. 

(6) To prevent excessive loss of relieving capacity of the discharge piping 
because of length of pipe, such discharge piping shall be increased in size. 

SBC 7613 Blow Off and Drain Piping. The end of the blow off piping 
from any boiler or the vent pipe from any blow off tank shall not terminate 
in any location where the discharge can endanger the safety of any person 
or property. 

The exhaust, blowoff, or drain from a boiler or heat exchanger shall not 
connect directly with any sewer, waste, vent pipe, or rain water leader, but 
may connect indirectly. 
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All such pipes from a high pressure steam source, shall be indirectly con­
nected by discharging into a blow off tank or condenser as required by the 
State of Minnesota High Pressure Steam Code. 

All such pipes from low pressure steam boilers and hot water boilers 
rated at 150 horsepower or more shall also discharge into a blow off tank 
or condenser as required by the State of Minnesota High Pressure Steam 
Code. 

In a similar manner, all other such pipes which would cause a discharge 
of steam or water to enter the sewer above 80° F. for a period of more 
than ten minutes shall be equipped with a means of lowering the entering 
temperature below 180° F. This provision is not meant to be applied to 
boilers or heat exchangers which are drained on rare occasions. Drains from 
pressing machines and similar equipment may waste into an open floor drain. 

Any closed condenser or sump shall be provided with a relief vent not 
less than one pipe size larger than the largest inlet, which relief pipe or vent 
should be taken off the top, and extend separately full size through the roof. 

SBC 7614 Controlling Devices. All boilers shall be provided with a min­
imum of two independently operated controls consisting of an operating 
control and a high limit control for shutting off fuel supply. 

SBC 7615 Mixing of Radiation. There should be no intermixing of dif­
ferent types of cast iron radiation or Fintube radiation and coils on a com­
mon circuit zone. 

SBC 7616 Low Water Cut-offs. Each automatically fired steam boiler 
shall be equipped with an automatic low water fuel cut-off to automatically 
cut off the fuel supply when the surface of the water falls to the lowest safe 
water level. 

(1) Each automatically fired hot water boiler having a rated output in 
excess of 400 M.B.H. shall be equipped with an automatic low water fuel 
cut-off to automatically stop the fuel supply when the surface of the water 
falls not lower than the lowest safe permissible water level established by 
the boiler manufacturer. 

(2) All boilers installed at elevations where all radiation in the system is 
below the safe boiler water level should be equipped with an automatic 
low water fuel cut-off to automatically stop the fuel supply when the surface 
of the water falls not lower than the lowest safe permissible water level 
established by the boiler manufacturer. 

SBC 7617 Piping Support. All piping shall be securely supported by 
metal hangers or other approved hangers, so spaced that there will be no 
sag in piping between points of suspension, and where run on walls shall 
be securely supported by metal brackets or pipe supports similarly spaced. 
Supports shall be so arranged that there will be no undue strain on the 
threads of any pipe or fittings and equipment connected thereto. Contact 
between pipe and dissimilar metals shall be avoided. 

The maximum spacing of hangers and minimum hanger rod size for steel 
and copper pipe 2" and larger shall be as follows: 
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Nominal Pipe Size 
Inches 

3 
3 
3V4 
4 
5 
6 
8 

10 
12 

TABLE No. 2 

Maximum Span 
Feet 

10 
12 
13 
14 
16 
17 
19 
22 
23 

Minimum Rod Diameter 
Inches 

% 
Vi 
Vi 
% 
% 
% 
% 
% 
% 

SBC 7618 Expansion and Contraction. In all piping systems which are 
subject to expansion and contraction, provision shall be made for adequate 
anchorage and protection against damage to piping from such expansion 
and contraction. All risers shall be so anchored and safeguarded that the 
difference in length, when hot, from the length when cold, shall not dis­
arrange the necessary provisions for drainage of the branches or distort, 
damage or displace radiators or other equipment. 

SBC 7619 Clearance of Piping. Pipes passing through walls, ceilings, 
floors, or beams shall be provided with clearance or sleeved. When pipes are 
to be covered, clearance between pipe and sleeve shall accommodate the 
covering. 

SBC 7620 Tee Connection. Bull-headed tee connections should be avoid­
ed whenever possible. Whenever such connections cannot be avoided, flow 
balancing cocks shall be provided in the split circuits. 

SBC 7621 Reducers. Change of pipe sizes in horizontal runs shall be by 
means of eccentric reducers or reducing tees properly oriented to prevent 
undesirable trapping of air, vapor, steam or water at the connecting joint. 

SBC 7622 Water Supply Fill Connections. Water fill connections to 
steam boilers shall be independent of any water column connections. Fill 
connections to all boilers, steam, hot water heating and chilled water or 
other liquid systems shall be provided at least with a check valve and a 
stop valve. Where a system is filled with an anti-freeze or toxic solution a 
permanent tag shall be placed in plain view stating "Caution, this system 
contains anti-freeze/toxic solution. There shall be no permanent direct 
connection between this system and the potable water supply of the build-
ing . 

The administrative authority may require the installation of an air gap or 
an approved, double check-double gate valve assemblies with test cocks as 
protective devices against back flow in connections between a potable water 
system and other fluid systems which present significant health hazards. The 
use of automatic fill and pressure reducing valves on closed or pressure heat­
ing or cooling liquid systems is prohibited. However, permission may be 
obtained from the administrative authority in isolated cases where hardship 
can be proven. 
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SBC 7623 Boiler Foundations. Each steam or hot water boiler to be in­
stalled shall be set level, firm, permanent and in a manner which will prevent 
water from accumulating at the base; subject to the approval of the admin­
istrative authority. 

(1) Boilers to be installed at other elevations than a basement floor shall 
rest upon concrete, or other fire proof floor construction having no wooden 
or other combustible finish in close proximity, except those rated for com­
bustion floor installation. 

(2) In boiler replacements where floor is not level, or poor quality, or if 
water may be encountered on floor around boiler base, a concrete base 
shall be provided in accordance with the weight of the boiler. 

(3) In no case shall a boiler be set where the building is not structurally 
capable of supporting its operating weight. 

SBC 7624 Insulation of Pipes. Where steam and hot water supply and 
return piping pass through occupied areas where their heat emission might 
be hazardous or where such piping is likely to freeze, it shall be properly 
covered with not less than % inch insulation material. 

(1) No concealed hot water, steam, or return risers, or branches shall be 
located in outside walls or exposed portion of any projection of a building 
unless properly protected with not less than 3A inch of approved inorganic 
non-combustible insulation, or unless space around pipes is properly filled 
with mineral wool or other approved or equal inorganic non-combustible 
insulating material. 

(2) All distribution piping or fittings for chilled water systems shall be 
covered continuous throughout with a vapor or moisture proof insulation 
material to prevent condensation. 

SBC 7625 Hole Cutting. Because of the variables in hole cutting in 
building joist members, Appendix I is offered as a guide to the installer of 
piping systems. Further information related to the minimum standards for 
hole cutting should be requested of administrative authority. 

SBC 7626 Drainage. All systems should be arranged within practical 
limitations so that the entire system can be evacuated, or the liquid removed 
by other practical means to permit alterations or repairs, or to prevent pos­
sible freeze up due to a malfunction of the system. A floor drain should be 
provided for all boiler and beat exchanger installations. 
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SBC 7627 STEAM SYSTEMS. Scope. This section shall include and 
govern all work done and materials used in the installation of low pressure 
boilers and/or steam piping systems together with their alteration. For high 
pressure systems the Minnesota regulations for the installation of high 
pressure steam piping and appurtenances shall govern. 

SBC 7628 Classifications. Steam heating systems shall be classified ac­
cording to any one of, or combination of, the following features: 

(1) Piping arrangement. 

(2) Pressure or vacuum conditions. 

(3) Method of returning condensate to boiler. 

SBC 7629 Definitions. The following terms are defined as follows: 
GRAVITY LOW PRESSURE STEAM HEATING SYSTEM. One in 

which the condensate is returned to the boiler by gravity due to the static 
head of water in the return mains. The elevation of the boiler water line 
must consequently be sufficiently below the lowest heating units and steam 
main and dry return mains to permit the return of condensate by gravity. 
The water line difference must be sufficient to overcome the maximum 
pressure drop in the system and the operating pressure of the boiler when 
radiator and drip traps are used as in two-pipe vapor systems. This applies 
only to closed circuit systems, where the condensation is returned to the 
boiler. If the condensation is wasted, no water line difference is required. 

MECHANICAL RETURN LOW PRESSURE STEAM HEATING 
SYSTEM. One in which the condensate flows to a receiver and is then 
forced into the boiler against the boiler pressure. The lowest parts of the 
supply side of the system must be kept sufficiently above the water line of 
the receiver to insure adequate drainage of water from the system, but the 
relative elevation of the boiler water line is unimportant in such cases 
except that the discharge head on the mechanical return device becomes 
greater as the height of the boiler water line above the pump increases. 

There are three general types of mechanical returns in common use, 
namely; (1) the mechanical return trap, (2) the condensation return pump, 
and (3) the vacuum return pump. 

HARTFORD CONNECTION. A method of connecting pipe and pipe 
fittings in the bleeder or equalizer line between the steam and return 
headers of a boiler. The connection into the bleeder or equalizer line is 
made at a height which prevents the boiler water level from lowering dan­
gerously below the normal level as a result of backward flow into the return 
mains. 

Essentially, the Hartford connection is an inverted seal in which one or 
more returns are brought together below the water line, carried up and tied 
into the balance equalizing pipe from the header at a point just below the 
water line. The center line of the shoulder nipple is located at a point two 
(2) to four (4) inches below the normal water line, depending upon the size 
of the return main or return header. 

DRIP. A pipe (or a steam trap and a pipe considered as a unit) which 
conducts condensation from the supply side to the return side of a steam 
heating system. 
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SERVICE MAINS. 
(1) Supply service mains are those pipes through which the steam flows 

from the boiler or pressure reducing valve and to which the radiator supply 
branches are connected. 

(2) Return Service Mains are those pipes which carry condensate to the 
boiler or mechanical return device, and to which the radiator return branches 
are connected. 

DOWN-FEED OR OVERHEAD SYSTEMS. Those in which supply 
mains are above the level of the radiation which they serve. 

UP-FEED SYSTEMS. Those in which the supply mains are below the 
level of the radiation which they serve. 

ONE-PIPE SYSTEMS. Those in which the flow of the steam supply to 
the radiation and the return of condensation flow are in opposition to each 
other. 

TWO-PIPE SYSTEMS. Those in which one pipe is used for the supply 
of steam to the radiator and another for the return of condensation. 

DRY RETURNS. Those returns through which both water and air are 
being passed. 

WET RETURNS. Those returns through which water only is being 
passed. 

VACUUM RETURNS. Those returns through which both water and air 
are being passed and upon which a vacuum is maintained at all times 
through the medium of a vacuum producer. 

EQUIVALENT LENGTH OF RUN. The actual distance in feet from 
source of steam supply, boiler or pressure reducing valve, to the farthest 
radiator in system, and then back along return line to boiler or mechanical 
return device, plus resistances of all fittings and valves as expressed in terms 
of straight pipe. 

TRANSMISSION MAINS. Those pipes which, though not actually a part 
of the heating system proper, are connected to the service mains of the 
system and act as sources of supply to same. 

LOW PRESSURE STEAM. Steam at pressures not in excess of 15 pounds 
above atmospheric pressure. 

SBC 7630 Boilers 
(1) See Section SBC 7603. 

(2) In the determination of boiler capacity to be installed in boiler re­
placements the actual total connected load shall be counted and the BTU 
heat loss calculated. The greater of these calculations shall be used for 
boiler capacity to be installed. 

NOTE: Due to firing rate and steam capacity of modern boilers in order 
to prevent early low water shut down because of loss of water in boiler and 
retension of condensate in system, gravity system boiler replacements, where 
large mains and risers exist, (3" and over) should be looked at individually 
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for the possibility of having to convert the system to a mechanical return 
pump system or sizing the boiler capacity commensurate with piping losses 
and connected load. 

SBC 7631 Steam Supply from High Pressure Boflers 
(1) In every case where steam supply for a low pressure heating plant is 

taken from a high pressure boiler or boilers from which steam may or may 
not be furnished for other purposes, the capacity of such boiler or boilers 
shall be adequate to meet the demand to be placed upon them under peak 
load conditions. 

(2) A proper reducing valve or valves capable of maintaining a reduced 
pressure not to exceed IS pounds per square inch on the heating system 
shall be installed between said high pressure boiler or boilers and the heating 
system. 

(3) A steam safety valve set at not to exceed 15 pounds per square inch 
shall be installed and vented to the atmosphere on the low pressure side, 
and discharged at a point that will not jeopardize persons or property. 

(4) The safety valve and discharge piping shall be of sufficient capacity 
and shall be set to relieve the entire output in the event of failure of the 
pressure reducing valve or valves. 

(5) A pressure gauge calibrated to 1V£ times the maximum low pressure 
shall be installed on the low pressure side immediately adjacent to the re­
ducing station. 

SBC 7632 Boner Connections. Steam boiler outlets or inlets shall not be 
bushed. Steam boilers with multiple outlets shall have not less than two 
outlets connected to a header or service main, or connected in accordance 
with the boiler manufacturer's recommendation. 

(1) For steam boiler installations the header shall be sized in accordance 
with the system pressure drop and the gross rating of the boiler or boilers. 

(2) In standby boiler installations the header shall be sized in accordance 
with the capacity of a single boiler. 

(3) All steam boilers used in connection with systems having gravity re­
turns shall be provided with a Hartford return connection. In no case will 
the bottom of the return connection to the equalizer pipe be lower than the 
safe low water level of the boiler. A scale pocket not less than 1 inch in 
size shall be provided at the bottom of the return loop connection. 

(4) The size of the equalizer pipe is based upon the grate area for hand 
fired boilers as follows: I Vi inch for boilers having a grate area of less than 
4 square feet. 2'/i inches for boilers having a grate area of from 4 to 14.9 
square feet, or 4 inches for boilers having a grate area of from IS square 
feet and over. 

(5) The size of the equalizer pipe is based upon the boiler gross output 
for automatically fired boilers as follows: \Vi inch for boilers wiih a gross 
output of 250 pounds per hour or less, 2V4 inch for boilers with a gross 
output of from 251 to 2000 pounds per hour, or 4 inch for boilers with a 
gross output of more than 2000 pounds per hour. 
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(6) Each steam boiler shall have a blow-off pipe connection fitted with a 
steam service type valve or cock not less thun % inch pipe size connected 
with the lowest water space practicable or not less than size of tapping 
provided by boiler manufacturer for this purpose, or in accordance with 
the following capacities: 500 pounds per hour, 3A inch; 501 to 1250 pounds 
per hour, 1 inch; 1250 to 2500 pounds per hour, VA inch; 2501 to 6000 
pounds per hour, V/i inch; 6000 pounds per hour and larger, 2 inch. 

(7) Each steam boiler shall have a steam gage connected to its steam 
chamber or water column by means of a siphon or equivalent device. The 
dial shall be calibrated to l '/i to 2 times the safety valve setting. 

SBC 7633 Boiler Feed Pumps, Vacuum Pumps and Combinations 
(1) Standards. The following sections shall govern the capacities and 

manner of installation of all boiler feed pumps, vacuum pumps and com­
binations thereof, traps, etc., installed after the adoption of this code in 
connection with steam heating plants. 

(2) Capacities. In all cases where the boiler feed pumps or vacuum 
pumps, or any combinations of such devices, or traps, etc., are used in con­
nection with steam heating plants, the capacity of each device or combina­
tion of devices shall be subject to the approval of the administrative au­
thority, based upon certified ratings of the manufacturers. 

(3) All pumps and equipment shall be set on substantial foundations and 
secured in such manner as will prevent distortion of adjacent equipment or 
piping. Flexible couplings shall not be used to compensate for misalign­
ment but only to compensate for temperature variations. Pipe connections 
shall be independently supported in such a manner as to prevent undue 
stresses in/on equipment, due either to weight or expansion. 

(4) Where there is a likelihood that oil will be absorbed by condensate. 
Such condensate shall be taken through an effective oil separator before 
entering any part of the heating system or other apparatus. 

SBC 7634 Stop Valves and Check Valves. Where a manual shut-off valve 
is installed on the steam supply side of any boiler, branch line or heating 
equipment, a corresponding return shut-off valve or check valve shall be in­
stalled on the return side of each. 

(1) Multiple Boiler Installation. A shut off valve shall be used in each 
supply and return pipe connection of two or more boilers connected to a 
common system. 

SBC 7635 Strainers and Drip Pockets. A dirt pocket or strainer shall be 
installed and so located as to protect steam traps from scale and sludge 
which will interfere with their operation. 

SBC 7636 Drips. All points at which accumulation of water or con­
densation are liable to occur in steam supply pipes shall be properly dripped 
and trapped for the removal of condensate. 

(1) No steam main shall be dripped into a dry return which carries con­
densate without trapping such a drip. Whenever it becomes necessary to 
install traps to discharge the condensate into a return main located above 
the elevation of the trap, or when the trap must discharge against a definite 
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back pressure, a check valve shall be installed on the discharge side of the 
trap. 

(2) The dripping of high pressure mains, or of equipment usine high 
pressure steam into low pressure or vacuum return shall be accomplished 
by the use of a Hash tank device or method approved by the administrative 
authority. 

SBC 7637 Radiator Connections. In two-pipe systems, the return con­
nection for each radiator more than 8 sections in length shall be made at 
the bottom of the radiator by means of either an eccentric bushing turned 
down or a water-leg section and the supply connection shall be made at the 
opposite end of the radiator either at top or bottom. In every case, con­
nection to each radiator of a one-pipe system shall be made at the bottom 
by means of either an eccentric bushing turned down or a water-leg section. 

SBC 7638 HOT WATER HEATING, CHILLED WATER COOLING 
AND LIQUID PIPING SYSTEMS. Scope. This section shall include and 
govern all work done and materials used in the installation of hot water 
heating boilers and systems of piping hot water, chilled water or other liquids. 

SBC 7639 Oassifications. Liquid systems shall be classified according to 
operating temperature as follows: 

(1) Low-Temperature Liquid Systems. A hot liquid heating system operat­
ing within the pressure and temperature limits of the ASME Boiler Construc­
tion Code for Low Pressure Heating Boilers. The maximum allowable tem­
perature is 250° F. 

(2) Medium-Temperature Liquid Systems. A hot liquid heating system 
operating at temperatures of 250 -350° F. 

(3) High-Temperature Liquid Systems. A hot liquid heating system oper­
ating at temperatures over 350° F. 

(4) Medium and high-temperature liquid systems are basically similar to 
conventional (LTW) forced hot water systems. The principal differences 
from low-temperature water systems are the higher pressure, the heavier 
equipment, the smaller pipe sizes, and the manner in which pressure is 
maintained on the liquid. (Reference: ASHRAE Guide and Data Book, "Ap­
plications", Chapters 10, 11 and 12). 

SBC 7640 Definitions. The following terms shall mean: 

GRAVITY HOT WATER SYSTEMS. Gravity Hot water heating systems 
where circulation of water is due to the head created by the difference in 
density of the water between the supply and return risers. 

FORCED HOT WATER SYSTEM. Forced hot water system in which 
circulation is created by means of a pump, usually driven by an electric 
motor. 

CLOSED HOT WATER SYSTEM. A forced hot water system in which 
the circulating water is completely enclosed, under pressure above atmos­
pheric, and closed to the atmosphere. 
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EXPANSION TANK, CLOSED SYSTEM. An airtight tank which pro­
vides a means of pressurizing the system over a wide range of conditions. 

SERIES LOOP, ONE PIPE SYSTEM. A system in which the heated 
water flows through each consecutive heating element and directly back to 
the source. 

ONE PIPE SYSTEM. A one pipe system employs a single pipe main 
with special fittings installed at riser connections to the heating elements. 

TWO PIPE REVERSED RETURNED SYSTEM. A system in which the 
heating medium from each heat transfer unit is returned along paths ar­
ranged so that all circuits composing the system are of equal length. 

TWO PIPE DIRECT RETURN SYSTEM. A system in which the heating 
medium after it has passed through a heat exchanger unit, is returned to the 
boiler by the shortest direct path, resulting in considerable differences in the 
lengths of the several circuits composing the system. 

PURGE SYSTEM. A system whereby the initial removal of air is ac­
complished from piping systems by directing the flow of water with sufficient 
velocity. 

PURGE VALVE. A valve installed between the fill water pipe connection 
and the purge drain connection. 

PURGE DRAIN VALVE. A valve providing a hose connection at a purge 
point for initial removal of air. 

SBC 7641 Boflera 
(1) See SBC 7603. 

(2) Table 3 sets forth factors to be used in determining net load ratings 
of boilers based on input. These factors when multiplied by the BTU input 
to the boiler will give the net rating of the hot water boiler in BTU or square 
feet of equivalent direct radiation. 

Input 
BTU 

1S70 M—Under 
2470 M—Under 

over 
2470 

TABLE No. 
HOT WATER 

A 
Output 
BTU 
.60 
.61 

.62 

3 
BOILERS 

B* 
Output 

New Forced Circulation 
Installation* 

.70 

.71 

.72 

•These modern allowances are to be applied to modern continuous circula­
tion installations only. 

SBC 7642 General System Design. The water velocity and water tem­
perature drops for all terminal heating and cooling units and piping thereto 
shall fall within the manufacturers published ratings for those units and 
piping. 
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SBC 7643 Expansion or Compression Tanks 
(1) Every hot water heating system shall be provided with a compression 

or expansion tank of a capacity as set forth in Table 2 or formula below. 
This formula should be used only for operating temperatures between 106 

degrees F. and 280 degrees F. 
Vt=(0.00041t—0.0466)V. 

J\; fs. 
P« Po 

Where 
Vt=minimum volume of the expansion tank, gallons. 
V,=system volume, gallons. 
t=maximum average operating temperature, Fahrenheit. 
P„=pressure in expansion tank when water first enters usually atmosphere 

pressure, feet of water, absolute. 
P,=initial fill or minimum pressure at tank, feet of water absolute. 
P0=maximum operating pressure at tank, feet of water, absolute. 
A widely used formula recommended for temperatures below 160 degrees 

F. is: 

V t =
 E 

P. — _Pj_ 
Pf P. 

Where 
E=net expansion of the water in the system when heated from minimum 

temperatures to maximum temperatures, gallons. 

(2) Provision shall be made for draining such tank without emptying sys­
tem. 

(3) The valve between the boiler or mains and the expansion tank shall 
have permanently attached thereto a metal tag having substantially the fol­
lowing wording stamped or etched thereon: "This valve must be OPEN at 
all times except when draining expansion tank." 

(4) The tank shall be securely and adequately supported in such manner 
that no portion of the weight of the tank or contents will be borne by the 
piping connected thereto, and shall be provided with drain connection and 
valve. No attachment into bottoms of wood joists by nails is permitted. 

(5) The minimum pipe size to connect an expansion tank to the system 
shall be Yi inch l.D. for closed systems and % inch l.D. for open systems. 

SBC 7644 Residential System Design. System design features and the 
sizing of hot water and chilled water pipe distribution systems shall be con­
sistent with the practices presented in the ASHRAE guide copies of which 
are on file with the administrative authority. 

Design Limitations. 
(1) Average water temperatures in living areas for hot water space heat­

ing shall not exceed 200 degrees for residential applications. 
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(2) Maximum water velocities in hot water or chilled water systems shall 
not exceed those listed in Table 1. 

(3) Where design temperature drops in excess of 20° are to be used, cal­
culations shall be submitted to the administrative authority. 

SBC 7645 TABLE No. 1 (RESIDENTIAL) 
Pipe Diameter 

(inches) Vi to 1V4 2 2V6 3 4 5 6 
Maximum Velocity 

(feet per second) 4 4.5 5 6 7 8.5 10 

SBC 7646 Pitch and Venting. AH piping shall be installed so that all gases 
which are liberated from the water can move freely to a vented section of 
the system. Whenever practicable, the pipe line shall be pitched so that gases 
flowing to a vent will flow in the same direction as the water. A positive 
means of eliminating gases and air from the system shall be provided. A 
purge system may be used provided that individual circuits can be individ­
ually purged. 

SBC 7647 Chilled Water Piping General. All distribution piping and fit­
tings for chill water systems are to be covered continuously throughout with 
a vapor or moisture proof insulation material. 

(1) In combination heating and cooling systems using a single pump, a 
balance cock shall be installed in the supply pipe from the heating source. 

(2) Air vents shall be provided at all fan coil units and at all high points 
in the system. 

(3) Units which are to be used only for heating shall be provided with a 
shut-off valve, to be closed when cooling system is in operation. 

(4) Condensate drains from terminal units shall not be connected directly 
to building plumbing systems. 

(5) The piping cross-connection between chiller and heating source shall 
be provided with a means of isolation to prevent the circulation of heater 
water through chiller or chilled water through the heating source. 

(6) Each relief valve shall be placed on the chilling source side of all 
valves. Each valve shall be set to relieve at a pressure not to exceed the 
lowest maximum working pressure rating of any system component. 

SBC 7648 Air Cushion Tank. Due to the slight expansion in the volume 
of water in cooling systems, the required air cushion tank capacity in gal­
lons for a system designed for cooling can be determined by dividing the 
total Btu/hr cooling load by 50,000. Method in SBC 7643 also applies. 

(1) Whenever valves are installed in the piping to the air cushion tank, 
they shall be tagged in accordance with SBC 7643. 

(2) Combination heating and cooling systems may be provided with sep­
arate air cushion tanks for the chiller and boiler. 
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TABLE NO. 4—METHOD FOR 

Maximum Tank Size Required 
For Boiler 

(Under Standard Condition*)* 

Net 
Btu 

Rating 
in 1000 
Btuh 

80 
00 
70 
80 
80 

100 
126 
ISO 
176 
200 
260 
300 
860 
400 
460 
600 
600 
700 
800 
000 

1000 
2000 
8000 
4000 
8000 

12000 
16000 

Conventional 

Gala. 
in 

Boiler 

12 
14.5 
17 
10.6 
22 
26 
80 
36 
42 
48 
60 
70 
84 
96 

107 
120 
140 
160 
ISO 
210 
236 
480 
720 
860 

1200 
3000 
8700 

(4 

3B 

4 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 

Tank 
Req'd 

2.64 
3.19 
3.74 
4.29 
4.9 
6.6 
6.6 
7.9 
9.24 

10.6 
13.1 
16.4 
18.4 
20.9 
23.5 
26.4 
30.8 
36.2 
41.8 
46 
51.7 

106 
168 
211 
264 
660 
814 

Flash 

Gals. 
in 

Boiler 

6.4 
6.4 
7.2 
8.0 
8.6 
9.4 

11 
13 
14.5 
16 

Tank 
Req'd 

1.19 
1.41 
1.57 
1.76 
1.89 
2.07 
2.42 
2.86 
3.19 
3.62 

Correction Factors For I 
Pressures Other Than 12 

Fsig Mln. Pressure Highea 
System, 30 Psig Relief Pr 

4 * 

cotn 

0 
4.5 
9 

14 
18.5 
23 
27.5 
32 
86.6 
41.6 
46 

H 
0 M 

••2 8 a** 
• a - j 

Sgi 

264 
260 
267 
268 
252 
250 
246 
242 
237 
235 
227 

i 

] 

i 
0 
0 
0 
a I 
I 
I 
I 
2 
2 
3 

Maximum Tank Size 
Required For Radiation 

(Under Standard Conditions)* 

Rad. 
Output 
in 1000 
Btuh 
at 200 
Btuh 
Emis­
sion 

60 
60 
70 
80 
90 

100 
125 
150 
176 
200 
250 
300 
350 
400 
450 
600 
600 
700 
800 
800 

1000 
2000 
8000 
4000 
8000 

12000 
16000 
20000 

Large Tube 

Gals. 
in 

Rad. 

28.5 
34.2 
40 
45.6 
61.4 
67 
71 
86.5 
99 

114 
142 
171 
199 
228 
256 
285 
342 
399 
466 
513 
570 

1140 
1710 
2280 
4560 
6840 
9120 

11400 

altJal 
Psig 
t Part of 
assure 

sis 
465 
676 
7 
83 
0 
10 
43 
74 
18 
82 
82 

Chi* fl 

sis' 
0.3 
0.38 
0.48 
0.69 
0.73 
0.9 
1.1 
1.41 
1.82 
2.5 
8.6 

Tank 
Req'd 

6.27 
7.52 
8.8 

10 
11.3 
12.5 
15.6 
18.8 
21.7 
25.8 
31.2 
37.6 
43.7 
60.1 
66.1 
627 
75.2 
87.7 

100 
112 
125 
250 
876 
601 

1003 
1604 
2006 
2508 

Thin Tube 

Gals. 
in 

Rad. 

16.7 
16.8 
19.6 
22.4 
25.2 
28 
30 
47.8 
66 
63.8 
79.8 
95.7 

111 
127 
148 
157 
191 
223 
261 
287 
319 
638 
967 

1276 
2553 
3830 
6107 
6384 

Tank 
Req'd 

3.4 
3.7 
4.3 
4.9 
5.6 
6.2 
8.58 

10.5 
12.1 
14.1 
17.5 
21.0 
24.4 
27.9 
31.4 
34.5 
42 
49 
65.2 
63.1 
70.1 

140 
210 
280 
561 
832 

1123 
1407 

ConTector 

Gals. 
In 

Rad. 

7 
7.5 
8.7 

10 
11.25 
12.5 
17.7 
21 
24.7 
28.5 
35.6 
42.7 
49.7 
67 
64 
71 
65.5 
98.7 

114 
128 
142 
286 
427 
660 

1140 
1710 
2280 
2860 

Tank 
Req'd 

1.6 
1.68 
1.93 
2.2 
2.48 
2.76 
3.89 
4.62 
6.43 
6.27 
7.83 
9.39 

10.9 
12.6 
14 
15.6 
18.8 
21.7 
26 
28.1 
31.2 
62.7 
93.9 

123 
260 
876 
601 
627 

Correction Factors For Attic Tanks 
(4 Psig Initial Pressure on 
Tank Press., R i se -F ina l 

Press.-Static-4 Psig) 

• 

II 
4 
8 

10 
12 
14 
16 
18 
20 
25 
80 
36 

a*£ 

sSs 
222 
235 
238 
242 
246 
249 
252 
256 
261 
207 
271 

5 I a.* a 
111 
S t S S 

1.27 
0.77 
0.68 
0.63 
0.69 
0.66 
0.53 
0.61 
0.48 
0.465 
0.46 

si! 
1.38 
0.68 
0.57 
0.60 
0.4S 
0.41 
0.38 
0.36 
0.315 
0.28 
0.26 

Standard conditions are: 12 psig initial pressure, SO psig final pressure, static pressure op to 18.5 ft. 
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SELECTING EXPANSION TANKS 

Maximum Tank Size 
Required For Radiation 

(Under Standard Conditions)* 

Cast Iron 
Base Board 

Gals. 
in 

Rad. 

23.5 
28.3 
33 
37.8 
42.5 
47.1 
S8.8 
70.8 
82.8 
94.3 

117.8 
141.5 
165 
188.5 
212 
235.8 
202.8 
330 
377 
424.3 
476.5 
942 

1414 
1885 
3770 
3055 
7542 
9427 

O 

oJ3 

10 
18.5 
25 
30 
40 
50 
CO 
75 

100 
150 

Tank 
Req'd. 

5.16 
6.25 
7.25 
8.3 
9.4 

10.4 
13 
15.6 
18.2 
20.8 
28 
31 
36.2 
41.5 
46.6 
52 
62 
72.5 
83 
93 

105 
208 
311 
415 
830 

1250 
1670 
2080 

Convector 
Base Board 

Gals. 
In 

Rad. 

3.2 
4.0 
4.5 
5.2 
5.8 
G.5 
8.1 
9.7 

11.3 
13 
16.2 
19.5 
22.7 
26 
29.2 
32.5 
39 
45.5 
52 
58.5 
65 

130 
195 
260 
620 
780 

1040 
1300 

Tank 
Req'd. 

0.704 
0.880 
0.990 
1.14 
1.27 
1.43 
1.78 
2.13 
2.43 
2.86 
3.56 
4.29 
4.99 
5.72 
6.42 
7.15 
8.58 

10 
11.4 
12.8 
14.3 
28.6 
42.5 
57.2 

114 
171 
228 
286 

Maximum Tank Size Required For 
Forced Circulation Piping 

(Under Standard Conditions)* 

Heat 
Con­
veyed 

In 
1000 

Bttih 

50 
110 
70 
80 
90 

100 
125 
150 
175 
200 
250 
300 
350 
400 
450 
500 
600 
700 
800 
900 

1000 
2000 
3000 
4000 
8000 

12000 
16000 

One Pipe 

Gals. 
In 

Piping 

7.8 
9.0 

10.0 
11.5 
13 
14 
18 
22 
26 
30 
39 
49 
58 
70 
80 
90 

115 
140 
165 
195 
225 
S40 
960 

1350 
3400 
5000 
8300 

orrectlon Factors For Systems Using 
Compressor to Charge Tank 

(Comp. Tank 80% Full of Air After 
Charging with Compressor) 

.•S3 

8.5 
12 
l.-> 
17 
21.5 
20 
30 
37 
47 
65 

£ 0 , 

30 
30 
30 
30 
45 
45 
45 
75 
75 

100 

M 
01 t . 

S s 2 
S-S 

M C ~ 
5 55 

256 
252 
248 
244 
255 
251 
248 
264 
264 

bO 

J? a 

0.53 
0.65 
0.85 
0.97 
0.71 
0.815 
1.04 
0.68 
0.97 

a 

£> 1 

0.35 
0.48 
0.07 
0.79 
0.47 
0.59 
0.82 
0.78 
0.62 

Tank 
Req'd. 

1.7 
1.98 
2.2 
2.5 
2.9 
3.1 
3.96 
4.85 
5.7 
6.6 
8.6 

10.8 
12.8 
15.4 
17.6 
19.8 
25.3 
30.8 
36.3 
42.9 
49.5 

119 
211 
297 
748 

1254 
1826 

I 

4J 

1 
4 
6 
8 

10 
12 

T w o 

Gals. 
In 

Piping 

10.5 
12.5 
14.5 
17 
18 

' 2 1 
27 
34 
40 
47 
62 
78 
94 

110 
130 
150 
190 
225 
260 
310 
360 
900 

1500 
2100 
5000 
9000 

13000 

2orrectlo 
For Safe 

Syst 

H 

262 
262 
262 
262 
262 

Pipe 

Tank 
Req'd. 

2.3 
2.75 
3.2 
3.7 
3.96 
4.6 
5.9 
7.5 
8.8 

10.3 
13.6 
17.2 
20.7 
24.2 
28.6 
33 
41.8 
49.5 
57.2 
68.2 
79.2 

198 
330 
462 

1100 
1980 
2860 

a Factors 
ty Loop 
e m s 

•&8.§ 

li« 
0.72 
0.98 
1.24 
2.16 
3.5 

Maximum Tank Size 
Req'd. For Panel 
(Under S f d . Con­

ditions)* 

Sys­
tem 

Bui In 
1000 

Btuh 

50 
60 
70 
80 
90 

100 
125 
150 
175 
200 
250 
300 

Panel 
Gals. 

In 
Panel 
Piping 

11 
13.5 
16 
18.5 
21 
24 
30 
37 
44 
50 
65 
70 

Tank 
Req'd. 

0.8 
1.0 
1.2 
1.35 
1.55 
1.76 
2.2 
2.7 
3.2 
3.7 
4.76 
5.7 

Note: 
For minimum tank 
size under standard 
conditions multiply 
V a l u e o b t a i n e d 
from table by 0.73 

M
ul

ti
pl

yi
ng

 
F

ac
to

r 
M

in
im

um
 

0.56 
0.74 
1.0 
1.5 

Correction 
Factors 

For Tanks that 
are Already 
Under size 

If
 T

an
k 

R
ea

ch
es

 
F

in
al

 P
re

ss
. 

A
t 

T
em

p.
 

R
eq

'd
. 

T
an

k 
Si

ze
 I

nc
re

as
e 

Fo
r 

F
in

al
 

P
re

ss
, 

at
 2

20
F

. 

orig­
inal 
tank 

170 2.1 x vol. 
180 1.87 x " 
190 1.63 x " 
200 1.34 x " 
210 1.24 x " 
220 1.13 x " 
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SBC 7649 SNOW MELTING. Scope. This part of the code shall in­
clude and govern the work done and materials used in the installation of 
steam and circulating hot fluid snow melting systems, and the alteration, 
repairs and extensions to such installations. 

SBC 7650 System Design. The thermal design and installation of snow 
melting systems shall be consistent with the practices presented in the ASH-
RAE Guide, copies of which are on file in the Department of Administra­
tion. 

SBC 7651 Safety. Snow melting systems shall be installed and maintained 
independently. 

There shall be no permanent connection between the snow melting system 
and the drinking water supply. (See Section SBC 7622). 

Where petroleum distillates are used for fluids, caution or barriers to 
prevent possible oil leakage from being ignited shall be provided. 

SBC 7652 Corrosion. Ethylene glycol solution should be tested annually 
to determine any change in acidity. If test indicates the inhibitor has been 
exhausted, the entire system should be drained and a fresh solution installed. 

SBC 7653 Tag. A permanent tag shall be attached to or near the fill 
connection of the system stating what type of solution is present and the 
degree of protection that solution will provide. 

SBC 7654 Thermal Stresses. Design of these systems shall be limited to 
an average water temperature not to exceed 120 degrees F. for piping in­
stalled in concrete. 

Piping required to pass through a concrete expansion joint shall be pro­
vided with an expansion loop of sufficient length, to protect the piping from 
stress under normal conditions, extending underground and covered with a 
water proof vapor barrier and thermal insulation. 

SBC 7655 Testing. Testing piping before pouring of concrete shall be 
as outlined in SBC 7650 with the exception of where petroleum distillates 
are to be used for anti-freeze fluid the test will be by air. 

SBC 7656 Draining and Venting. Pipes shall be installed, so that they 
may be drained and the air completely vented during filling. 

SBC 7657 Steam Systems. Steam snow melting systems shall have their 
piping encased in a non-corrosive type conduit and installed in accordance 
with the provisions of this code as related to steam systems. 

SBC 7658 Joints. All joints in piping shall be fusion welded or capillary 
brazed using appropriate fittings. 

SBC 7659 Freeze Protection. Fluids for snow melting systems shall be 
capable of withstanding —30 degrees F. 
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SBC 7660 Expansion Tank. The expansion tank shall be sized in accord­
ance with SBC 7643 plus an additional factor depending on type of anti­
freeze. 

SBC 7661 Thermal Shock. To prevent shock, where large load variations 
and volumes of water are pumped through boilers, precautions must be 
taken to prevent a supply return temperature difference exceeding 30 degrees 
F. 

NOTE: Annex I shall be considered as binding and enforceable. Appen­
dices 1, II and III are provided as guides. The materials listed in Annex I 
are permitted (within their limitations) subject to restrictions found elsewhere 
in this code. 

ANNEX I 
APPROVED MATERIALS 

Ferrous 
1. Cast Iron Threaded Fittings (125 to 250 pound) ANSI (B16.4) 
2. Steel Pipe, Welded and Seamless, Schedule 40 and Heavier — ANSI 

(B36.1 and B36.20) 
3. Wrought Iron Pipe, Schedule 40 and Heavier — ANSI (B36.2) 
4. Stainless Steel Pipe — ANSI (B36.19) 
5. Malleable Fittings 150 PSI and Heavier —ANSI (B 16.3) 
6. Wrought Steel Buttwelding Fittings — ANSI (B16.9) 
7. Buttwelding Ends for Pipe, Valves, Flanges and Fittings — ANSI 

(B 16.25) 
8. Wrought Steel Buttwelding Short Radius Elbows and Returns — ANSI 

(B16.28) 

Copper Base 
1. Red Brass Pipe — ANSI (B27.1)-ASTM (B42 and B43) 
2. Seamless Brass Tube — ANSI (B36.1) 
3. Brass or Bronze Threaded Fittings, 125 PSI and Heavier — ANSI 

(B16.15)-ASTM 62. 
4. Brass or Bronze Flare Fittings, 125 PSI and Heavier, Heavy Duty 

Long Collar Type — ASTM (B62) 
5. Seamless Copper Tube, Types K and L — ANSI (B231)-ASTM (B88) 

Soft Temper 
6. Seamless Copper Tube, Tubes K, L and M — ANSI (B231)-ASTM 

(B88) Hard Temper 
7. Cast Bronze and Wrought Solder Joint Fittings — ANSI (B16.22, 

B23.1.B16.18) 

Plastic Pipe and Fittings 
(Particular care should be taken with regard to temperatures, pressures, 

and other conditions of use.) 
1. ABS Type 1 — ANSI (B72.3)-ASTM D2282 
2. Polycthelylene — ANSI (B72.1)-ASTM D2239 
3. Polyvinyl Chloride (PVC) — ANSI (B72.2)-ASTM D2241 
4. Polybutylene-ASTM D2581 
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Appendix I 

APPENDIX I 
(Relating to Chapter 76 of the Code) 

Radiation in square feet for any unenclosed radiator shall be defined as 
the minimum guaranteed heat emission of that radiator measure in BTU per 
hour divided by 240 for Direct Steam and 150 for Direct Hot Water Radi­
ation. 

(1) Table for other temperatures. For various other water (or steam) tem­
peratures, various emissions per square foot are shown in the following table: 

TABLE No. 1 
Average 

Temperature of 
Water in Radiator 

150 
160 
170 
180 
190 
200 
215 
225 
240 

Heat Emission 
Per Square Foot 

110 BTU per hour 
130 BTU per hour 
150 BTU per hour 
170 BTU per hour 
190 BTU per hour 
210 BTU per hour 
240 BTU per hour 
260 BTU per hour 
295 BTU per hour 

NOTE 1: The above emissions are for a radiator in air at 70 degrees F. 
NOTE 2: Enclosed radiators, convectors or concealed heater emission 

ratings shall be determined as set forth in the American Society of Heating 
and Ventilating Engineers Guide. 

LENGTH IN FEET OF PIPE TO BE ADDED TO THE ACTUAL 
LENGTH OF RUN OWING TO FITTINGS—TO OBTAIN 

EQUIVALENT LENGTH 

Size of Pipe 
Inches 

lA 
X 

l 
IK 
1H 

2 

3 
4 
5 
6 
S 

10 
12 
14 

Length In Feet to be Added to R u n 

Standard 
Elbow 

1.3 
1.8 
2.2 
3.0 
3.5 
4.3 
5.0 
6.5 
8 
9 

11 
13 
17 
21 
27 
30 

Side 
Outlet Tee 

3 
4 
5 
0 
7 
8 

11 
13 
15 
18 
22 
27 
35 
45 
53 
63 

Gate 
Valve 

0.3 
0.4 
0.5 
0.6 
0.8 
1.0 
1.1 
1.4 
1.6 
1.9 
2.2 
2.8 
3.7 
4.6 
5.5 
6.4 

Globe 
Valve 

14 
18 
23 
29 
34 
46 
54 
06 
80 
92 

112 
136 
ISO 
230 
270 
310 

Angle 
Valve 

7 
10 
12 
15 
18 
22 
27 
34 
40 
45 
56 
67 
92 

112 
132 
152 
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*±>: 
2" Hole 

3.0' 

i Cd± 

15' 

3" Hole 

No Notching Permitted 

A SINGLE ISOLATED HOLE MAY BE PERMITTED BETWEEN 
END OF JOIST AND LOCATION SHOWN ABOVE 

> 
n> 
3 

Pi-

Maximum size of hole in center section of joist: Width of joist And on 
3 

center axis of joist. One hole only of the above size permitted in center sec­
tion. 

Maximum size of hole in end sections of joists: 
Maximum size hole—2" 
Minimum distance from bottom of joist—2" 
Minimum space between holes in end section area=6" 

to 
to 
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Appendix I 

THERMAL EXPANS 

Saturated S team 

Pressure 
Psig 

0.0 . 
2.5 

10.3 
20.7 
34.5 
52.3 

T e m p . 
Degrees F. 

—20 
212 
220 
240 
2G0 
2S0 
300 

ION OF PIPE IN INCHES PER 100 FEET (a) 

Elongation in Inches per 100 ft. from — 20P u p 

Cast Iron 
Pipe 

0 
1.575 
1.034 
1.780 
1.931 
2.0S3 
2.233 

Steel 
Pipe 

0 
1.7S5 
1.S52 
2.020 
2.1 S3 
2.350 
2.510 

Wrought 
Iron Pipe 

0 
1.SG6 
1.930 
2.110 
2.279 
2.405 
2.C30 

Copper 
Pipe 

0 
2. G0S 
2.720 
2.900 
3.1K9 
3.422 
3.665 

(a) To obtain the amount of expansion between any two temperatures, take the dilTerence between 
the figures in the table foi those temperatures. 
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APPENDIX II 
(Relating to Section SBC 7627 of the Code) 

Steam Systems (Low Pressure) 

Design Pressure Drops 
(1) The total pressure drop shall not exceed one-half of the initial 

pressure when condensate is flowing in the same direction of the steam. 

(2) Where condensate must flow counter to the steam, the governing 
factor is the velocity permissible without interfering with the condensate 
flow. Table 2 gives the allowable velocities for given capacities for horizontal 
pipe at various grades. 

TABLE No. 1—PRESSURE DROPS IN COMMON USE FOR SIZING 
STEAM PIPE (a) 

(FOR CORRESPONDING INITIAL STEAM PRESSURE) 

Initial Steam 
Pressure, Pslg 

Sub-atmospheric or 
vacuum return 

0 
I 
2 
5 

10 
15 
30 
50 

100 
150 

Pressure Drop 
Per 100 Ft., Psl. 

2-4 oz. 

Hot. 
2oz. 
2oz. 
4 oz. 
8oz. 
1 psi. 
2 psi. 

2-5 psi. 
2-5 psi. 

2-10 psi. 

Total Pressure Drop 
in Steam Supply 

Piping, Psi. 

1-2 psi. 

1 oz. 
1-4 oz. 

8oz. 
VA psi. 

3 psi. 
4 psi. 

5-10 psi. 
10-15 psi. 
15-25 psi. 
25-30 psi. 

Maximum Velocity 
(1) Where the quantity of the condensate is limited, and is flowing the 

same direction as the stream, the velocity shall be in accordance with the 
presure drop as shown in Table I, preceding. 

(2) When the condensate must flow against the stream, even in limited 
quantity, the velocity of the stream shall not exceed the velocities for given 
capacities as shown in Table 2, preceding. 

Equivalent Length of Run 
(1) The size of pipe required for the flow of steam must allow for the 

friction offered by the pipe, as well as for the additional resistance of the 
fittings and valves. 

(2) The length of run can be assumed to be double the actual length of 
pipe. This assumption shall be checked after the pipes are sized. 

(3) The resistances of the fittings and valves are stated in terms of straight 
pipe. Table 3 gives the number of feet of straight pipe that shall be allowed 
for the fittings and valves. See Append x I. 
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TABLE No. 2—COMPARATIVE CAPACITY OF STEAM LINES AT VARIOUS PITCHES FOR STEAM 
CONDENSATE FLOWING IN OPPOSITE DIRECTIONS, (a) 

(Pitch of Pipe In Inches per 100 Ft. Velocity In Ft. per Sec.) 

AND 

Pitch 
of Pipe Min. M«n. 1 in. VAla. 2 In. 3 In. 4 In. 5 In. 

Capacity Expressed in Pounds per Hour 

Pipe 
Size 

Inches 

X 
1 

1H 
iH 
2 

Capa­
city 

6.3 
11.5 
26.2 
35.7 
59.0 

Max. 
Vel. 

12 
12 
15 
18 
19 

Capa­
city 

7.6 
13.2 
29.3 
39.8 
65.9 

Max. 
Vel. 

14 
15 
20 
21 
20 

Capa­
city 

9.3 
15.8 
33.3 
45.3 
74.9 

Max. 
Vel. 

18 
17 
23 
23 
23 

Capa­
city 

10.1 
17.5 
36.1 
49.1 
81.4 

Max. 
Vel. 

19 
20 
25 
25 
25 

Capa­
city 

10.6 
18.8 
38.5 
52.3 
86.6 

Max. 
Vel. 

20 
22 
27 
27 
27 

Capa­
city 

11.5 
20.8 
41.3 
56.0 
92.4 

Max. 
Vel. 

21 
23 
28 
28 
28 

Capa­
city 

11.9 
22.0 
43.2 
58.7 
97.1 

Max. 
Vel. 

22 
25 
29 
30 
29 

Capa­
city 

12.3 
22.6 
44.6 
60.7 

100.3 

Max. 
Vel. 

23 
26 
31 
31 
30 

(a) From A.S. of M, R and A.C. Engineers Research Laboratory. 

> 
Xi 
o> 
S3 
Cu 
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Tables for Pipe Sizing Low Pressure Sieam Systems. The values in Tables 
4, 5, and 6 shall be used in selecting pipe sizes for the various pressure drops 
for low pressure steam systems. 

Sizing Piping for One-Pipe Gravity Air Vent Systems. One-pipe gravity 
air vent systems, in which the equivalent length of run does not exceed 200 
ft, shall be sized up by means of Tables 4, 5, and 6. 

(1) For the steam main and dripped run-outs to risers where the steam 
and condensate flow in the same direction, use Vie psig. drop Column D. 

(2) Where the riser run-outs are not dripped and the steam and conden­
sate flow in opposite directions, and also for the radiator run-outs where the 
condition occurs, use Column L. 

(3) For up-feed steam risers carrying condensate back from the radiators, 
use Column J. 

(4) For down-feed systems, the main risers of which do not, carry any 
radiator condensate, use Column H. 

(5) For the radiator valve size and stub connection, use Column K. 

(6) For the dry-return main, use Column U. 

(7) For the wet-return main, use Column T. 

(8) For systems exceeding an equivalent length of 200 ft., the total drop 
shall not exceed Vx psi. The return piping sizes shall correspond with the 
drop used on the steam side of the system. TLus, whcie &J psi. drop is being 
used, the steam main and dripped run-outs shall be sized from Column C; 
radiator run-outs and undripped riser run-outs from Column L; up-feed 
risers from Column J; the main riser on a down-feed system from Column 
C (it will be noted that if Column H is used, the drop would exceed the 
limit of V24 psi.); the dry-return from Column R; and the wet-return from 
Column Q. 

(9) With a Ma psi. drop, the sizing would be the same as Mu psi, except 
that the steam main and dripped run-outs would be sized from Column B; 
the main riser on a down-feed system from Column C, and the wet-return 
from Column N. 

(10) Pitch of mains shall not be less than V* inch in 10 feet. 

(11) Pitch of horizontal run-outs to risers and radiators shall not be less 
than Vi inch per foot. Where this pitch cannot be obtained, run-outs over 
8 feet in length shall be one size larger than called for in the table. 

(12) No supply main less than 2 inches in diameter shall be used. The 
diameter of the far end of the supply main shall not be less than half its 
diameter at its largest part. 

(13) Supply mains, run-outs to risers, or risers, should be dripped where 
necessary. 

(14) Where supply mains are decreased in size, they shall be dripped or 
provided with eccentric couplings flush on bottom. 
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TABLE NO. 4—STEAM PIPE CAPACITIES FOR LOW PRESSURE SYSTEMS 
(Reference to this table will be by column letter A through L) 

This table is based on pipe size data developed through the research 
investigations of the American Society of Heating and Ventilating Engineers. 

t o 

Pipe 
Size 
In. 

A 

CAPACITIES OF STEAM MAINS AND RISERS 

Direction of Condensate Flow in Pipe Line 

With the Steam In One-Pipe and Two-Pipe Systems 

A psi 
or 

y2oz. 
Drop 

B 

1/24 psi 
or 

&oz. 
Drop 

C 

A p s i 
or 

1 oz. 
Drop 

D 

Hps l 
or 

2oz. 
Drop 

E 

JiPSi 
or 

4 oz. 
Drop 

F 

HP8l 
or 

8oz. 
Drop 

G 

Against the 
Steam Two-

Pipe Only 

Verti­
cal 

H« 

Hori­
zontal 

!• 

SPECIAL CAPACITIES FOR 
ONE-PIPE SYSTEMS ONLY 

Sup­
ply 

Risers 
Upfeed 

Jb 

Radia­
tor 

Valves 
and 

Verti­
cal 

Con­
nections 

K 

Radi­
ator 
and 
Riser 
Run­
outs 

L» 

Vi 
1 
Wx 
1H 
2 
2 ^ 
3 

m 4 
5 
6 
8 

10 
12 
16 

39 
87 

134 
273 
440 
822 

1,230 
1,740 
3,210 
5,280 

11,000 
20,000 
32,000 
61,000 

46 
100 
155 
315 
518 
948 

1,420 
2,010 
3,710 
6,100 

12,700 
23,100 
32,100 
69,700 

CAPACITY EXPRESSED IN SQUARE FEET E D R 
30 
56 

122 
190 
386 
635 

1,160 
1,740 
2,460 
4,550 
7,460 

15,500 
28,300 
45,500 
84,800 

79 
173 
269 
546 
898 

1,650 
2,460 
3,480 
6,430 

10,550 
21.970 
40,100 
64.300 

121,000 

_ 
111 
245 
380 
771 

1,270 
2.330 
3,470 
4,910 
9,090 

14,900 
31,070 
56,700 
91,000 

170,000 

157 
346 
538 

1,091 
1,800 
3,290 
4,910 
6,950 

12,900 
21,100 
43,900 
80,200 

129.000 
242,000 

30 
56 

122 
190 
386 
635 

1,130 
1,550 
2,040 
4,200 
7,200 

15,000 
28,000 
46,000 
88,000 

34 
75 

108 
195 
395 
700 

1,150 
1,700 
3,150 
5.600 

12,000 
23,000 
38,000 
76,000 

25 
45 
78 

152 
283 
464 
800 

1,140 
1,520 
— 
— 
— 
— 
— 
~~ 

28 
62 
93 

169 
— 
— 
— 
— 
— 
— 
— 
— 
— 
—~ 

28 
62 
03 

169 
260 
475 
745 

1,110 
2,180 
— 
— 
— 
— 
"~~ 

> 
T3 

a 
3 
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TABLE NO. 4—Continued 
CAPACITY EXPRESSED IN POUNDS PER HOUR 

Pipe 
Size 
In. 

A 

CAPACITIES OF STEAM MAINS AND RISERS 

Direction of Condensate Flow in Pipe Line 

With the Steam In One-Pipe and Two-Pipe Systems 

fr Psi 
or 

14 oz. 
Drop 

B 

1/24 psi 
or 

&oz . 
Drop 

C 

•ft psi 
or 

1 oz. 
Drop 

D 

H p s l 
or 

2 oz. 
Drop 

E 

X psi 
or 

4 oz. 
Drop 

F 

HPS« 
or 

8 oz. 
Drop 

G 

Against the 
Steam Two-

Pipe Only 

Verti­
cal 

H» 

Hori­
zontal 

!• 

SPECIAL CAPACITIES FOR 
ONE-PIPE SYSTEMS ONLY 

Sup­
ply 

Risers 
Upfeed 

J" 

Radia­
tor 

Valves 
and 

Verti­
cal 

Con­
nections 

K 

Radi­
ator 
and 

Riser 
Run­
outs 

L« 

y* 
i 
\\L 
Wt 
2 
2H 
3 
VA 
4 
5 
6 
8 

10 
12 
16 

10 
22 
34 
68 

112 
206 
307 
435 
806 

1,320 
2.750 
5,010 
8,040 

15,100 

12 
25 
39 
79 

130 
237 
355 
503 
923 

1,520 
3,170 
5,750 
9,290 

17,400 

CAPACITY EXPRESSED IN SQUARE FEET E 
8 

14 
31 
48 
97 

159 
291 
434 
614 

1,140 
1.S70 
3,880 
7,090 

11.400 
21,200 

20 
43 
67 

137 
225 
411 
614 
869 

1,610 
2,640 
5,490 

10,000 
16,100 
30,300 

28 
61 
95 

193 
318 
581 
869 

1,230 
2,270 
3,730 
7,770 

14,200 
22,700 
42.400 

All Horizontal Mains and Down-Feed Risers 

40 
87 

135 
273 
449 
822 

1,230 
1,740 
3,210 
5.250. 

11,000 
20,000 
32.200 
60,500 

8 
14 
31 
48 
97 

159 
282 
387 
511 

1,050 
1,800 
3,750 
7.000 

11.500 
22,000 

Upfeed 
Risers 

D R 

9 
19 
27 
49 
99 

175 
2S8 
425 
788 

1,400 
3,000 
5,700 
9,500 

19,000 

Mains & 
Un-

dripped 
Run­
outs 

6 
11 
20 
30 
72 

116 
200 
286 
380 
— 
— 
— 
— 
— 
— 

Upfeed 
Risers 

. 
7 

16 
23 
42 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

Radi­
ator 

Connec­
tions 

7 
7 

16 
23 
42 
65 

119 
186 
278 
545 
— 
— 
— 
— 
— 

Run­
outs 
not 

Dripped 
Note: Steam at an average pressure of 1 psig is used aa a basis for calculating capacities. All drops shown are io pai per 100 ft. of equivalent run—based on pipe 
properly reamed. 

• Do not use Column E for drops of 1/24 or 1/32 psi; pubstitute Column C or Column B aa required. 
bDo not u_»e Column J for drop 1/32 psi except on sizes 3 in. end over; below 3 in. substitute Column B. 
•Pitch of horizontal runouts to risers and radiators should be not less than M in. per ft. 
Where this pitch cannot be obtained, runouts over 8 ft. in length ahould be oua pipe sise larger than called tor in Table 5. 

> 
n> 
3 

to 
00 
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TABLE NO. 5—RETURN PIPE CAPACITIES FOR LOW PRESSURE SYSTEMS 
Capacity Expressed in Square Feet of Equivalent Direct Radiation 
(Reference to this table will be by column letter M through EE) 

This table is based on pipe size data developed through the research 
investigation of the American Society of Heating and Ventilating Engineers. 

to 

CAPACITY OF RETURN MAINS AND RISERS 

ripe 
Size 

Inches 

M 

H 
1 

! « 
2 
2H 
3 
3H 
4 
6 
e 

M A I N S 

A Pal or X oz. 
Drop per 100 ft. 

Wet 

N 

500 
850 
1050 
2800 
4700 
7500 
11000 
15500 

— — 

Dry 

O 

248 
520 
822 
1880 
3040 
6840 
7880 
11700 

— ~* 

Vnc. 

P 

. 
— 
—. 
— 
— 
— 
— 
—. 
— 
— — 

1/24 
Dro 

Wet 

0 

580 
970 
1570 
3240 
6300 
8500 
13200 
18300 

— *~ 

Pel or H oz. 
p per 100 ft. 

Dry 

R 

285 
395 
943 
2140 
3470 
6250 
8800 
13400 

— — 

Vac. 

S 

570 
976 
1550 
3260 
6460 
8710 
13000 
18000 
31500 
50450 

)i Pal or 1 oz. 
Drop per 100 ft. 

Wet 

T 

700 
1200 
1500 
4000 
6700 
10700 
16000 
22000 

— ~* 

Dry 

U 

320 
870 
1060 
2300 
3800 
7000 
10000 
15000 

— •" 

Vac. 

V 

400 
700 
1200 
1900 
4000 
6700 
10700 
16000 
22000 
38700 
62000 

H Pal or 2 ox. 
Drop per 100 ft. 

Wet 

W 

1000 
1700 
2700 
5600 
9400 
15000 
22000 
31000 

— — 

Dry 

X 

412 
868 
1360 
2960 
4900 
9000 
12900 
19300 

— — 

Vac. 

Y 

568 
994 
1700 
2700 
5680 
9510 
15200 
22700 
31200 
54900 
88000 

X Pal or 4 oz. 
Drop per 100 ft. 

Wet 

Z 

1400 
2400 
3600 
8000 
13400 
21400 
32000 
44000 

— ~~" 

Dry 

AA 

460 
962 
1510 
3300 
6450 

10000 
14300 
21500 

— 
~• 

Vac. 

BB 

800 
1400 
2400 
3800 
8000 
13400 
21400 
32000 
44000 
77400 
124000 

H Pal or 8 oz. 
Drop per 100 ft. 

Wet 

CC 

— 
— 
— 
— 
— 
— 
— 
— 
— — 

Dry 

DD 

— 
— 
— 
— 
— 
— 
— 
— 
— "~ 

Vac. 

EE 

1130 
1980 
3390 
6370 
11300 
18900 
30200 
45200 
62190 
10!)000 
175000 

RISERS 

H 
l 

i« 
2 
lYi 
3 
3)4 
4 
5 

_ 

— 
— 
— 
— 
— 
__ 

190 
450 
990 
1500 
3000 

— 
— 
_ 
— ~~" 

— 
— 
— 
— 
— 
. 
. 
—' 

— 
— 
— 
_ 
— 
_ 
— 
— 
— 

190 
450 
990 
1500 
3000 

— 
— 
— 
—— 
—" 

570 
976 
1550 
3260 
5450 
8710 
13000 
17900 
31500 
50500 

_ 
— 
— 
— 
— 
— 
— 
— 
— 

190 
450 
990 
1500 
3000 

— 
— 
— 
— 
— 

700 
1200 
1900 
4700 
6700 
10700 
16000 
22000 
38700 
62000 

— 
— 
— 
— 
— 
—-
— 
— 
— 

190 
450 
990 
1600 
3000 

— 
— 
— 
—. 
~• 

994 
1700 
2700 
6680 
9510 
15200 
22700 
31200 
54900 
88000 

_ 
^ 
— 
— 
— 
— 
— 
— ™ * 

190 
450 
990 
1600 
3000 

— 
— 
— 
— 
— 

1400 
2400 
3800 
8000 
13400 
21400 
32000 
44000 
77400 
124000 

_ 

— 

— 

""" 

— 

— 
— 
— 

~* 

1980 
3390 
5370 
11300 
18900 
30200 
45200 
62200 
109000 
176000 

> 
13 
X) 
re 
3 
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TABLE NO. 6—RETURN PIPE CAPACITIES FOR LOW PRESSURE SYSTEMS 
CAPACITY EXPRESSED IN POUNDS PER HOUR 

(Reference to this table will be made by column letter M through EE) 

This table is based on pipe size data developed through the research investigagion 
of the American Society of Heating and Ventilating Engineers. 

> 
13 
T3 
n 
3 

CAPACITY OF RETURN MAINS AND RISERS 

Pip* 
Size 

Inches 

M 

H 
1 

i« 
2 
2H 
3 
3H 
4 
5 
6 

MAINS 

A Pal or M oz. 
Drop per 100 ft. 

Wet 

N 

125 
213 
338 
700 

1180 
1880 
2750 
3880 
— —~ 

Dry 

O 

82 
130 
206 
470 
760 

1460 
1970 
2930 
— ~~~ 

Vac. 

P 

— 
— 
— 
— 
— 
— 
— 
— 
— ~~ 

1/24 Pal or } i oz. 
Drop per 100 ft. 

Wet 

O 

145 
248 
393 
810 

1580 
2130 
3300 
4580 
— 
• ~ 

Dry 

R 

— 
71 

149 
236 
535 
868 

1560 
2200 
3350 
— ~~~ 

Vac. 

S 

42 
143 
244 
388 
815 

1360 
2180 
3250 
4500 
7880 

12600 

X Psl or 1 oz. 
Drop per 100 ft. 

Wet 

T 

175 
300 
475 

1000 
1680 
2680 
4000 
6500 
— — 

Dry 

U 

80 
168 
265 
575 
950 

1750 
2500 
3750 
— — 

Vac. 

V 

100 
175 
300 
475 

1000 
16S0 
2680 
4000 
5500 
9680 

15500 

H Pal or 2 oz. 
Drop per 100 ft. 

Wet 

W 

250 
425 
675 

1400 
2350 
3750 
6500 
7750 
— ~"~ 

Dry 

X 

103 
217 
340 
740 

1230 
2250 
3230 
4830 
— ~~ 

Vac. 

Y 

142 
249 
426 
674 

1420 
2380 
3800 
6680 
7810 

13700 
22000 

H Pal or 4 oz. 
Drop per 100 ft. 

Wet 

Z 

350 
600 
950 

2000 
3350 
6350 
8000 

11000 
—. 
" ~ • 

Dry 

AA 

115 
241 
378 
825 

1360 
2500 
3580 
6380 
—. — 

Vac. 

BB 

200 
350 
600 
950 

2000 
3350 
5350 
8000 

11000 
19400 
31000 

H Pal or 8 oz. 
Drop per 100 ft. 

Wet 

CC 

— 
— 
— 
— 
—. 
— 
— 
— 
— — 

Dry 

DD 

— 
— 
— 
— 
— 
— 
— 
— 
— — 

Vac. 

EE 

283 
494 
848 

1340 
2830 
4730 
7560 

11300 
15500 
27300 
43S00 

RISERS 

H 
l 

.« 
2 
2H 
3 
3H 
4 
5 

_ 
— 
__ 
— 
_ 
— 
— 
— 
"~ 

48 
113 
248 
375 
760 
— 
— 
— 
— ~— 

_ 
— 
— 
— 
— 
.— 
— 
— 
— 
_ 

_ 
— 
— 
— 
« 
— 
— 
— 
« -~ 

48 
113 
248 
375 
750 
— 
— 
— 
_. 
— 

143 
244 
388 
815 

1360 
2180 
3250 
4480 
7880 

12600 

~— 
— 
— 
— 
— 
~— 
—-
—. 
— 

48 
113 
248 
375 
750 
— 
— 
— 
—-
— 

175 
300 
475 

1000 
1680 
2680 
4000 
6500 
9680 

16500 

_ 

— 
_ 
— 
— 
— 
__ 
" ™ 

48 
113 
248 
375 
760 
—• 
— 
—. 
-~ 
— 

249 
426 
674 

1420 
2380 
3800 
5080 
7810 

13700 
22000 

— 
— 
— 
— 
— 
— 
-~ 
— 
~~ 

48 
113 
248 
375 
750 
— 
— 
— 
_ 
~~ 

350 
600 
950 

2000 
3350 
6350 
8000 

11000 
19400 
31000 

_ 

— 
—. 
— 
— 
— 
"~ 

_ 
— 
—-
— 
— 
— 
— 
_ 
— 
-** 

494 
848 

1340 
2830 
4730 
7560 

11300 
15500 
27300 
43800 

o 
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Sizing Piping for One-Pipe Vapor Systems 
(1) Piping for one-pipe vapor systems is sized so as to permit only a few 

ounces pressure drop in the system. 

(2) The method follows that outlined in sizing for one-pipe gravity air 
vent systems. 

Sizing Piping for Two-Pipe Gravity Air Vent Systems. Piping for two-pipe 
low pressure systems is sized in the same manner as for two-pipe vapor 
systems, except that the pressure drop throughout the system can be based 
on Vi psi to 1 psi drop. 

Sizing Piping for Two-Pipe Vapor Systems 
(1) Small vapor systems when the equivalent length of run does not ex­

ceed 200 feet, shall be sized by means of Tables 4, 5, and 6. 
(a) Main and any run-outs to risers that may be dripped shall be sized 

for about Hu psi drop per 100 feet, use Column D. 
(b) For riser run-outs not dripped and radiator run-outs use Column I. 
(c) For up-feed steam risers, use Column H. 
(d) For returns, use Column U, the upper portion for mains and the 

lower portion for risers. 

(2) A down-feed system shall be sized as follows: 
(a) For the main vertical riser, use Column H. 
(b) For down-feed risers, use Column D, using Me psi drop. 

(3) For vapor systems over 200 feet of equivalent length, the drop shall 
not exceed Vfc to V* psi. 

(4) For vapor systems with a 400 foot equivalent run, the drop shall not 
be over Vfc psi per 100 feet and shall be sized by means of Tables 4, 5, and 6. 

(a) For steam mains, use Column B. 
(b) For radiator and undripped riser run-outs, use Column L 
(c) For the risers, use Column B. 
(d) On a down-feed system, Column B shall be used for both the main 

riser and the smaller riser feeding the radiators in order not to increase the 
drop over lfc» psi. 

(e) The return risers from the lower portion of Column O and the dry 
return main from the upper portion of the same column, any wet returns 
from Column N. The same pressure drop is applied on both the supply 
and return sides of the system. 

(5) Pitch of mains shall not be less than V4 inch in 10 feet 

(6) Pitch of horizontal run-outs to risers and radiators shall not be less 
than Vi inch per foot. Where this pitch cannot be obtained, run-outs over 
8 feet in length shall be one size larger than called for in the table. 

(7) No supply main less than 2 inches in diameter shall be used. 

(8) Supply mains, supply risers, or run-outs to supply risers shall be 
dripped separately into a wet-return or may be connected into the dry-
return through a thermostatic drip trap. 
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Sizing Piping for Two-Pipe Vacuum Systems 
(1) Vacuum, atmospheric, sub-atmospheric, and orifice systems are usually 

employed in large installations and have total drops varying from V4 to Vi 
psi. 

(2) Systems in which the maximum equivalent length does not exceed 200 
feet, usually are designed for the lA psi pressure drop. 

(3) Systems in which the maximum equivalent length exceeds 200 feet, 
usually are designed for higher drop (Vi psi), owing to the relatively greater 
swing in pipe sizes. 

(4) For example, a system with 1200 feet longest equivalent length of 
run would be designed for a pressure drop per 100 feet of Vi psi divided 
by 12, or Vu psi. The piping would then be sized by means of Tables 4, 5, 
and 6. 

(a) For the steam main, use Column C. 
(b) For the risers, use Column C (Column H could be used as far as 

critical velocity is concerned, but the drop would exceed the limit of VIA 
psi.) 

(c) Riser run-outs, if dripped, use Column C. 
(d) Riser run-outs, undripped, use Column I. 
(e) Pipe sizes for other parts would be obtained as follows: 

1) Radiator run-outs, Column I. 
2) Return risers from lower part of Column B. 
3) Return run-outs to radiators — one-pipe size larger than the radi­

ator trap connection. 

(5) Pitch of mains shall not be less than V* inch in 10 feet 

(6) Pitch of horizontal run-outs to risers and radiators shall not be less 
than V4 inch per foot. Where this pitch cannot be obtained, run-outs over 
8 feet in length should be one size larger than called for in the table. 

(7) When necessary, the supply mains, supply riser or run-out to a supply 
riser shall be dripped separately through a trap into the vacuum return. A 
connection shall not be made between the steam and return sides of a 
vacuum system without interposing a trap to prevent the steam from entering 
the return line. 

(8) Lifts should be avoided, if possible; but when they cannot be elimi­
nated, they shall be made in the manner described in the ASHRAE Guide 
and Data Book —Applications — Chapter 92. 

(9) No lifts can be used in orifice and atmospheric systems. 
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APPENDIX II I 
(Relating to Section SBC 7638 of the Code) 

Hot Water — Closed System 
Water to be Circulated (G.P.M.). The gallons per minute to be circulated 

for any given system shall be calculated from the following formula: 

G.P.M.=Total Heat Loss, Btu per hour 
20x60x8 

Where 
20=20 degree temperature drop 
60=minutes per hour 
S=pounds per gallons, water at 215° F. 

Equivalent Length of Pipe 
(1) The length of pipe in the longest circuit shall be measured and the 

number of fittings determined. 

(2) The total equivalent length of these fittings in terms of the average 
pipe size shall be calculated and added to the actual length to give the 
total equivalent length. 

(3) Table 1 gives the elbow equivalents for different types of fittings. 

Table 2 gives the equivalent length of pipe for 90 degree elbows for vari­
ous flow rates. 

(4) Loss of Head 

(a) The loss of head in one elbow can be expressed in terms of the 

Vs 
velocity head by the formula: 

h = -
2g 

Where 
h= the loss of head in feet 
v=the velocity of approach in feet per second 
2g=2x32.2=64.4 feet per second 

TABLE No. 1—IRON AND COPPER ELBOW EQUIVALENTS 

FITTING 

Elbow, 90deg 
Elbow, 45 deg 
Elbow, 90 deg. long turn 
Elbow, welded, 90 deg... 
Reduced Coupling 
Open return bend 
Angle radiator valve 
Radiator or convector.. 
Boiler or Heater 
Open gate valve 
Open globe valve 

Copper Tubing 

1.0 
0.7 
0.5 
0.5 
0.4 
1.0 
3.0 
4.0 
4.0 
0.7 

17.0 
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(b) The loss of head in tees when water is diverted at right angles 
through a branch of the tee varies with the per cent diverted. 

(c) When the water diverted is less than 60% of that approaching the 
tee, the loss of head, in elbow equivalents, may be expressed as follows: 

h»= Y Formula (2) 

Where 
he=the loss of head in elbow equivalents 
V,=the velocity of approach 
V,=the velocity of water diverted at right angles. 

(d) Values in elbow equivalents for the most common percentages of 
water diverted in a lxlxl inch tee are as follows: 

25% = 16.0 33%= 9.0 50%= 4.0 100%= 1.8 
(e) For other percentages the approximate values may be secured by 

interpolation. When the water is diverted from the tee into a smaller size 
branch as in a lxlx% inch tee, approximate values may be secured by 
means of Formula (2). 

(0 In small systems the equivalent length can be estimated by adding 
a percentage to the measured total length of the circuit, usually 50%. 

Size of Pipe to be Installed 
(1) Having determined the equivalent length of pipe in the longest circuit 

and the total gallons per minute for the entire system, the sizes of pipes to 
be installed throughout the various parts of the systems shall be determined 
from Table 3. 

(2) The following example will illustrate the method of using said Table: 
Taking as an example a system of 235,000 Btu total radiation and a calcu­
lated equivalent length of 285 feet, the procedure would be as follows: 

235,000 „, , „ 
20x60x8 = 2 4 5 g a U o n s p e r n u n u t e 

Reading down the left-hand column of Table 3, 25 gallons per minute is 
found to be the closest figure. Reading across to the right, 283 feet appear 
to be the equivalent length most nearly that of the one under consideration. 
Reading down from this figure to the column of friction resistance, it is 
found that the resistance in milinches per foot is 360. Using this figure, all 
of the various pipe sizes can be selected for their actual capacity in the 
lower part of the table. The final calculation for total resistance in feet of 
head is made by multiplying milinch resistance by the equivalent length of 
the longest circuit and converting to feet. In this instance — 

283x360 
12x1000 - 8'5 f e e t 

12=inches per foot 
1000=milinches per inch 
(3) Consequently, the pump in this instance should be one capable of 

circulating 25 G.P.M. against an 8.5 foot head. It is particularly important 
that the pump installed shall have an actual capacity equal to that required. 
Otherwise, regardless of boiler capacity, pipe sizes and radiation amounts 
the system will not deliver the required heat 
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SBC 7701 438 

SBC 7701 VENTILATION. Definitions. The following terms shall 
mean: 

AIR CONDITIONING. The process of treating air so as to control simul­
taneously its temperature, humidity, cleanliness and distribution to meet the 
requirements of the conditioned space. The classifications of air conditioning 
are included in this chapter as follows: 

Winter air conditioning which shall include the proper distribution of 
the cleaned, humidified, and heated air to and within the spaces to be con­
ditioned. 

Summer air conditioning which shall include the proper distribution of 
the cleaned, dehumidified, and cooled air to and within the spaces to be 
conditioned. 

VENTILATION. The process of supplying and/or removing air by nat­
ural or mechanical means to or from any space in a manner which will 
protect the health, safety and comfort of the occupants of that space. Such 
air may or may not have been conditioned. 

SBC 7702 General Requirements 
(1) For the purpose of this code, the minimum quantity and quality of 

outside and recirculated air for ventilation and air conditioning purposes 
shall be in compliance with the requirements of this chapter. 

(2) The ventilation requirements, as herein stated, shall apply to every 
room hereafter designed, erected, altered, or converted for the purposes enu­
merated. 

(3) Heating Systems Required. Heating systems complying with the re­
quirements of this code shall be provided, maintained, and operated for all 
occupied areas within the scope of this code. See Chapter 73, "Load Calcu­
lations — Heating — Cooling and Ventilating", and Chapters 75, 76 and 83. 

(4) Cooling Systems. Cooling systems complying with the requirements of 
this code may be provided, maintained, and operated for occupied areas 
within the scope of this code. See Chapters 73 and 78. 

(5) Ventilating Systems Required. Ventilating systems complying with the 
requirements of this code shall be provided, maintained, and operated to 
accomplish required ventilation for all occupied areas within the scope of 
this code. 

(6) Exhaust Systems. Exhaust systems shall discharge the air in such a 
manner whereby the discharge from the system will be prevented from con­
taminating the breathing zone inside the building or re-entering any occupied 
area. 

(7) Air Supply. 
(a) Where ventilation is secured by exhaust methods, a supply of out­

side air shall be provided to replace the air exhausted from the area, if the 
volume of air exhausted exceeds one air change per hour. It is desirable that 
the air supply should be tempered. 

(b) The heat generated by kitchen appliances or other internal heat 
sources may be conserved by mixing room air with a quantity of outside air 
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439 SBC 7703 

provided that dampers and temperature controls are designed into the system 
to maintain a minimum supply temperature of not less than 55 degrees F. 

(8) Contamination of Adjacent Area. All equipment and service rooms, 
which house sources of odors, fumes, noxious gases, excessive smoke, steam, 
dust, spray, or other contamination detrimental to health, safety, or comfort 
shall be ventilated in a manner which prevents spreading of any such con­
tamination to other parts of the building. 

(9) Final Test Required. The performance of every heating, ventilating, 
and air conditioning air distribution system shall be tested and balanced in 
place. Whenever plans, specifications, and other data are required, a written 
record of the final results of such testing and balancing shall be made and 
a copy thereof filed with the administrative authority. 

SBC 7703 Drawings, Specifications, and Data 
(1) Approval of Drawings and Specifications. Complete drawings, speci­

fications, and data sheets in duplicate for heating, ventilating, and air con­
ditioning of all classes of buildings and occupancies within the scope of this 
code shall be submitted in order to evaluate compliance with this code. Ap­
proval shall be obtained before the effected work is begun. 

(2) Approval of Changes on Drawings. Where it is necessary to change 
the approved drawings or specifications covered by this code, revised draw­
ings in duplicate shall be submitted in order to evaluate compliance with this 
code before the effected work is begun. 

(3) Information Required on Drawings and in Specifications. All infor­
mation shown on the drawings shall be permanent, clear, legible, and com­
plete, and shall include all details and data necessary for review of the pro­
posed installation, such as: 

(a) Name of the owner of the building. 
(b) Proper address of the building. 
(c) Architect, engineer, or designer's name shall appear on the title 

sheet 
(d) A floor plan for each floor where equipment is installed shall be 

furnished as part of the set of drawings. 
(e) A room schedule, indicating the intended use of all rooms. 
(0 Elevation and sectional plans to illustrate and clarify equipment 

arrangements. 
(g) Location, size, and type of all principal units of equipment 
(h) Size and continuity of all ducts and vents. 
(i) Description and location of chimney or chimneys. 
(j) Specifications shall be properly identified with and completely sup­

plement the drawings. 

(4) Data Required. AH drawings submitted for review shall be accompa­
nied by data indicating sufficient information to determine if the capacity 
of the equipment and the performance of ihe system will meet the minimum 
requirements of this code. The following data shall be submitted: 

(a) Heat loss calculated in BTU per hour. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



SBC 7703 440 

(b) Cooling load calculated in BTU per hour. 
(c) Ventilation requirements and calculations. 
(d) Summation of total heating, ventilating, and cooling requirements. 

SBC 7704 Design Requirements 
(1) Installation of Equipment. All heating, ventilating, air conditioning 

and refrigeration installations shall be designed and installed to provide the 
service and results required by this code. 

(2) Air Cleaning Apparatus. Where air cleaning apparatus is installed, it 
shall be accesible for maintenance. 

(3) Maximum Inlet Temperature. The room inlet temperature of air leav­
ing the register or grills used for heating and ventilating purposes shall be 
designed on the basis not to exceed 140 degrees F. 

(4) Air Quantity. The quantity of air used to ventilate a given space dur­
ing periods of occupancy shall be sufficient to maintain the standards of 
air temperature, air quality, air motion, and air distribution as required by 
this code. 

(5) Controls. Where ventilation is required by this code, controls shall be 
provided so that the minimum air circulation, supply, and exhaust shall be 
maintained during periods of occupancy. 

SBC 7705 Occupancy Classification. The various occupancies to which 
the provisions of this code apply are classified as follows: 

Class 1. Those which require ventilation on an occupancy basis. 

Class 2. Those which require supply or exhaust ventilation on an occu­
pancy basis unless otherwise exempted. 

Class 3. Those which require exhaust 

Class 4. Those which require ventilation on the basis of floor area. 

NOTE: The following (Table 1) indicates the individual classifications of 
occupancies within the scope of this code together with the method to be 
used in establishing the number of persons for which ventilation is to be 
provided. 
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TABLE NO. I 
MINIMUM STANDARD OCCUPANCY CLASSIFICATION 

USE OR OCCUPANCY 

Arenas and Field Houses 

Armories (drill halls) 
Assembly halls 

Banquet halls 

Bath and shower rooms 
Barber shops 

Beauty parlors 

Billiard rooms 

Bowling alleys 

Brokerage boardrooms 

Cafeterias 

(Churches and other places of 
worship 

Sunday School rooms) 

Club rooms 

Dance halls 

Dining rooms 

Dry cleaners 

Embalming rooms, autopsy 
rooms, and morgues 

First aid rest rooms 

CLASSI­
FICATION 

(1) 

(1) 
(l)or(2) 

d)or (2) 

(3) 
(2) 

(2) 

(Dor (2) 

d)or(2) 

(Dor (2) 

(l)or(2) 

(2) 

(2) 

d)or (2) 

(Dor (2) 

(l)or(2) 

(3) 

(4) 

d)or(2) 

BASIS OF CAPACITY 

4 sq. ft. per person. Use seated 
area only. 
30 sq. ft. per person. 
7 sq. ft per person—See SBC 
7717. 

15 sq. ft per person—See SBC 
7717. 
See SBC 7713. 
20 sq. ft. per person—See SBC 
7717. 
20 sq. ft. per person—See SBC 
7717. 
15 sq. ft per person—See SBC 
7717. 
Seating capacity plus 6 persons 
per alley. Terminate occupied 
area at foul line. See SBC 
7717. 
7 sq. ft per person—See SBC 
7717. 

15 sq. ft per person—See SBC 
7717. 
Dining room: 15 sq. ft. per 
person. See SBC 7708. 
15 sq. ft. per person—See SBC 
7708. 
IVi CFM per person. 

15 sq. ft per person—See SBC 
7717. 
15 sq. ft per person—See SBC 
7717. 
4 CFM per sq. ft 

3 CFM per sq. ft. (exhaust) 

15 sq. ft. per person—See SBC 
7717. 

Funeral homes 

Garages and service stations 
Genera] offices 

(2) See SBC 7718. 

(4) See SBC 7718. 
(l)or(2) See SBC 7716. 
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TABLE NO. I — (Continued) 

USE OR OCCUPANCY 
CLASSI­

FICATION BASIS OF CAPACITY 

(Gymnasiums and combined 
gymnasiums and assembly 
balls) 

Hospitals 

Nursing Homes 

Janitor closets 

Kitchens 

Laboratories 
Laundries 

Lecture halls 

Library reading rooms 
Locker rooms 
Lodge halls 

Mental hospitals 

Motion picture booth 

Penal institutions 

Playroom unfinished area 

Restaurants 

Retail establishments 

School all-purpose, dining and 
recreation rooms 

School auditorium 
School classroom 
School kindergarten rooms 
School lecture rooms 

School project rooms 
School study rooms 

(1) 6 sq. ft. per person for seated 
space; 15 sq. ft. per person for 
space not seated. 

(l)or(2) See SBC 7720. 

(1) or (2) See SBC 7720. 

(3) See SBC 7713 and SBC 7720. 

(3) See SBC 7714. 

(1) or (3) 25 sq. ft. per person. 
(3) 15 CFM per person or 1VS air 

changes per hour, whichever is 
greater. 

(1) 7 sq. ft. per person Use seated 
areas only. 

(1) 20 sq. ft. per person. 
(3) or (4) See SBC 7712. 
(1) or (2) 6 sq. ft. per person for seated 

areas; 15 sq. ft. per person for 
space not seated. See SBC 
7717. 

(l)or(2) See SBC 7719. 
(1) or (3) See SBC 7709. 

(l)or(2) See SBC 7719. 
(3) 23 sq. ft. per person. 

(1) or (2) 15 sq. ft. per person—See SBC 
7717. 

(l)or(2) Basement: 40 sq. ft. per per­
son. Other floor: 60 sq. ft per 
person. See SBC 7717. 

(1) 15 sq. ft. per person. 

(1) 
(1) 
(1) 
(1) 

(1) 
(1) 

7 sq. ft. per person. 
23 sq. ft. per person. 
23 sq. ft. per person. 
7 sq. ft. per person. Use seated 
area only. 
23 sq. ft. per person. 
16 sq. ft. per person. 
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TABLE NO. I — (Continued) 

USE OR OCCUPANCY 

Security vault (occupied) 
Skating rinks 

Swimming pools 

Taverns 

Theaters 
Theater lobbies 
Theater lounge rooms 
Toilet rooms 

Vocational instruction and 
research 

Wardrobes, locker, and cloak 
rooms 

CLASSI­
FICATION 

(4) 
(Dor (2) 

(3) 

d)or(2) 

(1) 
(1) 
(1) 
(3) 
(Dor (3) 

(3) 

BASIS OF CAPACITY 

2 CFM per sq. ft. 
IS sq. ft. per person. See SBC 
7717. 
See SBC 7713. 

20 sq. ft. per person—See SBC 
7717. 
7 sq. ft per person. 
15 sq. ft. per person. 
IS sq. ft. per person. 
See SBC 7713. 

40 sq. ft per person. 

See SBC 7712. 

NOTE: Air which has been exhausted and reconditioned by air condition­
ing equipment which simultaneously controls the temperature, humidity, and 
cleanliness of the air may be recirculated as equivalent fresh air, except 
where drawn from a toilet room, kitchen, operating room, mortuary, or 
room or space where hazardous dust, fumes or gases, or objectionable odors 
are present The air recirculated must be supplemented by at least 10% fresh 
air. 

SBC 7706 Ceneral Requirements for Occupancies Under (1) and (2) 
Classifications 

(1) Scope. The requirements of SBC 7706 shall apply to all occupancies 
listed under (1) and (2) in Table I, unless otherwise exempted by this code. 

(2) Air Movements. The total air circulated (recirculated plus outside air) 
for all occupancies in this classification shall not be less than 6 air changes 
per hour unless otherwise provided by this code. 

(a) The air delivery capacity of all equipment supplying air for heating, 
ventilating, and air conditioning purposes shall be based on standard air 
rating (70 degrees db and 29.92 inches). 

(b) For installations, where cooling is provided and the heat gain re­
quirements for the space have been satisfied, an air movement of less than 6 
air changes per hour may be permitted. 

(3) Outside Air Supply. The outside air supply during occupancy shall not 
be less than IVx cubic feet per minute per occupant and an equal amount 
shall be exhausted unless otherwise exempted by this code. See SBC 7705 
for method used in determination of capacity. 

(4) Air Distribution. All air outlets and returns shall be so located, ar­
ranged, or equipped to provide distribution of air without objectionable air 
motion. 
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(5) Recirculation. No air contaminated by other than human occupancy 
shall be used for recirculation, except within the same occupancy classifica­
tion. 

(6) Automatic Controls. Automatic controls shall be provided to main­
tain temperature and ventilation to satisfy the following condiuons during 
periods of occupancy. 

(a) Provide a continuous air movement of not less than the minimum 
required by this code. 

(b) Provide a supply of tempered outside air as determined by the num­
ber of occupants of not less than 7 x/i cubic feet of air per minute per person. 

(c) Maintain design temperature. 

(7) Air Cleaning Devices. Approved air cleaning devices shall be installed 
in a manner to filter the outside air and recirculated air used with mechanical 
heating and ventilating systems except as follows: 

(a) Filters are not required for use with unit heaters designed for heat­
ing and recirculation. 

(b) Where jet systems or blend air systems are approved, air filters are 
not required in the ducts that are installed for the recirculation of air within 
the same occupied space. 

NOTE: Filters carrying the Fire Underwriters' approved label will be rec­
ognized as approved. 

SBC 7707 General Requirements: Places of Assembly 
(1) Scope. This classification shall include all occupancies such as arenas, 

armories, assembly halls, banquet halls, billiard rooms, bowling alleys, cafe­
terias, club rooms, dance halls, dining rooms, restaurants, school audito­
riums, skating rinks, and theaters. 

NOTE: The above occupancies which accommodate less than 100 persons 
shall conform to the requirements of SBC 7717. 

(2) Air Movement, Supply, and Distribution. The air movement, supply, 
and distribution for all occupancies under this classification shall conform to 
the requirements of SBC 7706. 

(a) For theaters, assembly halls, gymnasiums, and similar occupancies 
having a ceiling height of 15 feet or more, the total air supply shall be 
based on at least 6 air changes per hour. 

(b) For theaters, assembly halls, gymnasiums, and similar occupancies 
having a ceiling height of less than 15 feet, the total air supply shall be 
based on at least 7'/i air changes per hour. 

(3) Stages. The stage in any theater or assembly hall for which a fire cur­
tain is required, shall be supplied with sufficient air or other means to 
equalize the pressure to avoid deflecting the curtain. 

(4) Alternate Service and Capacity. Heating and ventilating systems in­
stalled in so-called community buildings and lodge halls may be arranged 
for selective delivery of the entire supply to either the first floor or to the 
basement floor area provided these areas are not used simultaneously. 
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SBC 7708 General Requirements: Churches, Etc 
(1) Scope. This classification shall include auditoriums, social assembly 

rooms, Sunday School rooms, and similar areas which are part of churches 
or houses of worship. It shall also include chapels used in connection with 
funeral homes, as well as those in parochial schools, convents, and similar 
occupancies. 

(2) Air Movement, Supply, and Distribution. The air movement, supply, 
and distribution for all occupancies under this classification shall conform 
to the requirements of SBC 7706 except that no ventilation will be required 
where the total openable area of the outside doors and windows is greater 
than 3% of the floor area served, or that in funeral homes the openable 
area of the outside doors and windows shall be greater than 5% of the 
floor area served. 

(3) Alternate Service. Heating and ventilating systems installed in occu­
pied areas of this class may be arranged for selective delivery of the re­
quired supply to either the auditorium floor area or to the basement floor 
area provided these areas are not used simultaneously. 

SBC 7709 General Requirements: Motion Picture Booths 
(1) Inlet. Fresh-air inlets shall be provided from the exterior of the build­

ing and shall have an area not less than one square foot protected with 
wire screen and installed within two inches of the projection room floor. 
Fresh-air inlets other than those directly to the outside shall be protected by 
approved fire shutters. 

(2) Exhaust. 
(a) Ventilation shall be provided by one or more mechanical exhaust 

systems which shall draw air from each arc lamp housing and from one or 
more points near the ceiling. Systems shall exhaust to the outdoors either 
directly or through an incombustible flue used for no other purpose. The 
ventilation rate shall be not less than 15 cfm nor more than 50 cfm for 
each arc lamp plus 200 cfm for the room itself. 

Systems shall be controlled from within the enclosure and have pilot lights 
to indicate operation. The exhaust system serving the projection room may 
be extended to cover rooms associated therewith, such as re-wind rooms. 
No dampers shall be installed in such exhaust systems. 

(b) Exhaust ducts shall be of incombustible material and shall either 
be kept one inch from combustible material or covered with one-half inch of 
incombustible insulation. 

(3) Shutters. 
(a) Each port and every other opening in projection room walls, includ­

ing any fresh-air inlets, but excluding exit doors and exhaust ducts, shall bo 
provided with a shutter of not less than 10 U.S. Gauge sheet metal or its 
equivalent large enough to over lap at least one inch on all sides of such 
opening. 

Shutters shall be arranged to sl:de without binding in guides constructed 
of material equal to the shutters in strength and fire resistance. Each shutter 
shall be equipped with a 165 degree F. fusible link, which when fused by 
heat will cause closure of the shutter by gravity. There shall also be a 
fusible link over the upper magazine of each projector, which upon operat­
ing, will close all the shutters. In addition, there shall be provided a suitable 
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means for manually closing all shutters from any projector head and from a 
point within the projection room near each exit door. 

(b) Shutters may be omitted when acetate (safety) film only is used. 

SBC 7710 General Requirements: Schools 
(1) Scope. This classification shall include all class, study, recitation, lec­

ture, project rooms, kindergartens, library, reading rooms, and similar areas 
in all school, college, and library buildings used for educational purposes. 
(See Section SBC 7706 for assembly rooms.) 

(2) Air Movement and Supply. The air movement and supply for all 
occupancies under this classification shall conform to the requirements of 
SBC 7705. For corridors and halls used in conjunction with occupied areas 
of this class the air movement shall not be less than 10 cfm per lineal foot of 
corridor or hall. This air supply shall be accomplished by means of air 
inlets admitting air from direct tempered air supply. 

SBC 7711 General Requirements: Laboratories, Etc. 
(1) Scope. This classification shall include all places for vocational in­

struction and research, such as laboratories, school shops, domestic science 
rooms, and similar occupied areas. 

(2) Air Movement and Supply. The air movement and supply for all occu­
pancies under this classification shall conform to the requirements of SBC 
7705. 

(3) Equipment and Process Exhaust. An exhaust ventilating system shall 
be provided in connection with all equipment and processes which create 
any dusts, fumes, vapors, or gases which may be injurious. 

(4) Separate Exhaust Systems. Exhaust systems serving this classification 
shall be separate from, and independent of all other services and systems 
in the building. 

SBC 7712 General Requirements: Wardrobes and Locker Rooms, Etc. 
(1) Scope. This classification shall include all wardrobes, cloakrooms, 

locker rooms, and similar areas in all buildings within the scope of this code, 
except as noted herein. 

(2) Ventilation Required. Ventilation shall be provided and maintained 
for all areas of this class. Wherever practicable, such ventilation shall be 
accomplished by exhaust methods and in any case the volume of the exhaust 
shall be greater than that of the supply. 

(3) Minimum Air Movement. The air movement provided and main­
tained for areas of this class shall be not less than 2 cubic feet per minute 
per square foot of floor area. 

(4) Wardrobes and Coat Rooms in School Buildings. Where necessary in 
order to insure practical results in wardrobes or coat rooms adjacent to or 
connected with occupied areas covered by SBC 7814, the required ventila­
tion shall be accomplished by use of inlets admitting air from adjacent 
classrooms, or corridors, or similar areas in conjunction with outlets and 
ducts discharging directly to the outside of building. 

(5) Locker Rooms in Conjunction with Toilet, Bath, and Swimming 
Rooms. Occupancies in this classification are required to have a tempered 
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air supply which may be exhausted through the adjoining toilet, shower, 
or swimming rooms. 

(6) Fresh Air and Rest Rooms. Ventilation shall be provided for all areas 
of this class to conlorm to the requirements of SBC 77U6. Mechanical ven­
tilation is not required where the total sash area is greater than 10% of 
the lioor area and where the openable area is at least 5 Vo. 

SBC 7713 General Requirements: Toilets, Pools, Etc. 
(1) Scope. This classification shall include all toilets, bath and swimming 

pool rooms, janitor closets, sterilising rooms, and similar spaces. 

(2) Gravity or mechanical exhaust ventilation shall be provided for all 
such rooms or space except for rooms or spaces having not more than one 
bathroom group (water closet, bidet, lavatory, bathtub and/ or shower) if 
said room or space has a minimum window area of three square feet, half 
of which is openable. 

(3) Air Movement and Supply. 
(a) The air movement, provided and maintained in janitor closets, ster­

ilizing rooms and similar spaces shall not be less than 2 cubic leet per 
minute per square foot of floor area. 

(b) Rooms or spaces having one bathroom group as provided above 
or less and no openable outside window shall be ventilated at the rate of 
one cubic foot per minute per square foot of floor area. 

(c) Toilet rooms having more than one bathroom group as provided 
above shall be ventilated at the rate of two cubic feet per minute per square 
foot of floor area. 

(d) The air movement in swimming pool areas and public baths shall 
not be less than 6 air changes per hour and the tempered air supplied and 
exhausted shall not be less than 2 cubic feet of air per minute per square 
foot of pool surface. 

(4) Separate Exhaust Systems. Exhaust systems serving this class of occu­
pancy shall be separate from, and independent, of all other services in the 
building. 

SBC 7714 General Requirements: Commercial Kitchens 
(1) Scope. This classification shall include all areas housing cooking of 

food in all buildings within the scope of this code, except residences and 
those classified under vocational instruction. 

(2) Exhaust Ventilation. The exhaust ventilation required and maintained 
for every occupied area of this class shall not be less than 4 cubic feet per 
minute per square foot of floor area except that kitchens used occasionally 
in connection with church auditoriums, lodge halls, and schools the exhaust 
ventilation may be reduced to a minimum of 2 cubic feet per minute per 
square foot of floor area. 

(3) Hoods. The design of ranee hoods shall provide for the effective re­
moval of greasy fumes and excess heat. Acceptable hood designs, air vol­
umes, and air velocities are shown in Figures 1, 2, and 3. 

fa) Hoods over cooking or similar appliances must be constructed of 
noncombustible materials throughout, with tipht sides and tops and have at 
least 18 inch clearance from all unprotected combustible materials. 
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(b) The length and width of kitchen hoods must extend beyond the 
extreme projection of the ranges, broilers, etc., over which they are installed. 
The minimum projection or overlap shall be six inches. 

(c) Where space conditions permit, range hoods should be two feet 
high to provide a reservoir to confine momentary bursts of smoke and steam 
until the exhaust system can evacuate the hood. Range hoods must be 
located as low as possible to increase their effectiveness, and not more than 
seven feet (7') from the floor. 

(d) Exhaust connections to range hoods shall always be made at the 
top or back of hoods, and shall be spaced preferably not more than six feet 
(6) apart. Exhaust ducts shall be sized to mainiain a velocity of 2000 to 
3000 feet per minute. 

KITCHEN HOODS 

Figure 1. 

Ducts 6' on center.fc 
for large hoods. "** 
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D = 4' 

Grease Filters 
desirable 

45°-60° 

M a x i m u m > T U " M
L

i n ! m o 'n 

overhang 

Cooking Equipment 

Non-combustible 
construction 

HOOD AGAINST WALL 
P=Perimeter of hood=2W + L 
Q=80 cfm/square feet of hood area (80WL). 
Not less than 50 cfm/sq. ft. of face area (50PD). 
Duct velocity=200()-3000 fpm 
Entry Ioss=0.25 inches (filter resistance) + 0.50 duct VP. 
Crease filters—See Figure 3 

Figure 2. 

n 

< 
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Island Cooking Area 

£ Mini 
overhang 
all side: 

i m u m j t vVr— 
ng on I H*~ ^~ Drip pan 

ISLAND TYPE HOOD 
P^Perimeter of hood=2W + 2L 
0=125 cfm/square feet of hood area (125 WL). 
Not less than 50 cfm/sq. ft. of face area (50PD). 
Duct velocity—2000-3000 fpm 
Entry 1OSS=L0.25 inches (filter resistance) + 0.50 duct VP. 
Grease filters—See Figure 3 
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Ducts on 60" . 
f* center* -»j 

Cooking Equipment 

Figure 3. 

Plenum = 18" X 18" minimum 

F l Filters = Mount at 45° -
20" Minimum 

Face or ends can be 
opened for Filter 
Removal 

1' Maximum, 
Set-Back 

Removable dripp 
[ pan 

Filter Mounting Height f 
See Note 2 Below 3' Maximum 

A- A-
Closed ends 
desirable 

Non-Combustible' 
Construction 

LOW SIDE WALL HOOD 
Q=200 cfm per lineal foot of cooking surface (200L) 
Duct Velocity=2000-3000 fpm 
Entry Loss=0.25 (niters) + 0.25 duct VP 

FILTER REQUIREMENTS FOR KITCHEN HOODS 
1. Number of filters shall be based on not more than 3 cfm for each square 

inch of filter area and shall be installed between 45 degrees to 60 degrees 
to horizontal. 

2. 

3. 

Filter mounting height. 
a. No exposed cooking flame—IVt, foot minimum to lowest edge of filter. 
b. Charcoal and similar fires—4>/i foot minimum to lowest edge of filter. 
c. Other exposed fires—3Vi foot minimum to lowest edge of filter. 
An easily removable grease drip pan shall be provided and it should be 
pitched so that it will drain into the gutters of the hood. 
Filter media shall be non-inflammable. 

(4) Ducts. Ducts for carrying off greasy vapors and excess heat shall be 
of not less than No. 18 U.S. Gauge steel with grease-tight joints made by 
welding or equal processes. 

(a) All duct work shall be properly secured to ceiling or joists or sup­
ported by substantial brackets when run along the walls. 

(b) Exhaust ducts must have no connection with other house ventilating 
systems. They must not be connected to stacks, chimneys, or flues used for 
other purposes. 

(c) Exhaust piping to range hoods, commonly called grease ducts, shall 
be provided with tight fitting cleanout doors of adequate size located every 
10 feet on horizontal ducts but not located on the bottom of a duct. An ap­
proved type of filter shall be installed in all ducts or hoods over ranges, fry 
kettles, or any other cooking device where grease may accumulate. 
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(d) Ducts or vents connected to range hoods passing through or near 
combustible construction shall be installed in accordance wilh the National 
Fire Protection Association Standard for Ventilation of Restaurant Cooking 
Equipment. NFPA No. 96, Section 3, Ducts. 

(e) Manufactured chimneys may be used without additional fire-resistive 
protection provided that such chimneys have been approved for use with 
low-heat appliances and tests for a continuous temperature of not less than 
1000 degrees F. and 1400 degrees F. for infrequent periods. 

SBC 7715 Residential Ventilation 
(1) When power exhaust fans are used for range or range hood ventila­

tion in the kitchen of single, double, or multiple dwellings, the installation 
shall comply with the following requirements: 

(a) All ducts shall be galvanized iron of not less than 28 gauge. 
(b) All seams in the duct system shall be tight. Pressure sensitive tape 

or other methods approved by the administrative authority can be used. 
(c) Back draft dampers shall be provided near the outlet of the duct. 

These shall be in the closed position when the fan is not operating. 
(d) A one-half inch mesh screen shall be installed at each exhaust outlet. 
(e) Fans and duct systems shall be designed to permit cleaning and 

servicing. 
(0 Insulation Required. Whenever a duct or fan scroll lies within 6 

inches of a combustible material, it shall be insulated with Vi inch glass fiber 
insulation, two layers of 12-pound asbestos paper or the equivalent. 

(g) When a kitchen range hood faces a combustible material less than 
30 inches above the cooking surface, the hood shall be separated from the 
combustible material by V4 inch asbestos board or equivalent. 

(h) Ducts passing through unheated spaces shall be insulated with a 
minimum of one inch of glass fiber insulation or equivalent. 

(i) Ducts located in a heated space shall be insulated with one inch of 
glass fiber insulation or equivalent for a distance of three feet from the duct 
outlet. 

(2) Toilet rooms having only one fixture (water closet or urinal) and no 
openabic outside windows shall be ventilated at the rate of at least one cubic 
foot per minute per square foot of floor area. 

(a) See (h) and (i) preceding. 

SBC 7716 Offices 
(1) Scope. This classification shall include areas where clerical and ad­

ministrative work is the chief usage. 

(2) Ventilation Required. The air movement, supply, and distribution for 
this classification shall conform to the requirements of SBC 7706 unless each 
of the following requirements has been satisfied: 

(a) The total openabic area of outside doors and windows is not less 
than 3 % of the floor area served. 

(b) The available floor space for each occupant is not less than 75 
square feet per person. 
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(c) Heat or odors are not present in sufficient quantities to be injurious 
to the health, safety, or comfort of the occupants. 

SBC 7717 Retail Establishments 
(1) Scope. This classification shall include barber shops, beauty parlors, 

brokerage board rooms, taverns, bowling alleys, retail establishments where 
goods and commodities are bought and sold, and places where not more 
than 100 persons assemble for recreation, entertainment, or dining purposes. 

(2) Air Movement, Supply, and Distribution. The air movement, supply 
and distribution for all occupancies under this classification shall conform 
to the requirements of SBC 7706 unless the total openable area of outside 
doors and windows is more than 3 % of the floor area served. No window or 
outdoor opening which is below grade will be considered unless there is a 
clear space outside the windows having a width of not less than one and 
one-half times the distance below grade at the bottom of the window. 

SBC 7718 Garages and Service Stations 
(1) Scope. Ventilation shall be provided for all repair garages, service 

stations, body shops, and all live storage garages, housing 6 or more ve­
hicles driven by internal combustion engines. 

NOTE: A live storage area is any area within a building used for the 
storage of fire trucks, tractors, automobiles, trucks, and other self-propelled 
vehicles driven in and out under their own power. 

(2) Ventilation Required. Supply and exhaust ventilation shall be provided 
for all occupied areas in this classification during periods of occupancy. 

(3) Storage Areas. 
(a) Heated Live Storage Area. Areas used for the storage of 6 or more 

motor-driven vehicles and where heat is provided or required by this code, 
shall be provided with a tempered supply of outside air or uncontaminated 
recirculated air of not less than % cubic foot per minute per square foot of 
floor area. Exhaust ventilation equal to the volume of air supplied must be 
provided for. This can be accomplished by either gravity or mechanical 
means. Pickups for exhaust ventilation shall be at or near the floor level. 

(b) Unhealed Live Storage Area. Areas used for the storage of 6 or 
more motor-driven vehicles and where heat is not required by this code, 
shall be provided with exhaust ventilation based on V* cubic foot of air 
per minute per square foot of floor area unless the following requirements 
have been satisfied: 

The floor area shall be at or above grade level. 

Permanent open wall of the included area shall not be less than 30% of 
the total wall area and shall be arranged to cause air circulation throughout 
the area. Any enclosed portion used for repair or servicing vehicles powered 
by internal combustion engines shall be provided with mechanical ventilation 
as required in SBC 7718(6). 

(4) Basement and Underground Garages. Basement and underground gar­
ages shall be provided with mechanical ventilation having positive means of 
exhausting air at the rate of 34 cubic foot per minute per square foot of 
floor area. An approved means of introducing an equal amount of outdoor 
or other uncontaminated air shall be provided. Air introduced shall be tem­
pered to maintain the heating requirements of the ventilated space. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



SBC 7718 452 

(5) Residential Garages. Private residential garages of 3 car capacity or 
less (when not used lor commercial repair or commercial servicing opera­
tions) shall be exempted from the provisions of SBC 7718. 

(6) Repair Areas. 
(a) All areas in which the repairing of motor-driven vehicles is done 

shall be supplied with a volume of tempered outside air or uncontaminated 
air not less than 3A cubic foot per minute per square foot of floor area. An 
equal volume of exhaust ventilation shall be provided and maintained. 

(b) In addition to the ventilation requirements, exhaust gases from the 
internal combustion engines being tested shall be discharged to the outdoors 
through a duct or flexible hose of non-combustible material of suitable size 
attached as an extension to the exhaust pipe. Repair stalls may be located 
adjacent to an outside wall so that 10 feet or less of extension duct will 
reach the outdoors through openings not more than one foot above floor 
level. If repair stalls are not so located, each stall shall be provided with a 
suitable exhaust extension duct or flexible hose which shall be equipped with 
a device lor connecting it to the exhaust pipe of the vehicle and the exhaust 
system. Each outlet shall be provided with a shutoff valve which may be 
closed when not in use. The mechanical exhaust system shall have a capacity 
in accordance with the following table: 

TABLE n 
EXHAUST REQUIREMENTS 

TYPE 

Gasoline 
Gasoline 
Diesel 

H.P. 

200 and under 
Over 200 

CFM PER 
TAILPIPE 

100 
200 
400 

DIAMETER OF 
FLEXIBLE DUCT 

3 inches 
4 inches 
4V4 inches 

(7) No basement or sub-basement garage shall be used for the repair of 
motor-driven vehicles. 

(8) Inspection and Repair Pits. Inspection and repairs pits shall be pro­
vided with a ventilating system capable of assuring one complete air change 
every 5 minutes. Floors of such pits shall have a minimum pitch of one 
inch for each 10 feet. The exhaust air inlet opening or openings shall ter­
minate in a grille which shall be perpendicular to the floor. The bottom of 
the openings shall extend to the floor at the lowest point or points of the pit 

(9) Service Stations. Buildings of this classification shall include liquid 
fuel dispensing stations where vehicles can be driven into the building for 
washing, greasing, oil change, tire, or battery replacement or similar opera­
tions. 

(a) All service rooms or work areas shall be provided with a tempered 
supply of outside air of not less than '/i cubic foot per minute per square 
foot of floor area and with the necessary gravity or mechanical vent or vents 
exhausting the same volume of air from a point not more than 18 inches 
above the floor. 

(10) General Requirements. 
(a) Ventilation shall be provided for show rooms or offices where such 

occupancies are located adjacent to repair or live storage areas and would 
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require ventilation in accordance with SBC 7706 unless the openable area 
or outside doors and windows exceed 3% of the floor areas. This require­
ment does not apply to service stations. 

(b) There shall be no recirculation of air from any repair, live storage, 
or service area during periods of occupancy except where the total amount 
of air in circulation is in excess of the quantity required by this rule, the 
excess air may be recirculated. 

•(c) The air that is exhausted from the repair, live storage, and service 
areas in a building shall be removed at a point not more than 18 inches 
above the floor through properly distributed vent ducts located in areas of 
greatest contamination. Where the exhaust is by gravity, the vent duct or 
ducts shall extend from a point Dot more than 18 inches above the floor line 
up through the roof of the building and shall be capped with an approved 
siphon-type roof ventilator extending at least 2 feet above the high point 
of the roof or above the top of the parapet whichever is higher — unless 
otherwise approved. 

SBC 7719 Penal Institutions, Etc. 
(1) Scope. This classification shall include corridors and areas of com­

pulsory occupancy in penal institutions, mental hospitals, and other places 
of detention. 

(2) Air Movement, Supply, and Distribution. The air movement, supply, 
and distribution for all occupancies under this classification shall be accom­
plished by mechanical means and shall conform to the requirements of SBC 
7704 and SBC 7705. The air movement through corridors shall be a mini­
mum of 10 cubic feet per minute per lineal foot of corridor. 

(3) Overnight Lock-ups. Where cells are provided for not more than 6 
occupants for the purpose of overnight detention only, exhaust ventilation 
shall be provided on the basis of at least 6 air changes per hour for the 
occupied area. 

SBC 7720 Hospitals and Nnrsing Homes. AH heating, ventilating, and 
air conditioning in hospitals and nursing homes shall conform to Minnesota 
Statutes and the current Regulations of the Minnesota State Board of 
Health for the Construction, Equipment, Maintenance, Operation, and 
Licensing of Hospitals and Nursing Homes, adopted pursuant thereto. 

SBC 7721 Outside Ventilating Fresh Air Intakes 
(1) Location. 

(a) Outside air intake openings shall be located in distance of at least 
20 feet horizontally or 10 feet vertically from vents and chimney outlets. 

(b) Where vents and intakes are located on adjacent walls of outside 
corners, the horizontal distance may be reduced to 10 feet. 

(c) Outside air intake openings located in exterior walls shall be located 
at least 10 feet (measured in any direction) from any exhaust vent or 
chimney outlet. 

(2) Mounting Height. 
(a) Outside air intake openings shall be located at least 8 feet above 

the outside grade or 2 feet above roof. Exemptions of this provision must 
be approved. 
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(b) Where outside air intake openings are located in any areaway below 
grade, the top of the areaway shall be not less than 12 inches above the 
grade level. 

(3) Screens. 

All outside air intake openings shall be provided with screening not more 
than one-half inch nor less than one-fourth inch mesh. 

NOTE: See Table 4 for allowable velocities in the design of outside air 
intake openings. 

(4) Weather Protection. All outside air intake openings shall be protected 
against weather and water with a weather resistant hood or louvers. All cut-
side air intakes, except intakes for combustion air, shall be equipped with a 
damper to prevent the admission of unhealed air to the building when the 
heating unit is not in operation. 

SBC 7722 Combustion Air Intakes 
(1) Fuel Inputs Above 500,000 BTU Per Hour. 

(a) All boiler rooms and furnace rooms shall be provided with an 
opening to the outside air. The free area of such opening shall not be less 
than one square inch for each 5,000 BTU per hour of fuel consumed, ex­
cept the minimum free area of such opening shall not be less than 100 
square inches. 

(b) The use of manual operated dampers is not approved. 
(c) The use of motorized dampers is approved where the motor is inter­

connected with the burner(s) of direct-fired equipment which will open the 
damper, when burner(s) is operating. The burner and damper shall be so 
inter-connected so that the burner shall not start before the damper is open. 

(2) Fuel Inputs Less Than 500,000 BTU Per Hour. 
(a) Outside air to the appliance area for proper fuel combustion shall be 

provided by openings to the outside of the building or to spaces freely com­
municating to the outside of the building. The openings of ducts supplying 
such air shall have unobstructed areas not less than the area of the minimum 
required common flue or flues serving the heating system and other fuel 
burning appliances in the area, and shall discbarge such outside air at a 
point not more than one foot above the floor. 

(b) Air for combustion may be introduced into the- return air plenum 
of a forced air system provided that an unobstructed opening into the appli­
ance area is installed in the supply side of the system. The opening shall 
have a minimum area of 50% of the common flue area. 

(c) When a furnace is installed in a small utility room or other com­
bined space, a sufficient quantity of air must enter the space in which the 
furnace is located to supply both the air required for combustion and for 
ventilating the space to prevent it from becoming overheated. 

1. Combustion air opening shall be as outlined in part (a) above. 
2. Ventilation air shall be supplied to the confined space through 

two openings to the interior of the building and located as follows: 

Ventilation air outlet grille located in the wall or door at a height above 
the draft hood opening. The free area of the opening shall be Vi square 
inch for each 1,000 BTU per hour of input 
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Ventilation air inlet grille located In the wall or door at or below com­
bustion air inlet to burner. The free area of the opening shall be Vi square 
inch for each 1,000 BTU per hour of input. 

(d) Accessibility and Cleanliness. All outside air intakes shall be con­
structed and maintained accessible for cleaning. All openings through walls 
of buildings shall be not less than one foot above the graile level and be 
protected with screen of not more than Vi inch nor less than VA inch mesh. 

SBC 7723 Air Cleaning Apparatus. Air Washers and Filters. Contami­
nated water shall not be recirculated through sprays altecting air used for 
ventilation purposes. 

SBC 7724 Ducts for Residential Application 
(1) Duct Construction. The construction of all duct work hereafter in­

stalled in connection with any warm air heating system, mechanical venti­
lation system or air-conditioning system shall be in accordance with the fol­
lowing provisions. 

(a) The thickness of sheet metal ductwork shall be in accordance with 
the gauges listed in Table No. 3. 

(b) Materials other than sheet metal may be used for the construction 
of ductwork when they conform to the requirements of the National Fire 
Protection Association Standard for the Installation cf Residence Type 
Warm Air Heatinc and Air Conditioning Systems. NFPA 90B, Sections 121, 
181, 182, 183, 134, and 185, Materials for Ducts, and of the Sheet Metal 
and Air Conditioning Contractors' National Association, Inc. duct manual 
"Fibrous Glass Construction for Ventilating and Air Conditioning Systems." 

(c) No duct smaller than 5 inches in diameter, or corresponding area 
for rectangular duct of equal friction loss shall be installed except for rooms 
with less than 75 square feet of ceiling area, or unless otherwise approved 
by the administrative authority. 

(2) Installation Ductwork. 
(a) Ducts shall be securely supported by metal hangers, straps, lugs, or 

brackets. The ducts shall not be used for the support of any other materials 
or equipment. 

TABLE No. 3 
METAL THICKNESS OF SHEET METAL DUCTWORK USED 

FOR RESIDENTIAL PURPOSES 

Diameter or Width Minimum Thickness Minimum Thickness 
(inches) 

Less than 14 
14 or more 

14 or less 
Over 14 

14 or less 
Over 14 

Galvanized Iron 
(U.S. Gauge) (B 

Round Ducts 
30 
28 

Rectangular Ducts Enclosed in Partitions 
30 
28 

Rectangular Ducts Not Enclosed 
28 
26 

Aluminum 
and S Gauge) 

26 
24 

26 
24 

24 
24 
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(b) No nails shall be driven through the duct walls and no unnecessary 
holes shall be cut in ihem. 

(c) When it is necessary to install heating supply ducts in outside walls 
or in unhealed spaces, the duct must be cliectiveiy insulated against ex­
posure with insulation having a conductivity value (k) of not more than 0.40 
(See SBC 7502) 

(3) Where return air is taken from first floor through a register box 
placed between studs, the stud space containing such box shall be elfectively 
sealed to prevent air from stud space above being drawn into the system. 

(4) Where return air from upper floors is conducted to the basement 
through stud spaces any thermal insulation of a flexible type installed in 
such stud spaces shall be so installed and secured in position as to prevent 
its encroachment on the open area" of said stud spaces due to swelling, 
buckling, or sagging. 

(5) Where the space between joists is used for the purposes of convey­
ance of return air to the furnace, such joist spaces shall be covered on the 
bottom of the joists with metal not less than 32 gauge, nailed, or stapled 3 
inches on center. A vapor resistant material shall be used for sealing the 
top of the joist spaces except when sheet plywood is used for sub-flooring. 

(6) Return air ducts passing through attached private garages shall be 
sealed against fumes. 

(7) Exposed warm air ducts passing through attached private garages 
whether heated or not, shall be insulated with incombustible insulation hav­
ing a conductivity value (k) of 0.40. (See SBC 7502) 

(8) Elbows shall be provided with splitters or diffuser vanes where nec­
essary to maintain uniform velocities throughout duct area and reduce tur­
bulence and impact losses. Transformation fittings shall be made with gradu­
al slope. Fan discharge connections shall have a maximum slope of one inch 
in 7 inches. Where a pipe or other obstruction passes through a duct, a 
streamlined sleeve of sheet metal shall be installed around such obstruction 
and shall be soldered to duct at ends to make it air tight. The area of the 
duct, at point of such obstruction, shall be increased by an amount equal 
to the streamlined sleeve. 

SBC 7725 Ductwork For Other Than Residential Application 
(1) Design. All ducts shall be designed to prorno.e the unrestricted flow 

of air with long sweep or turning vanes. 

(2) Air Velocities. For the purpose of calculation and design, the air 
velocities shall not in general exceed the maximum velocities as recom­
mended in Table 4. 

(3) Construction and Installation. 
(a) The recommended gauges and construction for rectangular sheet 

metal ducts and for round and flat oval ducts shall be in accordance to the 
values recommended in Tables 5, 6, 7 and 8 hereafter. Materials other than 
sheet metal see SBC 7724(1) (b). 

(b) Ducts shall be securely supported by hangers, straps, lugs, or 
brackets. The ducts shall not be used for the support of any other materials 
or equipment. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



457 SBC 7726 

(c) No nails shall be driven through the duct walls and no unnecessary 
holes shall be cut in them. 

TABLE NO. 4—RECOMMENDED AND MAXIMUM DUCT 
VELOCITIES FOR LOW PRESSURE SYSTEMS 

DESIGNATION 

Outdoor Air Intakes* 
I'itlers 
Heating Coils 

Air Washers 
Fan Outlets 

Main Ducts 

Branch Ducts 

Branch Risers 

- VELOCITIES, Fpm 

Residences 

,Rec. 

500 
250 
450 

500 
1000-
1600 

700-
900 
600 

500* 

Max. 

800 
300 
500 

500 

1700 

800-
1200 
700-

1000 
650-
800 

Schools, 
Theaters, 

Public 
Buildings 

Rec. 

500 
300 
500 

500 
1300-
2000 

1000-
1300 
600-
900 
600-
700 

Max. 

900 
350 
600 

500 
1500-
2200 

1100-
1600 
800-

1300 
800-

1200 

Industrial 
Buildings 

Rec. 

500 
350 
600 

500 
1600-
2400 

1200-
1800 
800-

1000 . 
800 

Max. 

1200 
350 
700 

500 
1700-
2800 

1300-
2200 
1000-
1800 
1000-
1600 

•Free Agent. 

SBC 7726 Underground Duct Construction and Installation 
(1) General Classification. There are two general types of materials which 

can be used. One type must be completely encased in concrete, and the 
other need not be completely encased in concrete. Duct materials are classi­
fied and described below. The type numbers are arbitrarily chosen and do 
not indicate in anyway the degree of acceptability of the various types. 

(2) No underground duct shall be installed where water conditions may 
occur unless means are provided to collect and drain surface and under­
ground water by the installation of drain tile around the perimeter of the 
space served by the underground duct system. 

(3) The top of the drain tile shall be at an elevation lower than the bot­
tom of the underground duct 

(4) Types of Ducts. 
(a) Type 1 — Material. Ducts constructed of Type 1 material are de­

scribed as follows: 

Ducts which will float when concrete is being poured. 

Material which is subject to corrosion by concrete. 

Material which is non-combustible. An example of this material is gal­
vanized sheet metal. See Figure 4. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



SBC 7726 458 

Ducts of this type must be: 
encased in not less than 2 inches of concrete and with a minimum of 2Yi 

inches of concrete above the duct; 
equivalent in strength and durability to 26-gauge, galvanized-steel round 

duct of 8-inch diameter. 

(b) Type 2 — Material. Ducts constructed of Type 2 materials are de­
scribed as follows: 

Ducts which will float when concrete is being poured. 

Ducts constructed of material which is not subject to corrosion by con­
crete. 

Ducts constructed of material which is non-combustible. An example of 
this material would be stainless steel. See Figure 5. Ducts of this type must 
provide a minimum of 2Vi inch of concrete above the duct. 

Be equivalent in strength of 26-gauge, galvanized steel, round duct of 8 
inch diameter. 

(c) Type 3 — Material. Ducts constructed of Type 3 material are de­
scribed as follows: 

Ducts which will float when concrete is being poured. 

Materials which is subject to moisture transmission. 

Material which is combustible. An example is laminated paper or other 
organic fiber. See Figure 5. 

Ducts of this material must: 
satisfy the requirements set forth in Federal Housing Administration, 

"Heating and Air Conditioning Ducts Encased and Under Concrete Slabs-
or-Ground", Publication 838 of the National Academy of Sciences — Na­
tional Research Council Washington, D. C. (This criterion and test proce­
dure covers fire resistance, crushing strength, bending strength, deteriora­
tion, and odor, delamination, and hydrogenion concentration.) 

not be encased in not less than 2 inches of concrete and with a minimum 
of 2Vi inch of concrete above the duct. . 

not be used within 2 feet of the furnace supply plenum nor within 2 feet 
of a vertical connection to a riser or register. 

(d) Type 4 — Material. Ducts constructed of Type 4 material are de­
scribed as follows: 

Material which is subject to moisture transmission. 

Material which is not subject to corrosion by concrete. 

Ducts which will not float when concrete is being poured. 

Material which is non-combustible. Examples of this are ceramic pipe 
having a moisture absorption in excess of 8% and concrete pipe. See Figure 

Ducts of this material must be: 

covered with not less than 2Vi inch of concrete above the duct 
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TABLE NO. 5—RECOMMENDED CONSTRUCTION FOR RECTANGULAR LOW PRESSURE" DUCTS 

Dimension 
of 

Longest 
Side. 

Inches 

Up thru 12 

13-18 

19 30 

31-42 

43-43 

4S-64 

55-60 

61-84 

85-96 

97-120 

121 and Over 

Sheet Metal Gage 
(All Four Sides)* 

Steel 

Cage 

26 

24 

24 

22 

22 

22 

20 

20 

18 

18 

18 

Alumi­
num 

Alloy' 

Thickness, 
In. 

0.020 

0.025 

0.025 

0.032 

0.032 

0.032 

0.040 

0.040 

0.050 

0.050 

0.050 

Copper 

Ox. Per 
Sq. Ft. 

16 

24 

24 

32 

32 

32 

36 

36 

48 

48 

48 

Transverse Reinforcing* 
Between Joints' 

Minimum 
Reinforcing 

Angle 
Size and 

Maximum 
Longitudinal 

Spacing 

None Required 

None Required 

1 X I X X @ 60 in. 

1 X 1 X X @60 in. 

IX X 1 W X H 
©60 in. 

1 M X 1 K X M 
@ 48 in. 

©48 in. 

IX X IX X X 
@ 24 in. 

IK X 1 M X X 
@ 24 in. 

2 X 2 X X 824 in. 

2 X 2 X H @24 in. 
with tie rods @120 
in. along angle 

At Joints* 

Flat S Slip 

Drive Slip 

MIn. 
Cage 

26 

24 

— 
— 

— 

— 

— 

— 

— 

— 
— 

1 J 
1 

1 ••U-JLi •' 

Standing S Slip 

MIn. 
Gage 

24 

24 

24 

22 

23 

22 

22 

22 

22 

22 

MIn. 
Angle Size 

None Required 

None Required 

None Required 

None Required* 

1 H X 1 H X M 

IX x IX X H 

I X X 1 K X X 

I X X D S X M 

1 K X 1 H X X 

2 X 2 X H 

— 

Standing S 

MIn. Gage 
for Pocket 

Lock or 
Standing S 

Slip 

24 

24 

24 

22 

22 

22 

22 

22 

22 

22 

22 

/ 
tarn Joint 

Pocket Lock 

J~~1L 
Alternate Standing 

MIn. 
Angle Size 

None Required 

None Required 

None Required 

None Required 

None Required 

None Required 

None Required 

1 X X 1 X X X 

I H X 1 H X K 

2 X 2 X X 

2 X 2 X X with 
tie rod" @ 120 in. 
along joint 

J S Slip 

MIn. 
Height. 
Inches 

1 

1 

1 

1 

I X 

IK 

I X 

IX 

I X 

IX 

I X 

4*. 

00 
CO 
O 

to 
C7\ 
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•Flat areas of duct over 18 in. wide shall be stiffened by crossbreaking unless duet will have non-conductive covering or sound absorbing lining. 
^Suitable aluminum alloys are: Commercial Designation 3003 Temper HM and Duct Sheet. 
•Transverse reinforcing size is determined by dimension of iide to which angle is applied. Angle sites are baaed on mild steel. Reinforcing made in other shapes or 
of other materials mutt be of equivalent strength and rigidity. 

dThcrc >s no rctriction on the length of duct sections between Joints. Ducts are normally made in sections of 4. 8. 10 or 12 ft. in length The longitudinal spacing 
of the transverse reinforcing between joints may necessarily be less than the spacing recommended in the table in order to conform to the selected length module. 

Other joint types of equivalent strength, rigidity and air tightness may be used. 
'For aluminum or copper ducts 43 in. through 13 in. mariimtu diuieuaiuos, tbe maximum longitudinal si.acing of transverse reinforcing is 48 in. 
sLow pressure considered to be 2 in. water static pressure or lata. 

CO 

o 
to 

TABLE NO. 6—RECOMMENDED CONSTRUCTION FOR ROUND DUCTS 

Duct 
Diameter, 

Inches 

Up thru 8 

9-13 

14-22 

23-38 

37-50 

81-60 

61-84 

Steel—Call. Sheet Gage 

l o w 
Pressureb 

Ducts and 
Fittings 

28 

28 

24 

- • 

- • 

"*• 
-»* 

Medium and High Pressure Ducts' 

Spiral Lock 
Seam Duct 

28 

24 

24 

22 

20 

— 

— 

Longitudinal 
Seam Duct 

24 

22 

22 

20 

20 

18 

18 

Weded 
F'tttngs* 

22 

20 

20 

20 

18 

18 

18 

Girth Reinforcing 

Minimum Reinforcing 
Anft/e Site und i 

Maximum (.ongltudlna 
Spacing 

None required 

None required 

None required 

None required 

IK X IX X K 872 in. 

IX X IK X H@72in . 

IX X IK X X ® 4 8 i n . 

Girth Joints* 

(Continuously Welded or as Below) 

Low P-es. ure 
Duct j 

Crimped and 
beaded joint 

Crimped and 
b<'adud io;t<t 

Crimped and 
beaded joint 

— 
— 

— 

— 

Medium and High 
Pressure Ducts 

2 in. long slip joint 

4 in. long slip joint 

4 in. long slip joint 

4 in. long .lip joint 

1K X 1X X X angle 
flanged joint 

IX X IX X X angle 
Bangui joint 

IX X IX X X angle 
flanged joint 

• Flanged joints may be considered as girth reinforcing. 
°Low pressure considered lo be 2 in. watet static pressure or less. 
•Mediuc and high pressure considered to be from 2 to 10 in. water static pressure. 

use next recommended construction. 

-fc-
o 
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TABLE NO. 7—RECOMMENDED CONSTRUCTION FOR RECTANGULAR MEDIUM PRESSURE" DUCTS 

Dimen­
sion 

of 
Lonftear 

Side. 
Inches 

Up thru 
12 

13-18 

19-24 

26-38 

37-18 

GalT. 
Sheet 
Case 
(All 

Four 
Sides) 

24 

24 

22 

22 

22 

Transreree Reinforcing 

Between Joints'1 

Minimum Reinforcing Angle 
Size and Maximum 

Longitudinal Spacing 

With 
Tie 

Rode 

Nn tie rods re­
quired 

1 tie rod 0 48 
in. intervals on 
Ccinter-line of 
duct eide 

1 tie rod @ 48 
in. intervals on 
center-line of 
duct side 

- > 

" * • 

Without 
Tie 

Rods 

No angle re­
quired 

1X1X16 Gage 
@ 48 in. 

1 X 1 X K @ 4 8 
in. 

1 X 1 X H @ 3 2 
in. o r l H X I J i 
X H @ 40 in. 

1 H X 1 H X H 
@ 30 in. 

At Joints 

Inside Slip 
Joint 

> - * ^ T * e i / 

Double S 
Slip 

,Jll , 
Welded 
Flange 

Mln. 
Angle 
Size 

None required 

1X1X16 Gage 

1 X 1 X K 

1 X X 1 H X H 

1XX1MXM 

, 1 t 
Welded 
Flange 

Mln. 
Height, 

In. 

M 

M 

1M 

1 H with tie 
rod in center 

1H with tie 
rod in center 

_ 1 _ 
Standing 

Seam 

Mln. 
Height, 

In. 

1 

1 

1H 

Hi 

20Rl^with 
tie rod in 
center 

_ .Ik , 
Reinforced 

Standing Seam 

Mln. 
Height, 

In. 

1 

1 

I K 

1M 

Hi 

Mln. 
Angle 
Size 

None 
Req'd. 

None 
Req'd. 

None 
Req'd. 

None 
Req'd. 

1HX1MX 

t 
f * f 

Flanged 
Joint 

Mln. 
Height, 

In. 

1 

1 

I X 

1M 

2 

Pocket 
Lock 

Mln. 
Height. 

In. 

1 

1 

I K 

Hi 

—~ 

,-JIU 
Companion 

Angle 
Flanged 

Joint 

Mln. 
Angle 

Size 

1KX1HX 
K 

1 X X 1 K X 
K 

1 K X 1 K X 
H 

1 K X 1 K X 
K 

1 H X 1 H X 

on 
CO a 
- j 

to 
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49-40 

61-72 

73-84 

86-96 

07 and 
Over 

20 

20 

18 

18 

18 

1 M X 1 H X H 
@ 24 in. with 
tie rod in 
center 

1MX1>*XK 
@ 24 in. with 
tie rod in 
center 

1HX1HXM 
@ 24 in. with 
tie rod in 
center 

@ 24 in. with 
tie rod in 
center 

2 X 2 X M @ 2 4 
in. with tie rods 
@48 in. along 
angle 

2 X 2 X H @24 
in. 

2 H X 2 H X S 
@24 in. 

2HX2MX54 
@ 24 in. 

•«-

<*-

2 X 2 X H OR 

mxiKxH 
with tie rod in 
center 
2HX2>SXK 
OR 
1>SX1WXK 
witb tie rod in 
center 

2 H X 2 ^ X « 
O R I ^ X I H 
X Vi with tie 
rod in center 

1 M X 1 H X X 
with t:e rod in 
center 

2X2XMwith 
tio rods @ 48 
in. along angle 

1H with tie 
rod in center 

1M with 2 
tie rods 

1M with 2 
tie rods 

1M with 2 
tie rods 

1M with tie 
rods @32in. 
along joint 

1VS with tie 
rod in center 

2 with tie 
rod in center 

2 with tie 
rod in center 

2 with tie 
rod in center 

2 with tie 
rods @ 48 
in. along 
joint 

1H 

\y> 

i<4 

2X2>4 

2 ^ X 2 H X 

2HX2>iX 
M 

• < -

< -

IX with tie 
rod in center 

1V4 with tie 
rod in center 

\Y> with tie 

1Y, with tie 
rod in center 

2 with tie 
rods (^48 in. 
along joint 

2X2X.<6 
OR 
1 K X 1 H X 
\i with tio 
rod in center 

2X2X a 
OR l t f X 
1MX % 
with tie rod 
in center 

2X2X « 
O R l J i X 
1>4 X Vi 
tic rod in 
in center 

1 « X1 M X 
H with tie 
rods @ 48 
in. along 
angle 

*—> Use next recommended construction. 
•Transvcrso reinforcing must be applied on all (our sides and tied together at each corner by riveting, bolting or welding. 
Transverse reinforcing size is determined by dimension of aide to which angle is applied. Angle sizes are based on inild steel. Reinforcing made in other shapes or 
of other materials must be of equivalent strength and rigidity. 

bThere is no restriction on the length of duct sections between joints. Ducts are normally made in sections of 4, 8, 10. or 12 ft. in length. The longitudinal spacing 
of the transverse reinforcing between joints may necessarily he leas than the spacing recommended in the table in order to conform to the selected length module. 

'Medium pressure considered to be 2 to 8 in. water statio pressure. 

00 

n 
to 
Os 

ON 
rO 
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TABLE NO. 8—RECOMMENDED CONSTRUCTION FOR RECTANGULAR HIGH PRESSURE DUCTS' 

Dimen­
sion 

Longest 
Side, 

Inches 

Up thru 
12 

13-18 

19-24 

25-38 

37-48 

Galv. 
Sheet 
Gage 
(All 

Four 
Sides) 

22 

22 

22 

22 

22 

Transverse Reinforcing" 

Between Joints* 

Minimum Reinforcing Angle 
Size and Mailmum 

Longitudinal Spacing 

With 
Tie 

Rods 

No tip rods re-
quired 

1 tie rod (3)40 in. 
interval* on cen­
ter-line ol duct 
side 

2 tie rods @ 40 
in. 

-*• 

- > 

Without 
Tie 

Rods 

No anple re-
reiiuired 

1X1X16 Gage 
@ 48 in. 

1X1XM @48 
in. 

1MX1HXM 
9 32 in. OR 
1 H X 1 H X H 
0 40 in. 

2 X 2 X H @30 
in. 

At Joints 

Intide Slip 
Joint 

Double S 
Slip 

,Jll , 
Welded 
Flonge 

Mln. 
Angle 
Size 

None required 

1X1X16 Cage 

1XIXM 

l X X I X X M 

2 X 2 X H OR 
1 H X 1 H X K 
with tie rod in 
center 

, 1 , 
Welded 
Flange 

Mln. 
Height, 

In. 

M 

M 

1M 

1 H with tie 
rod in center 

1 H with tie 
rod in center 

_JL_ 
Standing 

Seam 

Mln 
Height, 

In. 

1 

I 

IH 

2OR IK with 
tip rod in 
center 

IK with tie 
rod ia center 

Reinforced 
Standing Seam 

Mln. 
Height. 

In. 

1 

1 

Hi 

1M 

I X 

Mln. 
Angle 
Size 

None 
Required 

None 
Required 

None 
Required 

1VSX1HX 

2X2XM 

* 
Flanged 

Joint 

Mln. 
Height, 

In. 

1 

1 

1M 

2 

1 W with tie 
rod in center 

Companion 
Angle 

Flanged 
Joint 

Mln. 
Angle 
Size 

1 X X 1 M X H 

l K X I H x M 

IHXIHXK 

1MX1MXM 

1HX1MXM 

4^ 
ON 

00 
to 
o 
~J 

to 
o\ 
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49-60 

61-7i 

73-84 

84-96 

07 & 
Over 

20 

20 

18 

18 

16 

l K X l ^ X ^ @ 
24 in. with tie 
rod center 

1 X X 1 H X K @ 
24 in. with tie rod 
in center 

1 H X 1 H X X @ 
2 Win. with tie 
rod in center 

1HX1>*X>* @ 
24 in. with tie 
rod in center 

2 X 2 X H @ 24 
in. with tie rods 
@ 48 in. along 
angle 

2 X 2 X X @24 
in. 

2 X X 2 H X X 
@24in. 

< -

<«-

•«-

2 X 2 X K O R 1 H 
X 1 H X H with 
tie rod in center 

2HX2HX a 
O R l H X I J i X 
ft with tie rod 
in center 

1 H X 1 H X H 
with tie rod in 
center 

1 H X I H X « 
with tie rod in 
center 

2X2XH with 
tieroda @48in. 
along angle 

IX with 2 
tie rods 

1H witb tie 
rod* 

1 H with 2 
tie roda 

IK with 2 
tie roda 

1 V, with tie 
roda @ 32 
in. along 
joint 

1H with tie 
rod in center 

2 with tie rod 
in center 

2 with tie rod 
in center 

2 with tie rod 
in center 

2 with tie rods 
@ 48 in. along 
joint 

I X 

1H 

2 X 2 X H 

2 H X 2 K X 
M 

•«-

< -

<r-

1M with tie 
rod in center 

IK with tie 
rod in center 

2 with tie 
rod in center 

2 with tie 
rod in center 

2 with tie 
rods @ 48 
in. along 
joint 

2X2XV* OR 
1HX1V.XK 
with tie rod in 
center 

2X2X J4 0R Wt. 
X I K X W with 
tie rod in center 

l M X I K X ' / f 
with tie rod in 
center 

l K X l t f X K 
with tic rod in 
center 

1 H X 1 H X K 
with tic rods @ 
48 in. along 
angle 

•Transverse reinforcing must be applied on all four sides and tied together at each corner be riveting, bolting or welding. 
Transverse reinforcing size is determined by dimension of side to which angle ia applied. Angle sizes are based on mild steel. Reinforcing made in other shapes or 
of other materials must be of equivalent strength and rigidity. 

*There is no restriction on the length of durt sections between joints. Ducts are normally made in sections of 4. 8. 10. or 12 ft. in length. The longitudinal spacing 
of the transverse reinforcing between joints may necessarily be less than the spacings recommended in the table in order to conform to the selected length module. 

•High pressure considered to be 6 to 10 in. water static pressure. 
• - ^ Use next reconimeoded construction. 

CO 
CO 
O 
-O 

to 
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465 SBC 7726 

equivalent in strength and durability to 26-gauge galvanized steel, round 
duct of 8 inch diameter. 

(c) Type 5 — Material. Ducts constructed of Type 5 material are de­
scribed as follows: 

Material which is not subject to moisture transmission. 
Material which is not subject to corrosion by concrete. 
Ducts which will not float when concrete is being poured. 

Material which is non-combustible. Examples of this are asbestos-cement 
pipe and ceramic pipe, but fired to a moisture absorption not to exceed 
8%, and trademarked by its manufacturer for identification. See Figure 6. 

Ducts of this material must be: 
equivalent in strength and durability to 26-gauge galvanized-steel, round 

duct of 8-inch diameter. 
installed so that there is a minimum of 2V4 inch of concrete above the 

duct, but need not be completely encased in concrete. (Where bell and 
spigot joints are used, there must be a minimum of 2 inch of concrete above 
the bell.) 

figure 9 shows construction details for the above-named types of mate­
rials. 

(f) All ducts which tend to float, Types 1, 2, and 3, should be securely 
held in place when the slab is poured. 

The ducts must be brought to the proper level and pitch by placing con­
crete or other suitable materials under them at 8-foot intervals for support 

They must be anchored to prevent floating. This can be accomplished by 
either one of the two following methods: 

placing shovelsful of concrete at 8-foot intervals on the vapor barrier and 
under the ducts. Wires shall be embedded in the concrete at these intervals 
and then wrapped around the ducts after the concrete has hardened. See 
Figure 7. 

by making a preliminary pour of concrete around the bottom of the ducts, 
holding them in place with suitable weights or blocking and completing the 
operation after the first pour has set sufficiently to hold the ducts in place. 
See Figure 8. 

(5) Vapor Barrier. 
(a) Residential Installations. 

A vapor barrier must be placed between the fill and the bottom of the 
slab as shown in Figures 4, 5, 6, 7 and 8. 

The barrier shall be polyethylene, 4 mil. in thickness or equal. 

It must completely cover the area within the foundation walls and extend 
up the walls to the top of the foundation. 

All joints must be lapped 4 inches to 6 inches and prefereably sealed with 
a suitable material. 

Whenever the vapor barrier is pierced by tie-rods, utility pipes, etc., the 
hole must be sealed. 
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SBC 7726 466 

(b) Other Installations. 

If duct only is encased, it should be done in accordance with (a) second 
and fourth paragraphs above. 

Not required when duct material is both vapor resistant and non-corrosive. 

(6) Floor Slab Insulation. 
(a) Insulation must be placed completely around the edge of the slab 

when less than 42 inches below finish grade. 
(b) A minimum recommendation is that the insulation material should 

have a conductance at 70 degree F. of not more than .40 BTU per hour 
per square foot per degree F. temperature difference. 

(c) The material shall be moisture-proof, vermin and insect proof, and 
resistant to deterioration. 

(d) If installed vertically on the inside surface of the footing wall, it 
should extend downward not less than 18 inches from the top of the slab. 
See Figures 8 and 9. 

(7) Underground ducts shall be provided with free drainage to a lower 
room of the building or to a sump to provide natural drainage of the ducts. 
Access openings shall be provided for inspection and cleaning service at 
each low point of the system. All such ducts shall be constructed without a 
direct sewer connection. 

(8) All room inlets and outlets for underground ducts shall have reason­
ably watertight connections where the risers are connected to underground 
ducts. 

(a) Where supply air ducts are installed parallel and adjacent to an 
outside wall, a moisture-proof insulating material shall be provided having 
a thermal conductance factor of 125 BTU per hour per square foot per 
degree F. and extending from bottom of floor to 2 feet below finished grade. 

(b) The insulation shall be a cellular block-type with the cell linkage 
providing a vapor seal. The material shall withstand a sustained minimum 
pressure of 5 pounds per square inch. 

(9) Pipes carrying non-hazardous material may be installed in under­
ground ducts, provided that the net free area is sufficient for the flow of 
air and the inside dimensions of the duct are greater than 4 feet wide and 
4 feet high. 

SBC 7727 Suspended Ceiling Plenum. When the void above suspended 
ceiling is used as a supply or return air plenum, pipes carrying hazardous 
materials shall not be installed in the plenum unless the pipes are sleeved 
and the sleeve ventilated by gravity to the outside. The plenum shall be of 
incombustible construction. Any openings to this space not connected to 
the duct system that would affect the fire-resistive rating of the roof and 
ceiling construction are prohibited. 

SBC 7728 Insulation of Ducts. 
(1) Where air conditioning supply ducts are exposed in a manner which 

creates a temperature drop of more than 10% for heating and a temperature 
rise of 4% on cooling from the plenum temperature, the duct shall be in­
sulated to meet this requirement. 
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UNDERGROUND DUCT CONSTRUCTION 

Top of Slab Minimum of 2Vi inches 
| of concrete above Duct 

'Mater ia l ° -

O'Bi tuminou 

Vapor Barrier 
Under Stab 

Figure 4 

ummous.or */. 
-Asphalt, coaling 

. Minimum of 2 inches 
Concrete encasement 

Minimum of 2!6 inches 
of concrete above Duct 

Top of Slab 

1 
Type 2 , 3 o r -4 . . " . ' ?.<£": .•." ".- ' • i ' - "• 
Mater ia l , *. 

Vapor Barrier 
Under Slab 

Figure 5 
Minimum of 2 inches 
Concrete encasement 

Top of Slab Minimum of 2V4 inches 
of concrete above Slab 

<>'•. «*.'; .>.* 

Encased in concrete 

Figure 7 

. Insulation 

Wal l 

Figure 8 Bracket 

• Insulation ^ ~ * insuianon 
*^^^f^^^"fr^Minimup\ . -of£W. '^concrete*of /cbove^DucI * 

m 
Figure 9 

Approx. 6' 

Vapor Barrier 
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SBC 7728 468 

(2) The temperature drop considered shall be from the plenum to the 
furthest register. 

SBC 7729 Separate Vent Ducts 
(1) Separate exhaust systems shall be provided for kitchen and bathroom 

exhaust. Exhaust vent ducts, serving similar occupancies, shall be continu­
ous to a gathering chamber immediately below the point of final delivery 
to the outside atmosphere, such as the basin of a roof ventilator. 

(2) This requirement prohibits the use of open pipe spaces as a substitute 
for a continuous duct. 

SBC 7730 Vent Ducts, Horizontal Ran 
(1) Horizontal runs in vent ducts connected to siphon-type roof venti­

lators shall be avoided wherever possible and the maximum practicable in­
clination shall be provided in all cases. In no case shall the horizontal run 
exceed 30% of the vertical run unless the room has a direct mechanical 
supply or the vent duct is connected to an exhaust fan. 

(2) Where the interior spaces are subject to pressure changes, an auto­
matic back draft damper shall be provided. Hand operated dampers shall 
not be installed in vent ducts that are connected to a siphon-type roof 
ventilator. 

SBC 7731 Vent Ducts Above Roof 
(1) Final delivery of all vent circuits shall be protected from the weather 

and shall be located and constructed to prevent contamination of air supply 
for or in any occupied area. 

(2) Gravity vent ducts shall extend not less than 2 feet above the high 
portion of the roof or parapet wall, and shall be surmounted with an ap­
proved type of siphon-roof ventilator. 

(3) A drip pan shall be provided below all gravity vents. 

SBC 7732 Relief Vents 
(1) Barometric relief vents may not be used in lieu of siphon ventilators 

where ventilation is required by the exhaust method for occupancies classi­
fied as (3) and (4) in Table 1, SBC 7705. 

(2) Barometric relief vents may be used to exhaust an air volume equal 
to the mechanical ventilation supplied for occupancies classified as (1) and 
(2) in Table 1, Section SBC 7705. 

(3) Where barometric relief vents are installed on the roof, the discharge 
opening shall not be less than 2 feet above the high portion of the roof. 

SBC 7733 Volume Dampers and Deflectors. Necessary volume dampers, 
splitters, and deflectors shall be provided for all ducts to permit accurate 
balancing of the system, and such dampers, splitters, and deflectors shall be 
set according to air measurements of the system and shall be locked in place. 

SBC 7734 Outlets and Returns 
(1) Number and Arrangement. The capacity, number, and arrangement 

of supply outlets, returns, and exhausts shall be such as to insure a reason-
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469 SBC 7736 

ably uniform distribution of air throughout the areas served during all peri­
ods of occupancy. 

(2) Elevator Shafts and Stairwells. Elevator shafts and stairwells shall not 
be used for ventilation purposes nor shall they be permitted to interfere with 
the effectiveness of the installation, except where there is a change in eleva­
tions and doors are not provided or are not required to separate the stairwell 
or elevator shaft from other areas. 

(3) Outlets and Returns for Gravity Systems. Gravity outlets and returns 
shall be arranged in a manner which utilizes every possible natural advan­
tage to provide proper and effective air movement and distribution. 

(4) Grilles or Diffusers Required. All air supply outlets and returns shall 
be equipped with grilles or devices which will provide a reasonably uniform 
distribution of air. 

(5) Floor Registers. Shall be specifically designed for this use. 

(6) Corridor Ventilation. Air from occupied areas uncontaminated by 
other than human occupancy may be discharged into corridors and recircu­
lated or vented through auxiliary spaces, such as built-in lockers, toilet 
rooms, kitchens, or similar areas. Where the vent capacity of such auxiliary 
spaces is insufficient, additional direct vent flues shall be provided. 

(a) Where lockers installed in recessed walls are used for venting pur­
poses, each inlet and outlet shall have a net free area of not less than IS 
square inches per lineal foot of locker width. 

SBC 7735 Paint Spray Areas 
(1) Paint spray areas shall comply with the construction, mechanical 

ventilation, make up air, and flammable liquid storage standards set forth in 
the American Standard Safety Code for the "Design, Construction, and 
Ventilation of Spray Finishing Operations" (Z 9.3) published by America 
National Standards Institute. 

SBC 7736 Fire Dampers in Ducts Passing Through Fire Separation. 
Wherever ducts pass through fire walls or connect two fire areas of a build­
ing, automatic fire dampers shall be provided. The design of such dampers 
and other fire protective details shall be in accordance with the requirements 
of Chapter 85 — Fire Control. 
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SBC 7801 REFRIGERATION. General Requirements. The application 
of this Chapter of the Minnesota Heating, Ventilating, Air Conditioning and 
Refrigeration Code is intended to provide for the safe design, construction, 
installation, operation, and inspection of every refrigerating system employ­
ing a fluid which is vaporized and is normally liquified in its refrigeration 
cycle when employed under the occupancy classifications in SBC 7805. 

SBC 7802 Limitation. The provisions of this Code are not intended to 
apply to the use of water, or air as a refrigerant nor to refrigerating systems 
installed on railroad cars, motor vehicles, motor drawn vehicles or on ship­
board, nor shall apply to: 

(1) A domestic installation, alteration, maintenance and repair of a refrig­
erator or freezer having a cabinet volume of 25 cubic feet or less. 

(2) One or two family dwellings served by one condensing unit where the 
combined gross cubic foot volume of both cabinets is 40 cubic feet or less. 

(3) Any unit system, one-half horsepower or less. 

(4) A domestic installation, alteration, maintenance and repair of a single 
unit plug-in type air or room conditioner. 

SBC 7803 Refrigerants, Unauthorized Use. No refrigerating system shall 
be maintained or operated which employs a refrigerant other than is speci­
fied in the American Standard Safety Code of Mechanical Refrigeration 
ANSI B9.1 unless approved by the Administrative Authority. 

SBC 7804 Definitions. For the purpose of this Chapter, the following 
definitions shall apply. 

ABSORBER (ADSORBER) is that part of the low side of an absorption 
system used for absorbing (adsorbing) vapor refrigerant 

ABSORPTION SYSTEM is a refrigerating system in which the gas 
evolved in the evaporator is taken up by an absorber or adsorber. 

BRAZED JOINT, for the purpose of this Code, is a gas-tight joint ob­
tained by the joining of metal parts with alloys which melt at temperatures 
higher than 1000° F. but less than the melting temperatures of the joined 
parts. 

BRINE is any liquid, used for the transmission of heat without a change 
in its state, having no flash point or a flash point above 150° F. 

CENTRIFUGAL COMPRESSOR is a non-positive displacement com­
pressor which depends at least in part on centrifugal force for pressure use. 

COMPANION OR BLOCK VALVES are pairs of mating stop valves, 
valving off sections of systems and arranged so that these sections may be 
joined before opening these valves or separated after closing them. 

COMPRESSOR is a specific machine, with or without accessories, for 
compressing a given refrigerant vapor. 

COMPRESSOR UNIT is a condensing unit less the condenser and liquid 
receiver. 
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CONDENSER is a vessel or arrangement ot pipe or tubing in which 
vaporized refrigerant is liquified by the removal of heat. 

CONDENSING UNIT is a specific refrigerating machine combination for 
a given refrigerant, consisting of one or more power-driven compressors, 
condensers, liquid receivers (when required), and the regularly furnished 
accessories. 

CONTAINER is a cylinder for the transportation of refrigerant 

COOLING TOWER is a fixture or structure used to cool water by vapor­
izing some of the water into the atmosphere. 

DIRECT SYSTEM — See Section SBC 7806(2). 

DOUBLE INDIRECT VENTED OPEN-SPRAY SYSTEM —See Sec­
tion SBC 7806(3) (d). 

DOUBLE (OR SECONDARY) REFRIGERANT SYSTEM — See Sec­
tion SBC 7806(4). 

EVAPORATOR is that part of the system in which liquid refrigerant is 
vaporized to produce refrigeration. 

EXPANSION COIL is an evaporator constructed of pipe or tubing. 

FUSIBLE PLUG is a device having a predetermined-temperature fusible 
member for the relief of pressure. 

GENERATOR is any device equipped with a heating element used in the 
refrigerating system to increase the pressure of refrigerant in its gas or vapor 
state for the purpose of liquifying the refrigerant. 

HIGH SIDE means the parts of a refrigerating system under condensed 
pressure. 

INDIRECT CLOSED-SURFACE SYSTEM — See SBC 7806(3) (b). 

INDIRECT OPEN-SPRAY SYSTEM — See SBC 7806(3) (d). 

INDIRECT SYSTEM — See SBC 7806(3). 

INDIRECT VENTED CLOSED-SURFACE SYSTEM — See SBC 7806 
(3) (g). 

INTERNAL GROSS VOLUME is the volume as determined from internal 
dimensions of the container with no allowance for volume of internal parts. 

LIMITED CHARGED SYSTEM is a system in which, with the com­
pressor idle, the internal volume and total refrigerant charge are such that 
the design working pressure will not be exceeded by complete evaporation 
of the refrigerant charge. 

LIQUID RECEIVER is a vessel permanently connected to a system by 
inlet and outlet pipes for storage of a liquid refrigerant. 

LOW SIDE means the parts of a refrigerating system under evaporator 
pressure. 

MACHINERY is the refrigerating equipment forming a part of the re­
frigerating system including any or all of the following: compressor, con­
denser, generator, absorber (adsorber), liquid receiver, connecting pipe, or 
evaporator. 
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MACHINERY ROOM as required by SBC 7808, is a room in which a 
refrigerating system is permanently installed and operated but not including 
evaporators located in a cold storage room, refrigerator box, air cooled 
space, or other enclosed space. Closets solely contained within, and opening 
only into, a room shall not be considered machinery rooms but shall be con­
sidered a part of the machinery room in which they are contained or open 
into. It is not the intent of this definition to cause the space in which a 
self-contained system is located to be classified as a machinery room. 

MACHINERY ROOM, CLASS T as required by Section SBC 7808, is a 
room having machinery but no flame-producing apparatus permanently in­
stalled and operated and also conforming to the following: 

(a) Any doors, communicating with the building, shall be approved self-
closing, tight-fitting fire doors. 

(b) Walls, floor, and ceiling shall be tight and of not less than one-hour 
. fire-resistive construction. 

(c) It shall have an exit door which opens directly to the outer air or 
through a vestibule-type exit equipped with self-closing, tight-fitting doors. 

(d) Exterior openings, if present, shall not be under any fire escape or 
any open stairway. 

(e) All pipes piercing the interior walls, ceiling, or floor of such room 
shall be tightly sealed to the walls, ceiling, or floor through which they pass. 

(f) Emergency remote controls to stop the action of the refrigerant com­
pressor shall be provided and located immediately outside the machinery 
room. 

(g) An independent mechanical ventilation system shall be provided. 

(h) Emergency remote controls for the mechanical means of ventilation 
shall be provided and located outside the machinery room. 

MANIFOLD or HEADER is a pipe or tube into which one or more 
refrigerant-containing lines are connected. 

MECHANICAL JOINT, for the purpose of this Code, is a gas-tight 
joint, obtained by the joining of metal parts through a positive-holding 
mechanical construction. 

NONPOSITIVE DISPLACEMENT COMPRESSOR is a compressor in 
which increase in vapor pressure is attained without changing the internal 
volume of the compression chamber. 

PIPING means the pipe or tube mains for inter-connecting the various 
parts of a refrigerating system. 

POSITIVE DISPLACEMENT COMPRESSOR is a compressor in which 
increase in vapor pressure is attained by changing the internal volume of the 
compression chamber. 

PRESSURE-IMPOSING ELEMENT is any device or portion of the 
equipment used for the purpose of increasing the refrigerant vapor pressure. 

PRESSURE-LIMITING DEVICE is a pressure-responsive mechanism 
designed to automatically stop the operation of the pressure imposing ele­
ment at a predetermined pressure. 
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PRESSURE-RELIEF DEVICE is a pressure-actuated valve or rupture 
member designed to automatically relieve excessive pressure. 

PRESSURE-RELIEF VALVE is a pressure-actuated valve held closed 
by a spring or other means and designed to automatically relieve pressure 
in excess of its setting. 

PRESSURE VESSEL is any refrigerant-containing receptacle of a re­
frigerating system, other than evaporators (each separate section of which 
does not exceed Vi cubic foot of refrigerant-containing volume), expansion 
coils, compressors, controls, headers, pipe, and pipe fittings. 

RECIPROCATING COMPRESSOR is a positive displacement compres­
sor with a piston or pistons moving in a straight line, but alternately in 
opposite directions. 

REFRIGERANT is a substance used to produce refrigeration by its ex­
pansion or vaporization. 

REFRIGERATING SYSTEM is a combination of inter-connected re­
frigerant-containing parts constituting one closed refrigerant circuit in which 
a refrigerant is circulated for the purpose of extracting heat. 

(a) ABSORPTION SYSTEM is a refrigerating system in which the gas 
evolved in the evaporator is taken up by an absorber or adsorber. 

(b) SEALED ABSORPTION SYSTEM is a unit system for Group 2 re­
frigerants only in which all refrigerant-containing parts are made perma­
nently tight by welding or brazing against refrigerant loss. 

(c) SELF-CONTAINED SYSTEM is a complete factory-made and fac­
tory-tested system is a suitable frame or enclosure which is fabricated and 
shipped in one or more sections and in which no refrigerant-containing 
parts are connected in the field other than by companion or block valves. 

(d) UNIT SYSTEM is a self-contained system which has been assembled 
and tested prior to its installation and which is installed without connecting 
any refrigerant-containing parts. A unit system may include factory-assem­
bled companion or block valves. 

RUPTURE MEMBER is a device that will rupture at a predetermined 
pressure. 

SOLDERED JOINT, for the purpose of this Code, is a gas-tight joint ob­
tained by the joining of metal parts with metallic mixtures or alloys which 
melt at temperatures below 1000° F. and above 400" F. 

STOP VALVE is a shut-off for controlling the flow of refrigerant, 

WELDED JOINT, for the purpose of this Code, is a gas-tight joint, ob­
tained by the joining of metal parts in the plastic or molten state. 

SBC 7805 BuDding Occupancy Classification. 
(1) Locations governed by this Code in which refrigerating systems may 

be placed are grouped by occupancy as follows: 
(a) Institutional Occupancy shall apply to that portion of the premises 

in which persons are confined to receive medical, charitable, educational, 
or other care or treatment, or in which persons are held or detained by 
reason of public or civic duty, including among others, hospitals, asylums, 
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sanitariums, police stations, jails, court houses with cells, and similar occu­
pancies. 

(b) Public Assembly Occupancy shall apply to that portion of the 
premises in which persons congregate for civic, political, educational, reli­
gious, social, or recreational purposes; including among others, armories, 
assembly rooms, auditoriums, ballrooms, bath houses, bus terminals, broad­
casting studios, churches, colleges, court houses without cells, dance halls, 
department stores, exhibition halls, fraternity halls, libraries, lodge rooms, 
mortuary chapels, museums, passenger depots, schools, skating rinks, sub­
way stations, theaters, and similar occupancies. 

(c) Residential Occupancy shall apply to that portion of the premises 
in which sleeping accommodations are provided, including among others, 
club houses, convents, dormitories, hotels, lodging houses, multiple story 
apartments, residences, studios, tenements, and similar occupancies. 

(d) Commercial Occupancy shall apply to that portion of the premises 
used for the transaction of business; for the rendering of professional serv­
ices; the supplying of food, drink, or other bodily needs and comforts; for 
manufacturing purposes or for the performance of work or labor (except 
as included under (e) Industrial Occupancy) including among others, bake 
shops, fur storage, laboratories, loft buildings, markets, office buildings, pro­
fessional buildings, restaurants, stores other than department stores, and 
similar occupancies. 

(e) Industrial Occupancy shall apply to an entire building or premises 
or to that portion of a building used for manufacturing, processing, or stor­
age of materials or products, including among others, chemical, food, candy 
and ice cream factories, ice making plants, meat packing plants, refineries, 
perishable food warehouses and similar occupancies, provided the entire 
building is occupied by a single tenant 

(f) Mixed Occupancy shall apply to a building occupied or used for 
different purposes in different parts. When the occupancies are cut off from 
the rest of the building by tight partitions, floors, and ceilings and protected 
by self-closing doors, the requirements of each type of occupancy shall 
apply for its portion of the building or premises. For example, the cold 
storage spaces in retail frozen food lockers, hotels, and department stores 
in buildings occupied by a single tenant might be classified under Industrial 
Occupancy, whereas other portions of the building would be classified under 
other occupancies. When the occupancies are not so separated, the occu­
pancy carrying the more stringent requirements shall govern. 

(2) Adjacent Locations. Equipment installed in locations to areas outlined 
in (1) (a) through (1) (0, including outdoor installations, shall be governed 
by the applicable requirements of this Code. 

SBC 7806 Refrigerating System — Classification by Type 
(1) Refrigerating Systems shall be divided into classes, descriptive of the 

method employed for extracting heat as follows in (2) to (4), inclusive. The 
direct, indirect and double refrigerant systems are illustrated in Figures 1 
and 2. 

(2) Direct System is one in which the evaporator is in direct contact with 
the material or space refrigerated or is located in air-circulating passages 
communicating with such spaces. 
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(3) Indirect System is one in which a liquid, such as brine or water, 
cooled by the refrigerant, is circulated to the material or space refrigerated 
or is used to cool air so circulated. Indirect ssytems which are distinguished 
by the type or method of application are as given in the following para­
graphs: 

(a) Indirect Open-Spray System is one in which a liquid, such as brine 
or water, cooled by an evaporator located in an enclosure external to a 
cooling chamber, is circulated to such cooling chamber and is sprayed 
therein. 

(b) Indirect Closed-Surface System is one in which a liquid such as 
brine or water, cooled by an evaporator located in an enclosure external to 
a cooling chamber, is circulated to and through such a cooling chamber in 
pipes or other closed circuits. 

(c) Indirect Vented Closed-Surface System is one in which a liquid, 
such as brine or water, cooled by an evaporator located in a vented en­
closure external to a cooling chamber, is circulated to and through such 
cooling chamber in pipes or other closed circuits. 

(d) Double Indirect Vented Open-Spray System is one in which a 
liquid, such as brine or water, cooled by an evaporator located in a vented 
enclosure, is circulated through a closed circuit to a second enclosure where 
it cools another supply of a liquid, such as brine or water, and this liquid 
in turn is circulated to a cooling chamber and is sprayed therein. 

(4) Double (or Secondary) Refrigerant System is one in which an evapora­
tive refrigerant is used in a secondary circuit. For the purpose of this Code, 
each system enclosing a separate body of an evaporative refrigerant shall 
be considered as a separate direct system. 

SBC 7806 Refrigerant Classification 
(1) General. The Numerical Refrigerant Designation is from ASHRAE 

Standard 34 (American Standard B79.1). Refrigerants are, for the purpose 
of this Code, divided into groups as follows: 

(a) Group 1 
Carbon dioxide (Refrigerant 744) CO, 
Dichlorodifluromethane (Refrigerant 12) CC l2F t 

Dichloridifluromethane, 73.8% CCl2F t 

and Ethylidene Fluoride, 26.2% (Refrigerant 500) CH,CHF, 
Dichloromethane (Methylene chloride) (Refrigerant 30) . . . .CH2C12 

Dichloromonofluoromethane (Refrigerant 21) CHC12F 
Dichlorotetrafluoroethane (Refrigerant 114) .C3C12F4 

Monobromotrifluromethane (Refrigerant 13B1) CBrF, 
Monochlorodifluromethane (Refrigerant 22) CHC1F2 

Monochlorodifluromethane, 48.8% CHC1F, 
and Monochloropenta-fluoroethane, 51.2% (Refrigerant 

502) CC1F2CFS 

Monochlorotrifluoromethane (Refrigerant 13) CC 1FS 

Octafluorocyclobutane (Refrigerant C318) C<F8 

Trichloromonofluoromethane (Refrigerant 11) CC1.,F 
Trichlorotrifluoroethane (Refrigerant 113) C2C13F, 
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(b) Group 2 
Ammonia NH, 
Dichloroethylene ,C2H2C1, 
Ethyl chloride . C2HsCl 
Methyl chloride CH3C1 
Methyl formate HCOOCH3 

Sulphur dioxide SO, 

(c) Group 3 
Butane . . . C4H10 

Ethane C2H„ 
Ethylene C2H4 

Isobutane (CH„)3CH 
Propane C,H, 

SBC 7807 Requirements for Institutional, Public Assembly, Residential, 
and Commercial Occupancies 

(1) General. 
(a) Public Stairway, Stair Landing, Entrance or Exit. No refrigerating 

system shall be installed in or on a public stairway, stair landing, entrance, 
or exit 

(b) Public Hallway or Lobby. No refrigerating system shall interfere 
with free passage. No Group 2 refrigerant shall be permitted in public hall­
ways or lobbies of Institutional or Public Assembly Occupancies. Refriger­
ating systems installed in a public hallway or lobby shall be limited to: 

(1) Unit Systems containing not more than the quantities of a Group 
1 refrigerant specified in Table 1, or 

(2) Sealed Absorption Systems containing not more than 3 pounds of 
Group 2 refrigerant when in Residential and Commercial Occupancies. 

(c) Refrigerant Piping Through Floors. Refrigerant piping shall not be 
carried through floors except as follows: 

(1) It may be carried from the basement to the first floor or from 
the top floor to a machinery penthouse or to the roof. 

(2) For the purpose of connecting to a condenser on the roof, it may 
be carried through an approved, rigid and tight continuous fire-resisting pipe 
duct or shaft having no openings on intermediate floors, or it may be carried 
on the outer wall of the building provided it is not located in an air shaft, 
closed court, or in other similar open spaces enclosed within the outer walls 
of the building. 

(3) In systems containing Group 1 refrigerants, the refrigerant piping 
may also be carried in or through floors, intermediate between the first floor 
and the top floor, provided it is enclosed in an approved, rigid and tight con­
tinuous fire-resisting pipe duct or shaft where it passes through intermediate 
spaces not served by the system. Piping of direct systems, as governed by 
SBC 7807(2) (a), need not be enclosed where it passes through space served 
by that system. The pipe duct or shaft shall be vented to the outside or to a 
space served by the system. 
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TABLE No. 1 

MAXIMUM PERMISSIBLE QUANTITIES OF GROUP 1 
REFRIGERANTS FOR DIRECT SYSTEMS 

Max. quant 
in lb. per 

1000 cu. ft 
Chemical of humanly 

Refrigerant name and number** formula occup. space 

Carbon dioxide (Refrigerant 744) C02 11 
Dichlorodifluoromethane (Refrigerant 12) CCl2Fa 31 
Dichlorodifluoromethane, 73.8% CC12F2 ) 

and Ethylidene Fluoride, 26.2% (Refrigerant 500)CH8CHF, J 26 
Dichloromethane (Methylene chloride) (Refrigerant 

30) CHjCl, 6 
Dichloromonofluoromethane (Refrigerant 21) CHC12F 13 
Dicholortetrafluoromethane (Refrigerant 114) C2C12F4 44 
Monobromotrifluoromethane (Refrigerant 13B1).. .CBrF, 38 
Monochlorodifluoromethane (Refrigerant 22) CHC1F2 22 
Monochlorodifluoromethane, 48.8% CHC1F2 1 

and Monochloropentafluoroethane, 51.2% (Re- f 
frigerant 502) CC1F2CFJ 30 

Monochlorodifluoromethane (Refrigerant 13) CC1F3 27 
Octafluorocyclobutane (Refrigerant C318) C4F8 50 
Trichloromonofluoromethane (Refrigerant 11) CC13F 35 
Trichlorotrifluoroethane (Refrigerant 113) C2C13F, 24 

•Volatile charge in a control shall not be considered as refrigerant 
••ASHRAE Designation (See SBC 7806) 

(2) Group 1 Refrigerants 
(a) Direct Systems. The maximum permissible quantity of a Group 1 

refrigerant in a direct system as specified in Table 1 except Institutional 
Occupancies where further limited by SBC 7807(2) (a) (1). 

(1) Direct Systems in Institutional Occupancies shall be limited to 
unit systems each containing not more than 20 pounds of Group 1 refriger­
ants except in kitchens, laboratories, and mortuaries. (See SBC 7807(2) (d). 

(2) When the refrigerant-containing parts of a system are located in 
one or more enclosed spaces, the cubical content of the smallest enclosed 
humanly occupied space other than the machinery room, shall be used to 
determine the permissible quantity of refrigerant in the system. Where a 
refrigerating system has evaporator coils serving individual stories of a 
building, the story having the smallest volume shall be used to determine the 
maximum quantity of refrigerant in the entire system. 

(3) When the evaporator is located in an air duct system, cubical 
content of the smallest enclosed humanly occupied space served by the air 
duct system shall be used to determine the permissible quantity of refrigerant 
in the system; however, if the air flow to any enclosed space served by the 
air duct system cannot be shut off or reduced below one-quarter of its 
maximum, the cubical contents of the entire space served by the air duct 
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system may be used to determine the permissible quantity of refrigerant in 
the system. 

(4) In Institutional and Public Assembly Occupancies, direct ex­
pansion coils or evaporators used for air conditioning and located down­
stream from, and in proximity to, a heating coil, or located upstream within 
18 inches of a heating coil, shall be fitted with a pressure relief device dis­
charging to the outside of the building in an approved manner; except that 
such a relief device shall not be required on unit or self-contained systems 
if the internal volume of the low side of the system which may be shut off 
by valves, divided by the total weight of refrigerant in the system less the 
weight of refrigerant vapor contained in the other parts of the system at 
110° F., exceeds the specific volume of the refrigerant at critical conditions 
of temperature and pressure. 

(Note: The above exemption is also stated in formula form below.) 

w _ 2 W shall be more than VBP 

Where 
V1=Iow side volume, cu. ft. 
VBP=specinc volume at critical conditions of temperature and pressure, 

cu. ft. per lb. 
Wx=total weight of refrigerant in system, lb. 
W2=weight of refrigerant vapor (lb.) at 110° F. in V2, 

V, 
^specific volume of refrigerant, in cu. ft. per lb., at 110° F., where V,=total 

volume of system less V t cu. ft. 

(b) Indirect Systems. A system containing more than the quantity of a 
Group 1 refrigerant allowed in Table 1 shall be of the indirect type with 
all refrigerant-containing parts, excepting parts mounted outside the build­
ing and piping installed in accordance with SBC 7807(1) (c), installed in a 
machinery room used for no other purpose than for mechanical equipment 

(c) Open Flames in Machinery Rooms. No open flames or apparatus to 
produce an open flame shall be installed in a machinery room where any 
refrigerant other than carbon dioxide is used unless the flame is enclosed 
and vented to the open air. The use of matches, cigarette lighters, halide 
leak detectors, and similar devices shall not be considered a violation of this 
paragraph or of SBC 7807(2) (d). 

(d) Open Flames in Institutional Occupancies. In Institutional Occu­
pancies, where more than I pound of a Group 1 refrigerant, other than 
carbon dioxide, is used in a system, any portion of which is in a room where 
there is an apparatus for producing an open flame, then such refrigerant 
shall be classed in Group 2, unless the flame-producing apparatus is provided 
with a hood and flue capable of removing the products of combustion to the 
open air. 

(3) Group 2 Refrigerants. 
(a) Direct Systems. Direct systems containing Group 2 refrigerants 

shall not be used for air conditioning for human comfort. For other applica­
tion, the maximum permissible quantity of Group 2 refrigerants in a direct 
system is shown in Table 2. 

(b) Indirect Systems. The maximum permissible quantity of Group 2 
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refrigerant in any indirect system is shown in Table 3. Such systems shall be 
of the following type: 

(1) Institutional and Public Assembly Occupancies— Indirect vented 
closed-surface, or double indirect vented open-spray. 

* TABLE No. 2 

MAXIMUM PERMISSIBLE QUANTITIES OF GROUP 2 
REFRIGERANTS FOR DIRECT SYSTEMS 

Type of refrigerating system 

Maximum 
pounds for various occupancies 

Institu- Public Resi- Com-
tional assembly dential mercial 

Sealed Absorption Systems: 
a) In public hallways or lobbies. 
b) In other than public hallways 

or lobbies 

Self-contained or Unit Systems: 
a) In public hallways or lobbies. 
b) In other than public hallways 

or lobbies 

0 

0* 

0 

0 

0 

6 

0 

0* 

3 

6 

0 

6 

3 

20 

0 

20 

•Six pounds allowed when installed in kitchens, laboratories, and mortuariees. 

(2) Residential and Commercial Occupancies — Indirect vented 
closed-surface, or double indirect vented open-spray, or primary circuit of 
double-refrigerant type. 

(c) Machinery Rooms for Indirect Systems, Group 2 Refrigerants. 
(1) Indirect systems using Group 2 refrigerants not in excess of the 

quantities shown in Column 1 of Table 3 shall have all refrigerant-containing 
parts, excepting parts mounted outside the building and piping installed in 
accordance with SBC 7807(1) (c), installed in a machinery room used for no 
other purpose than for mechanical equipment. 

TABLE No. 3 

MAXIMUM PERMISSIBLE QUANTITIES OF GROUP 2 
REFRIGERANTS FOR INDIRECT SYSTEMS 

Occupancy 

Column 1 
Machinery Rooms 

max. lb. 

Column 2 
Class T Machinery 

Rooms 
max. lb. 

Institutional 
Public Assembly 
Residential 
Commercial 

0 
0 

Not more than 300 lb. 
Not more than 600 lb. 

Not more than 500 lb. 
Not more than 1000 lb. 

No limit 
No limit 
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(2) Indirect systems using Group 2 refrigerants not in excess of the 
quantities shown in Column 2 of Table 3 shall have all refrigerant-containing 
parts installed in a Class T machinery room. 

(3) Flame-Producing Devices, Hot Surfaces, and Electrical Equip­
ment in Machinery Rooms. Where a machinery room is required by this 
Code to house a refrigerating system containing any Group 2 refrigerant 
other than sulphur dioxide, no flame-producing device or hot surface above 
800° F. shall be permitted in such room and all electrical equipment in the 
room shall conform to the requirements of Hazardous Locations Class I of 
the latest edition of the National Electrical Code. The use of matches, cigar­
ette lighters, halide leak detectors, and similar devices shall not be considered 
a violation of this paragraph. 

(4) Group 3 Refrigerants 
(a) Group 3 refrigerants shall not be used in Institutional, Public As­

sembly, Residential, or Commercial Occupancies except in laboratories for 
Commercial Occupancies. In such laboratory installations only unit systems 
containing no more than 6 pounds shall be used unless the number of per­
sons does not exceed one person per 100 square feet of laboratory floor 
area, in which case the requirements for Industrial Occupancy shall apply. 

SBC 7808 Requirements for Industrial Occupancies. 
(1) General. There shall be no restrictions on the quantity or kind of re­

frigerant used in an Industrial Occupancy, except as specified in SBC 7808 
(2) and SBC 7809(10). 

(2) Number of Persons. When the number of persons in a refrigerated 
space, served by a direct system, on any floor above the first floor (ground 
level or deck level) exceeds one person per 100 square feet of floor area, 
the requirements of Commercial Occupancy shall apply unless that refrig­
erated space containing more than one person per 100 square feet of floor 
area above the first floor is provided with the required number of doors open­
ing directly into approved building exits. Such refrigerated space shall be cut 
off from the rest of the building by tight construction with tight-fitting doors. 

NOTE: The above does not prohibit openings for the passage of products 
from one refrigerated space to another refrigerated space. 

SBC 7809 Installation Requirements. 
(1) Foundations and Supports for condensing units or compressor units 

shall be of substantial and noncombustible construction when more than 6 
inches high. 

(2) Moving Machinery should be guarded in accordance with accepted 
safety standards. 

(3) Clear Space adequate for inspection and servicing of condensing units 
or compressor units shall be provided. 

(4) Condensing Units or Compressor Units with Enclosures shall be 
readily accessible for servicing and inspection. 

(5) Water Supply and Discharge Connections should be made in accord­
ance with accepted safety and health standards. 

(a) Discharge water lines shall not be directly connected to the waste or 
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sewer system. The waste or discharge from such equipment shall be over and 
above a trapped and vented plumbing fixture. 

(6) Illumination adequate for inspection and servicing of condensing units 
or compressor units should be provided. 

(7) Electrical Equipment and Wiring shall be installed in accordance with 
accepted safety standards. 

(8) Gas Fuel Devices and Equipment used with refrigerating systems shall 
be installed in accordance with accepted safety standards. 

(9) Open Flames. When the quantity of flammable refrigerant in any one 
refrigerating system exceeds the amount given in Table 4 for each 1000 
cubic feet of room volume in which the system or any part thereof is in­
stalled, then no flame-producing device or hot surface above 800" F. shall be 
permitted in such room and all electrical equipment in the room shall con­
form to the requirements of Hazardous Locations Class I of the latest 
edition of the National Electrical Code. 

TABLE No. 4 

MAXIMUM PERMISSIBLE QUANI1I1 

Name 

Butane 
Ethane 
Ethyl chloride 
Ethylene 
Isobutane 
Methyl chloride 
Methyl formate 
Propane 

FLAMMABLE REFRIGERANTS 

Chemical 
formula 

C<H10 

C?HS 
C.H5C1 
C2H4 
(CH3),CH 
CH,C1 
HCOOCH, 
QHS 

ES Ol ? 

Maximum quantity 
in lb. 
ft. of 

per 1000 cu. 
room volume 

2V4 
VA 
6 
2 
2V4 

10 
7 
2V4 

(10) Flammable Refrigerants as listed in Table 4 shall not be used in a 
refrigerating system in excess of 1000 pounds unless approved by the author­
ity having jurisdiction. 

(11) Machinery Room Requirements (see Definitions, Machinery Room 
and Machinery Room, Class T). 

(a) Each refrigerating machinery room shall be provided with tight-
fitting door or doors and have no other openings. 

(b) Each refrigerating machinery room shall be provided with means 
for ventilation to the outer air. The ventilation shall consist of windows or 
doors opening to the outer air, of the size shown in Table 5, or of mechan­
ical means capable of removing air from the room in accordance with Table 
5. The amount of ventilation for refrigerant removal purposes shall be de­
termined by the refrigerant content of the largest system in the machinery 
room. 

(c) Mechanical Ventilation, when used, shall consist of one or more 
power-driven exhaust fans, which shall be capable of removing from the 
refrigerating machinery room the amount of air specified in Table 5. The 
inlet to the fan, or fans, or air duct connection shall be located near the re-

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



483 SBC 7809 

frigerating equipment. The outlet from the fan, or fans, or air duct connec­
tions shall terminate outside of the building in an approved manner. Provi­
sion should be made for the inlet of air to replace that being exhausted. 

(d) Class T Machinery Rooms in basements or subbasements (see Defi­
nition, Class T Machinery Room) shall have, as specified in Table 5, me­
chanical ventilation operating continuously. 

(12) Air Duct Systems of air-conditioning equipment for human comfort 
using mechanical refrigeration should be installed in accordance with ac­
cepted safety standards. 

TABLE No. 5 

MINIMUM AIR EXHAUST QUANTITIES AND OPENINGS 
Weight of 
refrigerant 

in system, lb. 
up to 20 

50 
100 
150 
200 
250 
300 
400 
500 
600 
700 
800 
900 

1,000 
1,250 
1,500 
1,750 
2,000 
2,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 

Mechanical 
discharge 
of air, cfm 

150 
250 
400 
550 
680 
800 
900 

1,100 
1,275 
1,450 
1,630 
1,800 
1,950 
2,050 
2,250 
2,500 
2,700 
2,900 
3,300 
3,700 
4,600 
5,500 
6,300 
7,200 
8,000 
8,700 
9,500 

10,900 
12,200 
13,300 
14,300 
15,200 
17,000 
18,200 
19,400 
20,500 
21,500 

Open areas of 
windows and 
doors sq. ft 

4 
6 

10 
12V4 
14 
15 
17 
20 
22 
24 
26 
28 
30 
31 
33 
37 
38 
40 
43 
48 
55 
62 
68 
74 
80 
85 
90 

100 
109 
118 
125 
130 
140 
145 
150 
155 
160 
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SBC 7810 Refrigerant Piping, Valves, Fittings and Related Parts 
(1) General. Refrigerating piping, valves, fittings, and related parts used 

in the construction and installation of refrigerating systems shall conform 
to the American Standard Code for Pressure Piping. 

(2) Metal Enclosures or Pipe Ducts for Soft Copper Tubing. Rigid or 
flexible metal enclosures shall be provided for soft, annealed copper tubing 
used for refrigerant piping erected on the premises and containing other 
than Group 1 refrigerants. No enclosures shall be required for connections 
between condensing unit and the nearest riser box, provided such connec­
tions do not exceed 6 feet in length. 

(3) Specific Minimum Requirements for Refrigerant Pipe and Tubing. 
(a) No less than Schedule 80 wall thickness carbon steel or wrought 

iron pipe shall be used for Group II and Group III refrigerant liquid lines 
for sizes 1 Vi inches and smaller. 

No less than Schedule 40 wall thickness carbon steel or wrought iron 
pipe shall be used for Group I refrigerant liquid lines sizes 6 inches and 
smaller, Group II and Group III refrigerant liquid lines sizes 2 inches 
through 6 inches, and Group I, Group II, and Group III refrigerant vapor 
lines 6 inches and smaller. 

Butt-welded carbon steel and butt-welded wrought iron pipe shall not be 
used for refrigerant liquid lines. 

Cast iron pipe shall not be used for Group I, Group II, or Group III 
refrigerant lines. 

(b) Standard iron pipe size copper and red brass (not less than 80 per­
cent copper) pipe may be used and shall conform to ASTM Specification 
B-42 for copper pipe and ASTM Specification B-43 for red brass pipe. 

(c) Watertube size hard copper tubing used for refrigerant piping 
erected on the premises shall conform to ASTM Specifications B88 Types 
K or L, for dimensions and specifications, except that copper tubing with 
outside diameters of Vn inch and % inch shall have a minimum nominal 
wall thickness of not less than 0.030 inch and 0.032 inch, respectively. 

(d) Soft annealed copper tubing used for refrigerant piping erected on 
the premises shall not be used in sizes larger than 1% inch Standard Size 
(1.375" outside diameter). Mechanical Joints shall not be used on soft an­
nealed copper tubing on sizes larger than % inch Standard Size (0.875" out­
side diameter). It shall conform to ASTM Specifications B280. Minimum 
nominal wall thickness of soft annealed copper tubing shall be as follows: 

Standard Outside Wall 
Size Diameter Thickness 
In. In. In. 

V4 0.250 0.030 
% 0.375 0.032 
Vx 0.500 0.032 
% 0.625 0.035 
VA 0.750 0.042 
% 0.875 0.045 

•1 1.000 0.050 
IVi 1.125 0.050 

•IVi 1.250 0.055 
1% 1.375 0.055 

*Not included as standard size in ASTM B280. 
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(e) Sweat joints on copper tubing used in refrigerating systems contain­
ing Group 11 or Group 111 refrigerants shall be brazed joints. Soldered joints 
shall not be used in such refrigerating systems. 

(4) Joints and Refrigerant-Containing Parts in Air Ducts. Joints and all 
refrigerant-containing parts of a refrigerating system located in an air duct 
of an air-conditioning system carrying conditioned air to and from a hu­
manly occupied space shall be constructed to withstand without leakage, a 
temperature of 1000° F. 

(5) Exposure of Refrigerant Pipe Joints. Refrigerant pipe joints erected 
on the premises shall be exposed to view for visual inspection prior to being 
covered or enclosed. 

(6) Stop Valves. 
(a) General Requirements. All systems containing more than 50 pounds 

of a Group I refrigerant or 6 pounds of a Group II or 111 refrigerant, other 
than systems utilizing nonpositive displacement compressors, shall have stop 
valves installed as follows: 

(1) Each inlet of each compressor, compressor unit, or condensing 
unit; 

(2) Each discharge outlet of each compressor, compressor unit, or 
condensing unit, and of each liquid receiver. 

(b) Systems Containing 100 Pounds or More of Refrigerant. All sys­
tems containing 100 pounds or more of a refrigerant, other than systems 
utilizing nonpositive displacement compressors, shall have stop valves, in 
addition to those in SBC 7810(6) (a), on each inlet of each liquid receiver 
except that none shall be required on the inlet of a receiver in a condensing 
unit nor on the inlet of a receiver which is an integral part of a condenser. 

(c) Stop valves used with soft annealed copper tubing or hard drawn 
copper tubing % inch standard size (0.875" outside diameter) or smaller 
shall be securely mounted, independent of tubing fastenings or supports. 

(d) Stop valves shall be suitably labelled if it is not obvious what they 
control. Numbers may be used to label the valves provided a key to the 
numbers is located near the valves. 

(7) Location of Refrigerant Piping. 

(a) Refrigerant piping crossing an open space which affords passageway 
in any building shall be not less than IVi feet above the floor unless against 
the ceiling of such space. 

(b) Free passageway shall not be obstructed by refrigerant piping. Re­
frigerant piping shall not be placed in any elevator, dumbwaiter, or other 
shaft containing a moving object, or in any shaft which has openings to 
living quarters or to main exit hallways. Refrigerant piping shall not be 
placed in public hallways, lobbies, or stairways, except that such refrigerant 
piping may pass across a public hallway if there are no joints in the section 
in the public hallways, and provided nonferrous tubing of 1 inch nominal 
diameter (l ' /s inch outside diameter) and smaller be contained in a rigid 
metal pipe. 
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SBC 7811 Design and Construction of Equipment 
(1) General 

(a) Every part of a refrigeuting system, with the exception of pressure 
gages, control mechanisms and limited charged systems, shall be designed, 
constructed, and assembled to be capable of withstanding a test pressure not 
less than the minimum refrigerant leak field test pressure specified in Table 
6 without being stressed beyond one-third of its ultimate strength. (See SBC 
7811(2).) Limited charged systems equipped with a pressure-relief device, 
shall be designed, constructed, and assembled to be capable of withstanding 
a test pressure not less than 1.5 times the setting of the pressure relief device 
without being stressed beyond VS of its ultimate strength. 

NOTE: This paragraph establishes a minimum design working pressure 
in terms of the field test pressure so that the minimum refrigerant leak field 
pressure, specified in Table 6, can be safely applied. Rules governing pres­
sure-relief devices, pressure-limiting devices, etc., shall be based on the 
design working pressure selected. 

(b) All materials used in the construction and installation of refrigerat­
ing systems shall be suitable for conveying the refrigerant used. No material 
shall be used that will deteriorate because of the refrigerant, or the oil, or 
the combination of both. 

NOTE: Many refrigerants are corrosive to the usual materials when 
moisture or air, or both, are present and it is assumed in approving these 
materials that the system will be charged and operated in accordance with 
accepted practice, to prevent or minimize this corrosion. 

(c) Aluminum, Zinc, or Magnesium shall not be used in contact with 
methyl chloride in a refrigerating system. Magnesium alloys shall not be 
used in contact with any halogenated refrigerant 

(2) Minimum Test Pressures. Every refrigerant-containing part of every 
system, including pressure gages and control mechanisms, shall be tested and 
proved tight by the manufacturer, at not less than the minimum refrigerant 
leak field test pressure specified in Table 6 except limited charged systems. 
(See SBC 7811(3) and SBC 7815(b).) 

(a) The test pressure applied to either the high or low side of each re­
frigerating system shall be at least equal to the design working pressure of 
the pressure vessels in the high or low side of the system, respectively, or to 
the setting of the pressure-relief device protecting the respective pressure 
vessels, whichever is lower, but not less than the minimum refrigerant leak 
field test pressures specified in Table 6. Any components connected to said 
pressure vessels shall be of sufficient strength to conform to the design re­
quirements of SBC 7811(1) (a). 

(b) Limited Charged Unit Systems shall be tested in accordance with 
SBC 7811(2) except that limited charged unit systems equipped with a 
pressure-relief device may be tested and proved tight at a pressure not less 
than 1 lA times the setting of the pressure-relief device. 

(3) Equipment Listed by an Approved Nationally Recognized Testing 
Laboratory having a follow-up inspection service shall be deemed as meeting 
the intent of the requirements of SBC 7811(1) and (2). 

(4) Pressure-Limiting Devices. 
(a) Pressure-limiting devices shall be provided on all systems containing 
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more than 20 pounds of refrigerant and operating above atmospheric pres­
sure, and on all water cooled systems so constructed that the compressor or 
generator is capable of producing a pressure in excess of the test pressure; 
except water cooled unit systems containing not more than 3 pounds of a 
Group I refrigerant providing the operating pressure developed in the sys­
tem with the water supply shut off does not exceed one-fifth the ultimate 
strength of the system, or providing an overload device will stop the action 
of the compressor before the pressure exceeds one-fifth the ultimate strength 
of the system. 

(b) The maximum setting to which a pressure limiting device may 
readily be set by use of the adjusting means provided shall not exceed 90 
percent of the setting of the pressure-relief device installed on the high side 
of a system, 90 percent of the refrigerant leak field test pressure actually 
applied, or 90 percent of the design working pressure of the high side of 
the system, whichever is smallest The pressure-limiting device shall stop 
the action of the pressure-imposing element at a pressure no higher than 
this maximum setting. In determining this maximum setting for systems 
erected on the premises and field leak tested in accordance with SBC 7811 
(1) (a), 90 percent of the leak field test pressures in Table 6 may be utilized 
in lieu of the field test pressure actually applied. (See SBC 7815(1) and (1) 
(a) for minimum refrigerant leak field test pressures. 

(1) On systems using nonpositive displacement compressors, the 
pressure-limiting device may be set at the pressure setting of the relief de­
vice, the refrigerant leak field test pressure actually applied or the design 
working pressure of the high side of the system, whichever is smallest, pro­
vided the pressure-relief is subject to low side pressure and there are no stop 
valves on the system as exempted by SBC 7810(6) for nonpositive displace­
ment compressors. 

(c) Pressure-limiting devices shall be connected, with no intervening 
stop valves, between the pressure-imposing element and any stop valve on 
the discharge side. 

(5) Liquid Level Gage Glasses, except those of the bull's-eye or reflex 
type, shall have automatic closing shut-off valves, and such glasses shall be 
adequately protected against injury. 

(6) Dial of a Pressure Gage, when the gage is permanently installed on 
the high side of a refrigerating system, shall be graduated up to approxi­
mately double the operating pressure, but in no case less than 1.2 times the 
design working pressure. 

(7) Nameplate. Each separately sold condensing unit and each compressor 
or compressor unit sold for field assembly in a refrigerating system shall 
carry a nameplate marked with the manufacturer's name, nationally regis­
tered trademark or trade name, identification number, the test pressure 
applied by the manufacturer, and the refrigerant for which it is designed. 
The refrigerant shall be designated according to ANSI B79.1, Number Des­
ignation of Refrigerants. 

SBC 7812 Refrigerant-Containing Pressure Vessels 
(1) Refrigerant-Containing Pressure Vessels exceeding 6 inches inside 

diameter, except those having a maximum allowable internal or external 
working pressure 15 psig or less, shall comply with the rules of Section VIII 
of the ASME Boiler and Pressure Vessel Code covering the requirements 
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for the design, fabrication, and inspection during construction of unfixed 
pressure vessels. 

(a) Certification for ASME "UM" Stamped Pressure Vessels. Certifi­
cation requirements on pressure vessels which are built in accordance with 
Section Vlll of the ASME Boiler and Pressure Vessel Code under Paragraph 
U-l (g) and stamped with the "UM" symbol (see Paragraph UG-116) can 
be met by keeping a production series record of material used and tests 
made. Certification for individual vessels, where required, may be made by 
abstracting data from the series record on Data Report Form U-3. 

(2) Refrigerant-Containing Pressure Vessels not exceeding an inside di­
ameter of 6 inches, irrespective of pressure, shall be listed either individually 
or as part of refrigeration equipment, by an approved nationally recognized 
testing laboratory having a follow-up inspection service. Vessels not so 
listed shall be constructed according to SBC 7812(1) and (1) (a). 

(3) Relief Devices. All pressure vessels, irrespective of size or pressure, 
shall be equipped with relief devices in accordance with the requirements 
of SBC 7814 of this Code. 

(4) Standard Hydrostatic Tests. Fusion welded pressure vessels shall be 
tested in accordance with Paragraph UG-99, Section VIII of the ASME 
Boiler and Pressure Vessel Code. (See also SBC 7812(4) (a).) 

(a) Pneumatic Tests. Vessels for use in services which cannot tolerate 
the presence of a testing liquid and which cannot be readily dried, and the 
parts of which have been previously tested by hydrostatic pressure to not 
less than \¥i times the design working pressure of the vessel, may be given 
a pneumatic test as prescribed in Paragraph UG-100, Section VIII of the 
ASME Boiler and Pressure Vessel Code. 

SBC 7813 Relief Devices in General 
(1) General. Every refrigerating system shall be protected by a pressure-

relief device unless so constructed that pressure due to fire conditions will 
be safely relieved by some part of the system. 

(a) No stop valve shall be located between any automatic pressure-
relief device or fusible plug and the part or parts of the system protected 
thereby, except when the parallel relief devices mentioned in SBC 7814(2) 
are so arranged that only one can be rendered inoperative at a time for 
testing or repair purposes. 

(b) All pressure-relief devices shall be connected as nearly as practicable 
directly to the pressure vessel or other parts of the system protected thereby, 
above the liquid refrigerant level, and installed so that they are readily ac­
cessible for inspection and repair and so that they cannot be readily rendered 
inoperative. Fusible plugs may be located above or below the liquid refrig­
erant level. 

(c) The seats and discs of pressure-relief devices shall be constructed 
of suitable material to resist refrigerant corrosion or other chemical action 
caused by the refrigerant. Seats or discs of cast iron shall not be used. 

(d) The rated discharge capacity of a pressure-relief valve for a re­
frigerant-containing vessel, expressed in pounds of air per minute, shall be 
determined at a pressure at the inlet of the relief valve equal to 110 percent 
of the valve setting in accordance with Paragraph UG-131, Section VIII of 
the ASME Boiler and Pressure Vessel Code. 
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(e) The rated discharge capacity of a rupture member of fusible plug 
discharging to atmosphere under critical flow conditions in pounds of air 
per minute shall be determined by the following formulas: 

C=0.8 Pid* ^ 

(1) «.* yi: 
Where 
C=minimum required discharge capacity, in lb. of air per min. 
d=minimum diameter of bore of fusible plug or internal diameter of 

iolet pipe to rupture member in inches 
Where ;'or rupture members: 
P!=(set pressure x 1.10) + 14.7 
For fusible plugs: 
P,=absolute saturation pressure, corresponding to the stamped tempera­

ture melting point of the fusible plug or the critical pressure of the refriger­
ant used, whichever is smaller, psia 

(f) All pressure-relief devices (not fusible plugs) shall be directly pres­
sure-actuated. 

(g) The size of the discharge pipe from the pressure-relief device shall 
be not less than the size of the relief device outlet. The discharge from more 
than one relief device may be run into a common header, the area of which 
shall be not less than the sum of the areas of the pipes connected thereto. 

(h) The length of discharge piping permitted to be installed on the 
outlet of a relief valve, rupture member, or fusible plug shall be determined 
as follows: 

C + 3 P d 5 " 

-V 
(2) 

9 p i 

Where 
C=minimum required discharge capacity, in lb. of air per min. 
d=internal diameter of pipe in in. 
L=length of discharge pipe in ft 
P=0.25P! (P, is defined under Equation 1.) 
(See Table 7 for computations derived from the preceding formula.) 

(2) Pressure-Relief Devices for Positive Displacement Compressors. Posi­
tive displacement compressors operating above IS pounds per square inch 
gage and having a displacement exceeding 50 cubic feet per minute, shall 
be equipped by the manufacturer with a pressure-relief device of adequate 
size and pressure setting to prevent rupture of the compressor located be­
tween the compressor and stop valve on the discharge side. The discharge 
from such relief device may be vented to the atmosphere or into the pressure 
side of the system. 

(3) Discharge of Pressure-Relief Devices and Fusible Plugs on all systems 
containing more than 6 pounds of Group II or Group III refrigerants shall 
be to the outside of the building in an approved manner. Discharge of 
pressure-relief devices and fusible plugs on all systems containing more than 
100 pounds of Group I refrigerants, unless installed in a Machinery Room 
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used for no purpose other than to house mechanical equipment and com­
plying with the provisions as specified in SBC 7809(11) shall be to the out­
side of the building in an approved manner. 

(a) Pressure-relief devices may discharge into the low side of the sys­
tem, provided the pressure-relief devices are of a type not appreciably af­
fected by back pressures and provided the low side of the system is equipped 
with pressure-relief devices. The relief devices on the low side of the system 
shall have sufficient capacity to protect the pressure vessels that are 
relieved into the low side of the system, or to protect all pressure vessels on 
the low side of the system, whichever relieving capacity is the largest, as 
computed by the formula in SBC 7814(5). Such low side pressure-relief 
devices shall be set in accordance with SBC 7814(6) and vented to the out­
side of the building in an approved manner. 

(4) Ammonia Discharge. Where ammonia is used, the discharge may be 
into a tank of water which shall be used for no purpose except ammonia 
absorption. At least 1 gallon of fresh water shall be provided for each pound 

' of ammonia in the system. The water used shall be prevented from freezing 
without the use of salt or chemicals. The tank shall be substantially con­
structed of not less than Va inch or No. 11 U.S. gage iron or steel. No hori­
zontal dimension of the tank shall be greater than one-half the height. The 
tank shall have hinged cover, or, if of the enclosed type, shall have a vent 
hole at the top. All pipe connections shall be through the top of the tank 
only. The discharge pipe from the pressure-relief valves shall discharge the 
ammonia in the center of the tank near the bottom. 

(5) Sulphur Dioxide Discharge. Where sulphur dioxide is used, the dis­
charge may be into a tank of absorptive brine which shall be used for no 
purpose except sulphur dioxide absorption. There shall be 1 gallon of 
standard dichromate brine (2Vi pounds sodium dichromate per gallon water) 
for each pound of sulphur dioxide in the system. Brines made with caustic 
soda or soda ash may be used in place of sodium dichromate, provided the 
quantity and strength give the equivalent sulphur dioxide power. The tank 
shall be substantially constructed of not less than Va inch or No. 11 U.S. 
gage iron or steel. The tank shall have a hinged cover, or, if of the en­
closed type, shall have a vent hole at the top. All pipe connections shall be 
through the top of the tank only. The discharge pipe from the pressure-relief 
valve shall discharge the sulphur dioxide in the center of the tank near the 
bottom. 

SBC 7814 Relief Devices for Pressure Vessels 
(1) General. The rules of this section are based upon the rules given in 

Paragraphs UG-125 to UG-134 inclusive, of Section VIII of the ASME 
Boiler and Pressure Vessel Code, with such additional modifications as are 
necessary for control of refrigerants. -

(2) Pressure Vessels over 3 Cubic Feet. Each pressure vessel containing 
liquid refrigerant with internal gross volume exceeding 3 cubic feet, except 
as specified in SBC 7814(4), and which may be shut off by valves from all 
other parts of a refrigerating system, shall be protected by a pressure-relief 
device, having sufficient capacity to prevent the pressure in the pressure 
vessel from rising more than 10 percent above the setting of the pressure-
relief device. (See SBC 7814(5).) 

(a) Pressure Vessels over 3 Cubic Feet, but Less than 10 Cubic Feet. 
Under conditions specified in SBC 7814(2), a single relief device (Relief 
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valve or rupture member) may be used on pressure vessels having less than 
10 cubic feet internal gross volume. 

(b) Pressure Vessels of 10 Cubic Feet Internal Gross Volume or Over. 
Under conditions specified in SBC 7814(2), a relief device system consisting 
of a pressure-relief device in parallel with a second pressure-relief device 
as described in SBC 7813(1) (a) shall be provided on pressure vessels having 
internal gross volume of 10 cubic feet or over. Each relief valve or rupture 
member shall have sufficient capacity to prevent the pressure in the pressure 
vessel from rising more than ten percent above the setting of the pressure-
relief device. (See SBC 7814(8).) 

(1) Relief Valves Discharging into Low Side of the System. Under 
conditions permitted in SBC 7913(3) (a), a single relief valve (not rupture 
member) of the required relieving capacity may be used on vessels of 10 
cubic feet or over. 

(c) Relief Devices in Parallel on Large Vessels. In cases where large 
pressure vessels containing liquid refrigerant except as specified in SBC 
7814(4) require the use of two or more pressure-relief devices in parallel 
to obtain the capacity required by SBC 7814(5), the battery of pressure-
relief devices shall be considered as a unit, and therefore as one pressure-
relief device. 

(3) Pressure Vessels with Internal Gross Volume of 3 Cubic Feet or Less. 
Each pressure vessel having an internal gross volume of 3 cubic feet or less, 
containing liquid refrigerant, except as specified in SBC 7814(4), and which 
may be shut off by valves from all other parts of a refrigerating system, 
shall be protected by a pressure-relief device, or fusible plug. A fusible plug 
is permitted only on the high side of a refrigerating system. Pressure vessels 
of less than 3 inch I D are exempt from these requirements. 

(a) Relief Valves on Pressure Vessels with Gross Volume of 3 Cubic 
Feet or Less. If a relief valve or rupture member is used to protect a pres­
sure vessel, the ultimate bursting pressure of the pressure vessl so protected 
shall be at least 2V4 times the pressure setting of the pressure-relief valve or 
rupture member. 

(b) Fusible Plugs and Pressure Vessels with Gross Volume of 3 Cubic 
Feet or Less. If a fusible plug is used, the ultimate bursting pressure of the 
pressure vessel so protected shall be at least 2Yi times the refrigerant satura­
tion pressure, psia, corresponding to the stamped temperature on the fusible 
plug, or at least 2V£ times the critical pressure of the refrigerant used, which­
ever is smaller. 

(4) Relief-Device for Pressure Vessels Used As, or As Part of Evaporator. 
Pressure vessels having internal diameters greater than 6 inches used as, or 
as part of, evaporators insulated or installed in insulated space, and which 
may be shut off by valves from all other parts of a refrigerating system 
shall be protected by a pressure-relief device in accordance with the provi­
sions of SBC 7814(2) and (3) except that the provisions of SBC 7814(2) (b), 
requiring a second parallel relief device, shall not apply. Pressure vessels 
used as evaporators, having internal diameters of 6 inches or less, are exempt 
from pressure-relief valve requirements. 

(5) Required Capacity. The minimum required rated discharge capacity 
of the pressure-relief device or fusible plug for a refrigerant-containing vessel 
shall be determined by the following: 

C=fDL (3) 
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Where 
C= minimum required discharge capacity of the relief device in lb. of air 

per min. 
D=outside diameter of the vessel in ft. 
L=length of the vessel in ft. 
f=factor dependent upon kind of refrigerant, as follows: 

Kind of refrigerant Value of f 

Ammonia (Refrigerant 717) 0.5 
Refrigerants 12, 22 and 500 1.6 
Refrigerants 502, 13, 13B1, and 14 when on cascaded systems 2.5 
All other refrigerants 1.0 

(6) Pressure-Relief Device Setting. Except as permitted in SBC 7814(3) 
(a), all pressure-relief devices shall be set to start to function at a pressure 
not to exceed the design working pressure of the pressure vessel as deter-

' mined by the manufacturer and stamped on the pressure vessel or system. 

(7) Rupture Member Setting. All rupture members used in lieu of, or in 
series with, a relief valve shall function at a pressure not to exceed the design 
working pressure of the vessel and the conditions of application shall con­
form to the requirements of Section VIII of the ASME Boiler and Pressure 
Vessel Code. 

Rupture members installed ahead of relief valves need not be larger, but 
shall not be smaller, than the relief valve inlet. (See SBC 7813(1) (c).) 

(8) Marking of Relief Devices. 
(a) All pressure-relief valves for refrigerant-containing vessels shall be 

set and sealed by the manufacturer. Each relief valve shall be marked by 
the manufacturer with the data required in Paragraph UG-129(a) of Section 
VIII of the ASME Boiler and Pressure Vessel Code. 

(b) Each rupture member for refrigerant-containing pressure vessels 
shall be marked with the information required in Paragraph UG-129(d) of 
Section VIII of the ASME Boiler and Pressure Vessel Code. 

SBC 7815 Held Tests 
(1) General. Every refrigerant-containing part of every system that is 

erected on the premises, except compressors, condensers, evaporators, safety 
devices, pressure gages, and control mechanisms, that are factory tested, 
shall be tested and proved tight after complete installation, and before oper­
ation, at not less than the minimum refrigerant leak field test pressures 
shown in Table 6, or in accordance with Section SBC 7815(1) (a) and (b). 

(a) Systems erected on the premises using Group I refrigerant and with 
copper tubing not exceeding % inch O D, with wall thickness as required 
by SBC 7815(3) (c) and (d) may be tested by means of the refrigerant 
charged into the system at the saturated vapor pressure of the refrigerant 
at 70* F. or higher. 

(b) Limited charged systems equipped with a pressure-relief device, 
erected on the premises, shall be tested at a pressure not less than IVi times 
the pressure setting of the relief device. 

(2) Test Medium. No oxygen or any combustible gas or combustible mix­
ture of gases shall be used within the system for testing. 
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TABLE No. 6 
MINIMUM REFRIGERANT LEAK FIELD TEST PRESSURES 

Refrigerant name & number* 
Ammonia (717) 
Butane (600) 
Carbon dioxide (744) 
Dichlorodifluoromethane (12) 
Dichlorodifluoromethane 73.8% ( 5 0 0 ) . . . 
Ethylidene fluoride 26.2% 
Dichloroethylene (1130) 
Dichloromeihane (Methylene chloride) (30) 
Dichloromonofluoromethane (21) 
Dichloroteirafluoroethane (114) 
Ethane (170) 
Ethyl chloride (160) 
Ethylene (1150) 
Isobutane (601) 
Methyl chloride (40) 
Methyl formate (611) 
Monobromotrifluoromethane (13B1) . . . . 
Monochlorodifluoromethane (22) 
Monochlorodifluoromethane 48 .8%, . . . . 

and Monochloropentafluoroethane 51.2% 
(502) 

Monochlorotrifluoromethane (13) . . . . 
Octafluorocyclobutane (C318) 
Propane (290) 
Sulphur dioxide (764) 
Trichloromonofluoromethane (11) . . . 
Trichlorotrifluoroeihane (113) 
NOTES: 
(a) For refrigerants not listed in Table 6 the test pressure for the high pressure 

side shall not be less than the saturated vapor pressure of the refrigerant at 
150" F. The test pressure for the low pressure side shall be not less than the 
saturated vapor pressure of the refrigerant at 110" F. However, the test pres­
sure for either the high or low side need not exceed 125 percent of the critical 
pressure of the refrigerant. In no case shall the test pressure be less than 30 
PSIO. 

(b) When a compressor is used as a booster to obtain a low pressure and dis­
charges into the suction line of another system, the booster compressor is 
considered a part of the low side, and values listed under the low side column 
in Table 6 shall be used for both high and low side of the booster compressor 
provided that a low pressure stage compressor of the positive displacement 
type shall have a pressure-relief valve. 

(c) In field testing systems using nonpositive displacement compressors, the entire 
system shall be considered for field test purposes as the low side pressure. 

* ASHRAE Designation. 
** Critical pressure is 561 psia at critical temp, of 83.9° F. (See Note (a) above.) 

(a) The means used to build up the test pressure shall have either a 
pressure-limiting device or a pressure reducing device and a gage on the 
outlet side. 

Chemical 
formula 
NH 3 
C4H10 

CO, 
CC12F2 
CC12F, 

CH3CHF, ; 

CH2C12 
CHC12F 
C2C12F4 
C2H6 
Q H j C l 
C2H4 
(CH3)3CH 
CH3C1 
HCOOCH. 
CBrF, 
CHC1F2 
CHC1F, 

CC1F2CF8 J 
C C l F a 
C4F8 
C3Hg 

so2 CC13F 
C,C1,F, 

Minimum field 
refrigerant 

leak test 
pressures 
High 
side 
300 

95 
1500 

235 
285 

30 
30 
70 
50 

1200 
60 

1600 
130 
210 

50 
435 
300 

300 
685** 
130 
300 
170 
20 
20 

, psig 
Low 
side 
150 
50 

1000 
140 
150 

30 
30 
40 
50 

700 
50 

1200 
70 

120 
50 

245 
150 

150 
685** 

70 
150 
85 
20 
20 
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(3) Posting of Tests. A dated declaration of test should be provided for 
all systems containing 50 lb. or more of refrigerant, where required by SBC 
7815(1). The declaration should be mounted in a frame, protected by glass, 
and posted in the machinery room and should give the name of the refrig­
erant and the field refrigerant leak test pressures applied to the high side 
and the low side of the system. The declaration of test should be signed by 
the installer and, if an inspector is present at the tests, he should also sign 
the declaration. When requested, copies of this declaration shall be furnished 
to the enforcing authority. 

The leak test pressure requirements of Table 6 are not intended to apply 
to gas bulk storage tanks that are not permanently connected to a refrigera­
tion system. 

SBC 7816 Instructions 
(1) Signs. Each refrigerating system erected on the premises shall be pro­

vided with an easily legible permanent sign securely attached and easily ac­
cessible, indicating thereon the name and address of the installer, the kind 
and total number of pounds of refrigerant required in the system for normal 
operations, and the refrigerant leak field test pressure applied. 

(2) Metal Signs for Systems Containing More than 100 Pounds of Re­
frigerant. Systems containing more than 100 pounds of refrigerant shall be 
provided with metal signs having letters not less than Vi inch in height desig­
nating the main shutoff valves to each vessel, main steam or electrical con­
trol, remote control switch, and pressure-limiting device. On all exposed 
high pressure and low pressure piping in each room where installed outside 
the machinery room, shall be signs, as specified above, with the name of the 
refrigerant and the letters "HP" or "LP". 

(3) New Sign for Changed Refrigerant. When the kind of refrigerant is 
changed as provided in SBC 7816(7) (Substitution of Refrigerant), there shall 
be a new sign, of the same type as specified in SBC 7816(2), indicating 
clearly that a substitution has been made, and stating the same information 
for the new refrigerant as was stated in the original. 

(4) Charging and Discharging Refrigerants. When refrigerant is added to 
a system, except a unit system requiring less than 6 pounds of refrigerant it 
shall be charged into the low pressure side of the system. Any point on the 
downstream side of the main liquid line stop valve shall be considered as 
part of the low pressure side when operating with said stop valve in the 
closed position. No service container shall be left connected to a system 
except while charging or withdrawing refrigerant. 

(5) Refrigerants Withdrawn from Refrigerating Systems shall be trans­
ferred to approved containers only. No refrigerant shall be discharged to a 
sewer. 

(6) Containers Used for Refrigerants Withdrawn from a Refrigerating 
System shall be carefully weighed each time they are used for this purpose, 
and the Containers shall not be filled in excess of the permissible filling 
weight for such containers and such refrigerants as are prescribed in the 
pertinent regulations of the Interstate Commerce Commission. 

(7) Substitution of Kind of Refrigerant in a system shall not be made 
without the permission of the approving authority, the user, and the makers 
of the original equipment, and due observance of safety requirements, in­
cluding: 
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(a) The effects of the substituted refrigerant on materials in the system; 
(b) The possibility of overloading the liquid receiver which should not 

be more than 80 percent full of liquid; 
(c) The liability of exceeding motor horsepower, design working pres­

sure, or any other element that would violate any of the provisions of this 
Code; 

(d) The proper size of refrigerant controls; 
(e) The effect on the operation and setting of safety devices; 
(f) The possible hazards created by mixture of the original and the 

substituted refrigerant; 
(g) Effect of the classification of the refrigerant as provided in this 

standard. 
(8) Refrigerant Stored in a Machinery Room shall be not more than 20 

percent of the normal refrigerant charged nor more than 300 pounds of the 
refrigerant, in addition to the charge in the system and the refrigerant stored 
in a permanently attached receiver, and then only in approved storage con­
tainers. 

(9) Masks or Helmets. One mask or helmet shall be provided at a location 
convenient to the machinery room when an amount of a Group II refrig­
erant between 100 and 1000 pounds, inclusive, is employed. If more than 
1000 pounds of a Group II refrigerant are employed, at least two masks or 
helmets shall be provided. 

(a) Only complete helmets or masks marked as approved by the Bureau 
of Mines of the United States Department of the Interior and suitable for 
the refrigerant employed shall be used and they shall be kept in a suitable 
cabinet immediately outside the machinery room or other approved acces­
sible location. 

(b) Canisters or cartridges of helmets or masks shall be renewed imme­
diately after having been used or the seal broken and, if unused, the canis­
ters shall be renewed not later than the date noted on the canister labels. 

(10) Maintenance. All refrigerating systems shall be maintained by the 
user in a clean condition, free from accumulations of oily dirt, waste, and 
other debris, and shall be kept readily accessible at all times. 

(11) Responsibility as to Operation of the System. It shall be the duty of 
the person in charge of the premises on which a refrigerating system con­
taining more than 50 pounds of refrigerant is installed, to place a card con­
spicuously as near as practicable to the refrigerant compressor giving direc­
tions for the operation of the system, including precautions to be observed 
in case of a breakdown or leak as follows: 

(a) Instruction for shutting down the system in case of emergency; 
(b) The name, address, and day and night telephone numbers for ob­

taining service; 
(c) The name, address, and telephone number of the municipal in­

spection department having jurisdiction, and instructions to notify said de­
partment immediately in case of emergency. 

(12) Pressure Gages should be checked for accuracy prior to test and 
immediately after every occasion of unusually high pressure, equal to full 
scale reading either by comparison with master gages or by setting the 
pointer as determined by a dead weight pressure gage tester. 
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TABLE NO. 7—LENGTH OF DISCHARGE PIPING FOK RELIEF VALVES OR RUPTURE MEMBERS OF 
VARIOUS DISCHARGE CAPACITIES 

o Equlv. 
length of 
discharge 

pipe, ft. (L) JL 

Discharge capacity in lg. of air per mln. (C) Standard wall Iron pipe sizes, in. 

iK. m. VA 

50 
75 

100 
150 
200 
300 

0.81 
0.67 
0.58 
0.47 
0.41 
0.33 

RELIEF DEVICE SET AT 25 PSIA (P.) 

1.6 
1.4 
1.2 
0.95 
0.8 
0.67 

2.9 
2.4 
2.1 
1.7 
1.5 
1.2 

5.9 
4.9 
4.2 
3.4 
2.9 
2.4 

8.7 
7.2 
6.2 
5.0 
4.4 
3.6 

16.3 
13.3 
11.5 
9.4 
8.1 
6.6 

25.3 
20.9 
18.0 
14.6 
12.6 
10.5 

43.8 
35.8 
30.9 
25.3 
21.8 
17.9 

50 
75 

100 
150 
200 
300 

1.6 
1.3 
1.2 
0.94 
0.81 
0.66 

RELIEF DEVICE SET AT 50 PSIA (P,) 

3.3 
2.7 
2.3 
1.9 
1.6 
1.3 

5.9 
4.9 
4.2 
3.5 
2.9 
2.5 

11.9 
9.7 
8.4 
6.9 
5.9 
4.9 

17.4 
14.3 
12.3 
10.0 
8.7 
7.1 

32.5 
26.5 
23.0 
18.7 
16.3 
13.3 

50.6 
41.8 
36.0 
29.2 
25.3 
21.0 

87.6 
71.5 
61.7 
50.6 
43.7 
35.7 

50 
75 

100 
150 
200 
300 

2.4 
2.0 
1.7 
1.4 
1.2 
0.9 

RELIEF DEVICE SET AT 75 PSIA (P,) 

4.9 
4.1 
3.5 
2.8 
2.5 
2.0 

8.9 
7.3 
6.4 
5.2 
4.4 
3.7 

17.9 
14.6 
12.6 
10.3 
8.9 
7.3 

26.1 
21.4 
18.5 
15.0 
13.1 
10.7 

48.7 
39.8 
34.4 
28.0 
24.4 
19.9 

75.9 
62.6 
54.0 
43.8 
37.9 
31.5 

131.5 
107.0 
92.6 
75.9 
65.6 
53.5 

RELIEF DEVICE SET AT 100 PSIA (P,) 

50 
75 

100 
15C 
200 
300 

3.2 
2.7 
2.3 
1.9 
1.6 
1.3 

6.6 
5.4 
4.6 
3.8 
3.3 
2.7 

11.9 
9.7 
8.5 
6.9 
5.9 
4.9 

23.8 
19.4 
16.8 
13.7 
11.9 
9.7 

34.8 
28.6 
24.6 
20.0 
17.5 
14.2 

65.0 
53.0 
45.9 
37.4 
32.5 
26.5 

101.2 
S3.0 
72.0 
58.4 
50.6 
42.0 

175.2 
143.0 
123.0 
101.2 
87.6 
71.4 

4*. 
0\ 
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TABLE NO. 7—(Continued) 
LENGTH OF DISCHARGE PIPING FOR RELIEF VALVES OR RUPTURE MEMBERS OF 

VARIOUS DISCHARGE CAPACITIES 
-a 

Equiv. 
length of 
discharge 

pipe, ft. (L) M. 

Discharge capacity In Ig. of air per min. (C) Standard wall iron pipe sizes, in. 

JL IK. JiL 2H_ 

RELIEF DEVICE SET AT 150 PSIA (P,) 

RELIEF DEVICE SET AT 200 PISA (P.) 

RELIEF DEVICE SET AT 250 PSIA (P.) 

RELIEF DEVICE SET AT 300 PSIA (P,) 

50 
75 

100 
150 
200 
300 

4.9 
4.0 
3.5 
2.8 
2.4 
1.9 

9.9 
8.1 
6.9 
5.7 
4.9 
4.0 

17.9 
14.6 
12.7 
10.4 
8.9 
7.4 

35.7 
29.2 
25.2 
20.6 
17.8 
14.6 

52.3 
42.9 
36.9 
30.0 
26.2 
21.1 

97.5 
79.5 
68.9 
56.1 
48.7 
39.7 

151.8 
125.4 
108.0 
87.6 
75.9 
63.0 

262.8 
214.5 
185.4 
151.8 
131.4 
107.1 

50 
75 

100 
150 
200 
300 

6.5 
5.3 
4.6 
3.8 
3.2 
2.6 

13.2 
10.8 
9.2 
7.6 
6.5 
5.3 

23.8 
19.4 
16.9 
13.8 
11.8 
9.8 

47.6 
38.9 
33.6 
27.4 
23.8 
19.4 

69.7 
57.2 
49.2 
40.0 
34.9 
28.4 

130.0 
106.0 
91.8 
74.8 
64.9 
52.9 

202.4 
167.2 
144.0 
116.8 
101.2 
84.0 

350.4 
286.0 
247.2 
202.4 
175.2 
142.8 

50 
75 

100 
150 
200 
300 

8.1 
6.7 
5.8 
4.7 
4.1 
3.3 

16.5 
13.5 
11.6 
9.5 
8.2 
6.7 

29.8 
24.3 
21.2 
17.3 
14.8 
12.3 

59.5 
48.6 
42.0 
34.3 
29.7 
24.3 

87.1 
71.5 
61.6 
50.0 
43.7 
35.5 

162.5 
132.5 
114.8 
93.5 
81.2 
66.2 

253.0 
209.0 
180.0 
146.0 
126.5 
105.0 

437.0 
357.5 
309.0 
253.0 
219.0 
178.5 

50 
75 

100 
150 
200 
300 

9.7 
7.9 
6.9 
5.6 
4.9 
3.9 

19.8 
16.2 
13.9 
11.3 
9.8 
7.9 

35.7 
29.1 
25.4 
20.7 
17.8 
14.7 

71.4 
58.3 
50.4 
41.1 
35.6 
29.1 

104.5 
85.8 
73.9 
60.0 
52.4 
42.6 

195.0 
159.0 
137.7 
112.2 
97.4 
79.4 

303.6 
250.8 
216.0 
175.2 
151.8 
216.0 

525.6 
429.0 
370.8 
303.6 
262.8 
214.2 

H 
u 
cr 
ST 
Z 

o 
3 

Ik 
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SBC 7901 GAS BURNERS. Definitions of Gas Burners. The following 
terms shall mean: 

GAS BURNER. A device for the final conveyance of the gas, or a mix­
ture of gas and air, to the combustion of a boiler, furnace, device, or appli­
ance, used in connection with a heating system and shall include gas de­
signed appliances, conversion burners, direct gas fired air heaters and dual 
fuel burners. 

GAS BURNER EQUIPMENT. Shall include gas burners, as above de­
fined, vent connectors, vent flues, chimney liners, and all piping (other than 
supply piping from meter to appliance shutoff valve), fans, blowers, control 
devices and accessories connected to the burners. 

CONVERSION BURNER. A gas burner accessory or device designed to 
supply gaseous fuel to and properly burn same within the combustion cham­
ber of a boiler, furnace, or other device originally designed to utilize another 
fuel. 

GAS DESIGNED APPLIANCE. Any space heating appliance designed 
for the exclusive use of gaseous fuel, excepting such auxiliary heaters as 
may be installed in an approved masonry fireplace. 

DIRECT GAS FIRED AIR HEATERS. A gas heating device in which 
gas is burned and in which the products of combustion are mixed with the 
air which is to be heated in passing through the heater. The term shall be 
taken to mean the unit and equipment from its outside air inlet to the exit 
where the heated air leaves the unit. 

DUAL FUEL BURNING. A gas burner firing into the same combustion 
zone into which another fuel is utilized. 

SBC 7902 Approval of Equipment Approval of Gas Burner Required. 
(1) Any gas burner bearing the listing or the approved label of the Amer­

ican Gas Association or other nationally recognized testing laboratory may 
be installed without further approval, providing such gas burning appliance 
also meets the appropriate requirements of the applicable sections of this 
Code, and such other requirements as established by the administrative 
authority. 

(2) Gas burning appliances not carrying the listing or approval of the 
American Gas Association or other nationally recognized testing laboratory 
shall not be installed without prior approval of the administrative authority. 

Used Gas Burners Procedures. No person shall install any used gas burner 
until he has furnished the administrative authority with a statement that said 
gas burner has been checked and found to be equivalent to new equipment 
in operation and safety, and also a letter from the purchaser acknowledging 
that said purchaser is buying a used gas burner. 

Approval Requirements — General. 

(1) Pilots. The gas supply line to the pilot or pilots shall be connected 
ahead of the main burner pressure regulator and appliance shut-off valve 
and shall be provided with a separate cock. However, where complete shut-
off type automatic pilot is provided with approved flow interrupter the pilot 
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line shall be connected to this control and such control shall be located 
ahead of the main burner pressure regulator and after the appliance shut-off 
valve. 

(a) The main burner shall light from the flame that activates the safety 
mechanism when this is turned down to the point where it will just actuate 
the safety pilot operating mechanism. 

(b) Appliances having more than one combustion chamber shall be 
provided with individual safety pilots or with a safety supervised runner 
pilot. 

(c) The flames from each burner shall freely ignite the gas from adja­
cent burners when operating at the prevailing gas pressure or when the 
gas pressure is reduced to deliver about Vs the full gas rate. 

(d) Electronic safety equipment shall be provided for all burners ex­
ceeding 400,000 BTU per hour input, except on multiple burner equipment 
where each section of 400,000 BTU per hour input or fraction thereof is 
supervised by an approved safety pilot. 

(e) Copper or iron tubing shall not be used for supply piping within 
the burner heat zone to pilot burners. 

(f) The construction of all safety pilots shall be such that in the event 
of breakage or burning out of the flame detection element they shall fail in 
the safe position. 

(g) Pilots shall be so located that when they are extinguished they shall 
relight from the main burner. 

(2) Burners. Luminosity in burner flames will not be permitted. Burners 
shall be so designed and constructed that flames show no tendency to lift 
or blow off the burner ports. 

Approval Requirements — For Conversion Burners and Dual Fuel Burn­
ers with Inputs 1,000,000 BTU and Over. 

(1) Pilots. Automatically lighted pilots or constant burning pilots may be 
used. Burners having a constant burning pilot shall be safety supervised to 
provide 100% (pilot and main burner) shut-off on flame failure. 

(a) A flame safeguard so constructed and installed that no fuel can 
flow to the main burner or burners or burner group unless satisfactory 
ignition is assured, shall be employed at each burner or group of burners 
operating as a unit. Fuel to the main burners shall be automatically shut 
off in case of flame failure at point of supervision. 

(b) The response time of the flame safeguard to de-energize the main 
fuel shut-off device on flame failure shall not exceed 5 seconds. Pilot super­
vision by such flame safeguard shall be only at the point where the flame 
will effectively ignite the burner or burners. The circuit and devices shall be 
arranged so that the fuel will be shut off in case of electrical failure. 

(c) Electric ignition systems on gas operation shall ignite only a pilot 
The input to the pilot shall not exceed 2% of the maximum input to the 
main burner as fired. If ignition of the pilot is not obtained in 30 seconds, 
the fuel shall be turned off automatically. Continuous ignition spark is pro­
hibited. 

(d) Pilots shall effect immediate ignition of the fuel and the main 
burner even when the gas supply to the pilots is reduced to a point where 
the flame is just sufficient to actuate or energize the flame-detection device. 
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(c) All pilot burners and flame safeguard units shall be so located as 
to assure proper ignition of all burners or ports, readily accessible for service 
and maintenance, and so fixed that they must be readily returned to the 
original position after removal for servicing. Pilot burners shall be so placed 
that they can be safely lighted manually if required. 

(2) Automatic or Manually Lit. 
(a) An automatically lighted installation shall automatically recycle to 

meet control requirements. Such installation shall have necessary controls 
and devices to automatically ignite the safety pilot and open the re-cycling 
safety shut-off valve to permit ignition of the main burner from the safety 
pilot when fuel input is required and to automatically shut off all gas to 
pilot and main burners when fuel input is not required. 

(b) Burners which are manually lit are those which require a manual 
starting sequence by closing a push button start switch to open the pilot 
solenoid valve; the pilot being ignited by manual torch or from an electric 
spark ignition system which is energized with the same push button start 
switch. The main burner is then ignited from the safety pilot by opening 
the manual firing valve after having opened the manual reset safety shut-off 
valve. 

(3) Control Valves. 
(a) On burners with maximum input ratings exceeding 1,000,000 BTU 

per hour a fuel input control valve and a safety shut-off valve shall be used. 
These shall be separate and independent valves. 

(b) The positioning of the gas valves shall be such that the safety shut-
off valve is on the inlet side of the fuel input control valve except by special 
approval of the administrative authority. 

(c) Main burner safety shut-off valves shall be of an approved type. 
These valves shall be capable of opening only when energized and shall be 
so constructed that they may not be readily blocked in the open position. 

(d) Electrically operated safety shut-off valve shall not depend upon 
the closing of an electrical circuit to shut off the fuel supply. 

(e) Means shall be provided for any easy sensitive test for gas tightness 
of the safety shut-off and fuel input control valve when in the closed posi­
tion. 

(f) The safety shut-off valve shall be an approved quick closing type. 

(4) Safety Shut Off Valve Switch. 
The burner shall have either of the following as part of the starting se­

quence. 
(a) Automatic installations shall have a switch in the safety shut-off 

valve which will prove that the valve is 100% closed. This switch will be 
interlocked into the system to prevent any starting procedure unless proven 
closed. This switch will close when the valve has had an over travel of the 
valve seat. 

(b) Manual installations shall be equipped with an electrical limit switch 
which will close the firing valve before the safety pilot can be ignited. The 
starting switch shall consist of a momentary contact pushbutton "start-stop" 
switch so arranged as to prevent recycling of pilot following action of any 
safety device to shut off the fuel. 
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(5) Purge Cycles. 
(a) On automatic recycling jobs where intermittant or interrupted pilots 

are used and all combustion air is provided for by forced and/ or induced 
draft fans, a purge time of approximately one minute shall be provided in 
the starting sequence and accomplished before the pilot valve is opened. 

A re-purge must also be accomplished before re-ignition can be attempted 
after a flame failure has been detected. 

Air flow must be established and proven before the purge timer is ener­
gized to begin its timing cycle. 

(b) On manually lighted installations the combustion chamber and flue 
gas passages shall be purged before igniting pilots in accordance with in­
structions posted by the installer. 

(c) Air openings into the burner shall be provided of sufficient area to 
provide an adequate amount of air for complete combustion under mini­
mum draft conditions and at the maximum rate of firing. The air shall be 
introduced in a manner so as to assure thorough mixing of the fuel and air 
in order to complete the combustion within the space provided. 

(d) For forced or induced draft operation, limiting devices shall be 
provided to shut off the fuel in the event of air failure. 

(ej The purge cycle shall not begin until the interlock as required in 4 
is proven closed. 

(6) Main Burners. All metallic parts of the burners exposed to the heat 
of the furnace shall be constructed of an alloy suitable for continuous oper­
ation at existing temperatures, or protected from furnace radiation when not 
in use. 

(a) Gas burners shall be of the inshot type. The turndown ratio shall 
be such as to assure positive and safe ignition and complete stability during 
operation of main flames on all burners or ports throughout the required 
range of operation. 

(7) Combustion Control. Installations primarily used for space heating 
shall be equipped with adequate and proper devices to control the use of 
gas input demand according to building requirements. Control systems shall 
be designed and installed to assure safe, stable and accepted proper standards 
of combustion and efficiency throughout the entire range of operation. Para­
graphs 1 to 4 hereof set forth minimum standards within input demand 
classifications of types of control systems but they shall not preclude the 
use of more extensive equipment to obtain required or better results for 
specific jobs. 

(a) For fuel inputs not exceeding 3,000,000 BTU per hour the com­
bustion control system may be the "on-off" type which shall consist of a 
pressure or heat actuated controller to operate an approved slow opening 
"on-off" gas input control valve properly interlocked with air louvers or 
dampers where such are used. 

(b) For fuel inputs not exceeding 5,000,000 BTU per hour the com­
bustion control system may be "high-low-off" or "on-off" (with timed low 
fire start) type which shall consist of a pressure or heat actuated controller 
to operate an approved •"high-low-off" or "on-off' (with timed low fire start) 
fuel input control valve or a group of valves to accomplish the sequence of 
operation properly interlocked with air louvers and dampers where such are 
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used. This valve or valves shall be separate and in addition to the safety 
valve. Ignition of main flame shall be accomplished on low fire setting 
with the low fire setting maintained for such time as draft conditions are 
established to meet high fire requirements. 

(c) For fuel inputs exceeding 5,000,000 BTU per hour the combustion 
control system shall be the "modulating" type which shall consist of prop­
erly interlocked draft control dampers and fuel input control valves to 
operate in conjunction with each other to maintain proper ratio of fuel 
and air in accordance with load requirements. The fuel input control valve 
shall be separate and in addition to the safety valve. Ignition of main flame 
shall be accomplished on low fire setting maintained for such time as draft 
conditions are established to meet high fire requirements. 

Modulating controls that are inter-connected by mechanical linkage to 
inlet air louvers of natural draft burners, shall have this linkage so arranged 
that the louvers will go to the open position in the event of failure of the 

. linkage, provided such failure could change the fuel-air ratio. 
(d) The manufacturer or authorized distributor shall file with the ad­

ministrative authority drawings showing electric wirings, gas piping of the 
gas burner and controls, method of mounting burner and installation and 
operating instructions. 

(8) Dual Fuel Burning. In addition to the requirements of SBC 7902, 1-8, 
gas burners to be installed in conjunction with other combustion equipment 
shall conform to the following requirements. 

(a) Controls may be common to both fuels or may be independent 
Transfer from one fuel to the other shall be by a manual interlock switching 
system to prevent the gas and other fuel being used simultaneously except 
by special permission of the Administrative Authority. The transfer switch 
shall have a center off position and will not pass through the center off 
position without stopping in the off position. 

(b) Proper protection of the gas and other combustion equipment shall 
be provided from the effects of each other. 
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SBC 7903. INSTALLATION REQUIREMENTS. GeneraL Require­
ments for all Gas Burners. 

(1) Piping. All gas piping installed for gas burners shall be in accordance 
with the requirements of Chapter 85 of this code. 

(2) Combustion Air. Combustion air for all gas burners shall be in ac­
cordance with the requirements of Chapter 75 of this code. 

(3) Venting. The venting of all gas burners shall be in accordance with 
section SBC 7103 of this chapter and Chapter 75 of this code. 

(4) Accessibility for Service. 
(a) Every gas appliance shall be located with respect to building con­

struction and other equipment so as to permit access to the appliance. Suffi­
cient clearance shall be maintained to permit cleaning of heating surfaces; 
the replacement of filters, blowers, motors, burners, controls, and vent con­
nections; the lubrication of moving parts where required; and the adjust­
ment and cleaning of burners and pilots. 

(b) For attic installation the passage way and servicing area adjacent to 
the appliance shall be floored. 

(c) Appliances listed for outdoor installations may be installed without 
protection in accordance with the provision of their listing and shall be ac­
cessible for servicing. 

(5) Limiting Devices. All boilers and furnaces shall be provided with 
automatic safety devices arranged to prevent excessive steam pressures, 
water temperatures, or air temperatures by shutting off the fuel supply. 

(a) Steam boilers shall be provided with means to guard against firing 
a dry boiler or one in which the water is dangerously low. 

(b) Limiting devices shall not depend upon the closing of an electrical 
circuit to shut off the fuel supply. 

(c) All limiting devices shall shut off fuel to all main burners. 
(d) Shutoff valves shall not be installed in the piping between the boiler 

and pressure or water temperature limiting devices. 

(6) Electric Wiring. Electric wiring and equipment in connection with gas 
burners shall be installed in accordance with the provisions of this Code. 

(7) Installation in Residential Garages. 
(a) Gas appliances may be installed on the floor of a residential garage 

provided a door of the garage opens to an adjacent ground or driveway level 
that is at or below the level of the garage floor. When this condition does 
not exist, appliances shall be installed so that the burners and pilots are at 
least 18 inches above the floor. 

(b) Gas appliances shall be located or reasonably protected, so that they 
are not subject to physical damage by a moving vehicle. 

(8) Installation in Commercial Garages. 
(a) Floor mounted heaters in commercial garages for more than three 

motor vehicles shall be installed as follows: 
(1) Heaters may be located in a room separated from other parts of 

the garage by construction having at least a one-hour fire resistance rating. 
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This room shall not be used for combustible storage and shall have no direct 
access from the garage storage or repair areas. All air for combustion pur­
poses entering such a room shall be from outside of the building. 

(2) Overhead heaters shall be installed at least 8 feet above the floor. 
(3) Sealed combustion system heaters may be located within a garage. 

They shall be protected against physical damage. 

(9) Installation in Aircraft Hangars. Heaters in aircraft hangars shall be 
installed in accordance with National Fire Protection Association. Standard 
on Aircraft hangars NFPA No. 409, Chapter 11., Hangar Services and Util­
ities— Section 1101 Heating. 

Conversion Burners. Inputs Not Exceeding 400,000 BTU Per Hour. In­
stallation of conversion burners shall conform to American Standard Instal­
lation of Domestic Gas Conversion Burners, ASA Z21-8, and to the appli­
cable sections of this code. 

Preparation of Existing Heating Appliance. Thoroughly clean the ash pit, 
fuel passages and combustion chamber of the furnace or boiler, removing 
all adhering tars, scale or dirt. 

(1) If cracks or fractures, especially above the grate level, are found in 
any of the castings after they have been cleaned, the castings shall be re­
placed. Cracks or fractures in other materials shall be repaired or the parts 
replaced and the appliance made gas tight as shown by smoke bomb test or 
equivalent. 

(2) All joints between sections shall be properly cemented and the ash pit 
tightly grouted to the floor. Openings for grate shaker bars, cracks around 
door frames, and cracks such as under clinker doors, shall be tightly sealed 
with furnace cement. 

(3) Firing door catches shall be filed or otherwise altered so that the 
firing door will open easily to relieve pressure. Positive latches shall be re­
moved from the appliance and replaced by either light sheet metal catches, 
a spring placed on the hinge pin to keep the door closed or an equivalent 
arrangement which will permit the door to open and relieve any excessive 
pressure which may occur in the furnace. Latches on firing doors shall hold 
such firing doors close to the frame without exposing or forming any cracks. 

(4) Where the burner is installed at approximately grate level and the 
furnace is lined with a refractory material, this material shall be removed 
down to the level of the burner except where the refractory material forms 
the only wall between the combustion chamber and the furnace front shield. 

(5) When inshot type conversion burners are installed in dry base boilers 
or gravity warm air furnaces the ash pit shall be lined for protection in ac­
cordance with the manufacturer's installation instructions, or as follows. 

(a) With at least 2 inches of insulating fire brick which covers the ash­
pit bottom. 

(b) With at least 2 inches of insulating fire brick along the side walls 
of the ash pit up to the level of the water backed surface of a boiler or suffi­
ciently high to protect the grate lugs of a furnace. 

(6) Where inshot type conversion burners are installed, the floor areas of 
a combustion chamber shall be in accordance with the burner manufacturer's 
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instructions or recommendations; however, in the absence of such instruc­
tions it shall be at least lYi sq. in. per 1,000 BTU per hour input of the 
burner. 

(7) The water column and gauge glass on a steam boiler shall be clean, 
with the water level plainly visible. The connections from gauge glass to 
boiler shall be free and unobstructed. 

(8) The chimney shall be examined and thoroughly cleaned, if necessary, 
before installation is made. 

Installation of Burner and Controls. The installation of gas conversion 
burners having inputs not exceeding 400,000 BTU per hour shall be installed 
in accordance with the following provisions. 

(1) General. Gas conversion burners of all types shall consist of factory 
assembled and factory inspected units supplied with an automatic gas con­
trol valve, gas pressure regulator, manual main line shut-off valve, pilot 
shut-off valve, tubing or piping for pilot gas supply, tubing for bleed line 
from diaphragm valves when employed, and any automatic pilot wiring as 
regular equipment, and accompanied by complete and comprehensive in­
stallation and operation instructions. It shall be ascertained by close and 
careful inspection that parts of the unit are satisfactory and in proper 
working order and have not been bent, broken or otherwise damaged as 
the result of shipping or transporting the unit to the place of installation. It 
shall be determined that the unit has been manufactured for use with the 
gas and electricity to which it is to be connected. 

Installation of a burner shall be so planned that it and all its controls will 
be readily accessible for inspection, cleaning, adjustment and repairs. 

(a) The burner shall be solidly supported on fireproof material both 
front and rear and shall be level in both directions. No portion of the com­
bustion air door opening of the burner shall be closed off by the seal cover­
ing the ash pit opening. Care shall be exercised when installing the burner 
to avoid undue strain on, or distortion of duct, or other components which 
would impair the fit, alignment or mechanical functioning of parts such as 
pilots, position of orifices with respect to venturi, combustion air door, etc. 

(b) For drilled port or multi-jet upshot type conversion burners installed 
in boilers, the burner ports shall be at least one inch (1") above grate level. 
For single port upshot burners the above dimension shall apply to the bottom 
of the flame spreader. 

(c) For drilled port or multi-jet upshot type conversion burners installed 
in warm air furnaces, the burner ports shall be set above the grate level but 
not more than VS the distance between the grate and the bottom level of 
rhe firing door. For single port upshot burners the above dimension shall 
apply to the bottom of the flame spreader. 

(d) Burners shall be so placed with respect to the firebox dimensions 
as to uniformly distribute the heat over as much of the available heating 
surface as possible. 

(e) Where the burner is appreciably shorter than the firebox, it shall 
be placed at the end of the firebox which will insure the longest flue travel. 
In some instances, it may be necessary to install air directing baffles to 
insure proper distribution of combustion air within the flame zone and to 
thereby prevent floating flame conditions on one side of the burner. 
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(f) Firing door (fuel door) type burners shall be installed in accord­
ance with the burner manufacturer's instructions. The burner ports shall be 
located with respect to the side walls of the combustion chamber so as to 
provide the longest travel for the products of combustion and to avoid 
direct flame impingement. 

(g) After the supply line has been connected to the burner, close the 
space between the ash pit opening and the air duct (and/ or air door shield) 
in a permanent manner which will preclude entrance of combustion air 
except through the air duct. The use of sheet metal or hard asbestos board 
neatly fitted will facilitate servicing at a later date. 

(h) All gas burners installed in the revertible flue type of equipment 
exceeding a 12 inch downdraft shall be provided with a complete shut-off 
type automatic pilot unless equipped with adequate bleeder connections. 

(2) Union for Connecting Burner to House Piping. A union shall be in­
stalled in the gas line downstream from the manual main shut-off valve. 

(3) Automatic Main Gas-Control Valves. The automatic main gas-control 
valve shall be installed according to instructions furnished by the burner 
manufacturer. 

(4) Gas Pressure Regulators. An approved gas pressure regulator shall be 
installed on all conversion burner installations. When automatic recycling 
ignition is used, the regulator shall not be vented into the combustion cham­
ber. Regulators shall be in accordance with this code. 

(5) Radiants and Flame Spreaders. All radiants or other refractory ma­
terial, and flame spreaders employed on conversion burners shall be installed 
in accordance with the manufacturer's instructions. 

Conversion Burners — Inputs Exceeding 400,000 BTU Per Hour. 
Gas burners shall be in accordance with SBC 7901 and SBC 7902 and 

with the requirements of the administrative authority. 
Dual Fuel Burners. 

Dual fuel burners shall be in accordance with SBC 7901 and also with 
this section. 

(1) Gas burners shall be of the inshot type and shall be installed to fire 
directly into the combustion chamber. Angle or corner installations will not 
be permitted without special permission from the office of the administrative 
authority. 

(2) The installer shall be responsible for the proper functioning of both 
the gas equipment and the existing combustion facilities. 

(3) Proper protection of the gas and other combustion equipment shall be 
provided from the effects of each other. 

(4) Controls may be common to both fuels or may be independent. Trans­
fer from one fuel to the other shall be by a manual interlock system to pre­
vent the gas and other fuel being used simultaneously. SBC 7902(8) (d). 

(5) Where it is necessary that both fuels are to be used simultaneously, 
special approval must be obtained from the Administrative Authority. 

(6) The installer shall file with the administrative authority drawings 
showing electric wiring, gas piping, method of mounting burner and operat­
ing instructions. 
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Installation Requirements. Central Heating Boilers and Furnaces. 

(1) Manual Main Shutoff Valves. When a complete shut-off type auto­
matic pilot system is not utilized, a manual main shutoff valve shall be pro­
vided ahead of all controls except the manual pilot gas valve. 

When a complete shutoff type automatic pilot ssytem is utilized, a manual 
main shutoff valve shall be provided ahead of all controls. 

A union connection shall be provided downstream from the manual main 
shutoff valve to permit removal of the controls. 

(2) Clearance. 
(a) Central heating boilers and furnaces installed in rooms which are 

large in comparison with the size of the appliance, shall be installed with 
clearances not less than specified in Table 3 except as provided in (1), (2) 
and (3) following. 

(1) Central heating furnaces and boilers listed for installation at lesser 
clearances than specified in Table 1 may be installed in accordance with 
their listing and the manufacturer's instructions. 

(2) Central heating furnaces and boilers listed for installation at 
greater clearances than specified in Table 1, shall be installed in accordance 
with their listing and the manufacturer's instructions unless protected as 
specified in (3) following. 

(3) Central heating furnaces and boilers may be installed in rooms, 
but not in confined spaces such as alcoves and closets, with reduced clear­
ances to combustible material provided the combustible material or the 
appliance is protected as described in Table 4. 

(b) Central heating furnaces and boilers may be installed in rooms, but 
not in confined spaces such as alcoves and closets unless they have been 
specifically listed for such installation and are installed in accordance with 
their listing. The installation clearances for furnaces and boilers in confined 
spaces shall not be reduced by the protection methods described in Table 2. 

When the plenum is adjacent to plaster on metal lath or non-combustible 
material attached to combustible material, the clearance shall be measured 
to the surface of the plaster or other noncombustible finish when the clear­
ance specified is 2 inches or less. 

The clearance to these appliances shall not interfere with the requirements 
for combustion air, draft hood clearance and relief, and accessibility for 
servicing. 
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TABLE No. 1 

Clearances to Combustible Material for Furnaces and Boilers Installed in 
Rooms Which Are Large In Comparison With Size of Appliance, Except as 
Provided in 10.09 3 (a) (see note 9) 

Minimum Clearance, Inches 

Above and 
Sides of 

Bonnet or 
Plenum 

Jacket 
Sides 
And 
Rear 

Front 
See 

Note 
1 

Project­
ing Flue 
Box or 

Draft Hood 

Vent Con­
nector 

See Note 
2 

1. Listed automatically 2 
fired, forced air or See notes 3 and 4 
gravity system with 250* 
r . temperature limit 
control. 

2. Unlisted automatically 6 
fired, forced air or See note 5 
gravity system equipped 
with temp, limit con­
trol which cannot be set 
higher than 250* P . 

3. Listed Automatically 6 
Fired Heating Boilers- See note 7 
Steam Boilers operating 
at not over 15 psi gage 

Sressure and hot water 
oilers operating at not 

In excess of 250° F . 

4. Unlisted Automatically 6 
Fired Healing Boilers- See note 7 
Steam boilers operating 
at not over IS psi gage 

Eressure and hot water 
oilers operating at not 

in excess of 250° F . 

5. Central heating boilers 18 
and furnaces, other See note 8 

. than above. 

18 

18 

18 

18 

18 

18 

18 18 
See note 6 See note 6 

18 18 
See note 6 See note 6 

18 18 
See note 6 See note 6 

Notes applicable to Table 3 . 
1. Front clearance shall be sufficient for servicing the burner and furnace or boiler. 
2. The vent connector clearance does not apply to listed Type B gas rents. 

3. This clearance may be reduced to 1 inch for a listed forced air or gravity furnace equipped 
with: 

a ) A limit control that cannot be set higher than 200* P. , or 
b) A marking to indicate that the outlet air temperature cannot exceed 200* F . 

4. Clearance from supply ducts within 3 feet of the plenum shall not be less than that speci­
fied from the bonnet or plenum. No clearance Is required beyond this distance. 

5. Clearance from supply ducts within 6 feet of the plenum shall not be less than 6 inches. 
No clearance is required beyond this distance. 

6. For unlisted gas appliances equipped with an approved draft hood, this clearance may be 
reduced to 9 inches. 

7. This clearance is above top of boiler. 

8. Clearance from supply ducts shall not be less than 18 Inches out to 3 feet from the bonnet 
or plenum, not less than 6 inches from 3 feet to 6 feet, and not less than 1 inch beyond 6 feet. 

9. Rooms which are large in comparison with the size of the appliance are rooms having a 
volumne equal to at least 12 times the total volume of a furnace and at least 16 times the total 
volume of a boiler. Total volume of furnace or boiler is determined from exterior dimensions 
and is to include fan compartments and burner vestibules, when used. When the actual ceiling 
height of a room is greater than 8 feet, the volume of a room shall be figured on the basis of • 
ceiling height of 8 feet. 
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TABLE NO. 2—CLEARANCE, INCHES, WITH SPECIFIED FORMS OF PROTECTION* 

TYPE OF PROTECTION 

Applied to the combustible 
material unless otherwise 
specified and covering all 
surfaces w hin the distance 
specified as the required clear­
ance with no protection. (See 
Fig. 1) Thicknesses are mini­
mum. 

(a) % in. asbestos millboard 
spaced out 1"** 
(b) 23 gage sheet metal on 
l/i' asbestos milboard 
(c) 23 gage sheet metal 
spaced out 1*** 
(d) 23 gage sheet metal on 
W asbestos millboard 
spaced out 1"** 
(e) 1Y2 asbestos cement 
covering on heating 
appliance 
(f) \i' asbestos millboard 
on 1' mineral wool bats 
reinforced with wire mesh or 
equivalent 
(g) 22 gage sheet metal on 
1* mineral wool bats rein­
forced with wire or equiva­
lent 
(h) M' asbestos cement 
board or \i' asbestos 
mollboard 

WHERE THE REQUIRED CLEARANCE WITH NO PROTECTION IS: 

36 In. 

Above 

30 

24 

18 

18 

18 

18 

18 

36 
36 

Sides 
and 
Rear 

18 

18 

12 

12 

12 

12 

12 

36 
36 

Vent 
Con­

nector 

30 

24 

18 

18 

36 

18 

12 

36 
36 

18 In. 

Above 

15 

12 

9 

9 

9 

6 

4 

18 
18 

Sides 
and 
Rear 

9 

9 

6 

6 

6 

6 

3 

18 
18 

Vent 
Con­

nector 

12 

12 

9 

9 

18 

6 

3 

18 
18 

12 in. 

Above 

9 

9 

6 

6 

6 

4 

2 

12 
12 

Sides 
and 
Rear 

6 

6 

4 

4 

4 

4 

2 

12 
12 

9 In. 

Vent 
Con­

nector 

6 

4 

4 

4 

9 

4 

2 

9 
9 

6 in. 

Above 

3 

3 

2 

2 

2 

2 

2 

4 
3 

Sides 
and 
Rear 

2 

2 

2 

2 

1 

2 

2 

4 
3 

Vent 
Con­

nector 

3 

2 

2 

2 

0 

2 

2 

4 
3 

'Except for the protection described in (e), all clearances shall be measured from the outer surface of the appliance to the combustible material disregarding any 
intervening protection applied to the combustible material. 

•*8pacers shall be of noncombuatible material. 

O 

X 
^ d 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



SBC 7903 510 

CONSTRUCTION USING COMBUSTIBLE MATERIAL, 
PLASTERED OR UNPLASTERED 

i. a H H H M g 
SHEET METAL OR 
OTHER PROTECTION 

GAS APPLIANCE 
OR VENT CONNECTOR 

B equols^the reduced clearance permitted in accordance with Table 4. The* 
protection applied to the construction using combustible material shall * 
extend far enough in each direction to make C equal to A. 

Fig. 1. Extent o f Protection Required to Reduce Clearances From 
Gas Appliances or Vent Connectors. 

(3) Erection and Mounting. A central heating boiler or furnace shall be 
erected in accordance with the manufacturer's instructions and shall be in­
stalled on a floor of fire-resistive construction with noncombustible flooring 
and surface finish and with no combustible material against the underside 
thereof or on fire-resistive slabs or arches having no combustible material 
against the underside thereof unless listed for installation on a combustible 
floor, or the floor is protected in an approved manner. 

(4) Plenum Chambers and Air Ducts. 
(a) A plenum chamber supplied as a part of a furnace shall be in­

stalled in accordance with the manufacturer's instructions. 
(b) When a plenum chamber is not supplied with the furnace, any 

fabrication and installation instructions provided by the manufacturer shall 
be followed. The method of connecting supply and return ducts shall facili­
tate proper circulation of air. 

(c) When the furnace is installed within a confined space, the air cir­
culated by the furnace shall be handled by ducts which are sealed to the 
furnace casing and are entirely separate from the means provided for supply­
ing combustion and ventilation air. 

(5) Refrigeration Coils. 
(a) A refrigeration coil shall not be installed in conjunction with a 

forced air furnace when circulation of cooled air is provided by the furnace 
blower unless the blower has sufficient capacity to overcome the external 
static resistance imposed by the duct system and cooling coil for the air 
required for heating or cooling, whichever is greater. 

(b) Furnaces shall not be located upstream from cooling units unless 
the cooling unit is designed or equipped so as not to develop excessive 
temperature or pressure. 

(c) Refrigeration coils shall be installed in parallel with or on the down­
stream side of central furnaces to avoid condensation in the heating element 
unless the furnace has been specifically listed for downstream installation. 
With a parallel flow arrangement, the dampers or other means used to 
control flow of air shall be sufficiently tight to prevent any circulation of 
cooled air through the furnace. 

(d) Adequate means shall be provided for disposal of condensate and 
to prevent dripping of condensate on the heating element 
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(6) Cooling Units Used with Heating Boilers. 
(a) Boilers, when used in conjunction with refrigeration systems, shall 

be installed so that the chilled medium is piped in parallel with the heating 
boiler with appropriate valves to prevent the chilled medium from entering 
the heating boiler. 

(b) When hot water heating boilers are connected to heating coils 
located in air handling units where they may be exposed to refrigerated air 
circulation, such boiler piping systems shall be equipped with flow control 
valves or other automatic means to prevent gravity circulation of the boiler 
water during the cooling cycle. 

Installation Requirements. Room Heaters. 

(1) Installation in Sleeping Quarters. Room heaters shall not be installed 
in bedrooms or sleeping quarters when such heaters depend upon air for 
combustion from the room in which they are located. 

(2) Clearance. A room heater shall be placed so as not to cause a hazard 
to walls, floors, curtains, furniture, doors when open, etc., and to the free 
movements of persons within the room. Listed room heaters shall be in­
stalled with clearances not less than specified in Table 3, except that appli­
ances listed for installation at lesser clearances may be installed in accord­
ance with their listings. In no case shall the clearances be such as to inter­
fere with the requirements of combustion air and accessibility. 

Unlisted room heaters shall be installed with clearances from combustible 
material not less than the following: 

(a) Circulating Type. Room heaters having an outer jacket surrounding 
the combustion chamber, arranged with openings at top and bottom so that 
air circulates between the inner and outer jacket, and without openings in 
the outer jacket to permit direct radiation, shall have clearance at sides and 
rear of not less than 12 inches. 

(b) Radiating Type. Room heaters other than those described above as 
of circulating type shall have clearance at sides and rear of not less than 18 
inches; except that heaters which make use of metal, asbestos, or ceramic 
material to direct radiation to the front of the appliance shall have a clear­
ance of 36 inches in front, and if constructed with a double back of metal 
or ceramic may be installed with a clearance of 18 inches at sides and 12 
inches at rear. Combustible floors under unlisted room heaters shall be pro­
tected in an approved manner. 

TABLE No. 3 

MINIMUM CLEARANCES FOR LISTED ROOM HEATERS 

Distance from Combustible Material, Inches 

Types of Jacket, Sides Projecting Flue Box 
Appliances and Rear or Draft Hood 

Warm Air Circulators 6 2 
Radiant Heaters 6 2 
Wall Heaters Flush 
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(3) Wall Type Room Heaters. Wall type room heaters shall not be in­
stalled in or attached to walls of combustible material unless listed for such 
installation. 

(4) Air for Combustion and Ventilation. It shall be the installers responsi­
bility to make provisions for adequate air for combustion and draft hood 

..dilution. 
Installation Requirements. Wall Furnaces. 

(1) Wall furnaces shall be installed in accordance with their listing and 
the manufacturer's instructions. They may be installed in or attached to 
combustible material. 

(2) Vented wall furnaces connected to a Type BW gas vent system listed 
only for single story shall be installed only in single story buildings or the 
top story of multi-story buildings. Vented wall furnaces connected to a Type 

. BW gas vent system listed for installation in multi-story buildings may be in­
stalled in single.story buildings. Type BW gas vents shall be attached directly 
to a solid header plate which may be an integral part of the vented wall 
furnace, and which serves as a fire stop at that point. The stud space in 
which the vented wall furnace is installed shall be ventilated at the ceiling 
level by installation of the ceiling plate spacers furnished with the gas vent. 
(See Figure 1 for Type BW gas vent installation requirements.) 

(3) Sealed combustion system wall furnaces shall be installed with the 
vent-air intake terminal in the outside atmosphere. The thickness of the 
walls on which the appliance is mounted shall be within the range of wall 
thickness marked on the appliance and covered in the manufacturer's in­
structions for installation. 

(4) Panels, grilles, and access doors which must be removed for normal 
servicing operations shall not be attached to the building. 

(5) Location. Wall furnaces shall be located so as not to cause a hazard 
to walls, floors, curtains, furniture, or doors. Wall furnaces installed between 
bathrooms and adjoining rooms shall not circulate air from bathrooms to 
other parts of the building. 

(6) Manual Main Shutoff Valve. A manual main shut-off valve shall be 
installed ahead of all controls including the pilot gas valve. 

(7) Combustion and Circulating Air. Adequate combustion and circulating 
air shall be provided. 
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Figure l a . 

INSTALLATION OF B-W GAS VENT FOR 
ONE STORY BUILDINGS OR FOR TOP 
FLOOR OF MULTISTORY BUILDINGS. 

12' 
MINIMUM 

HEATER 

CEILING PLATE SPACERS TO 
CENTER B-W GAS VENT IN 
STUD SPACE-NAIL SECURELY 
AT BOTH ENDS. 

PLATE CUT AWAY FOR FUl l 
WIDTH OF STUD SPACE TO 
PROVIDE VENTILATION. 

STUDS. ON 16 INCH CENTERS.. 

SHEET METAL SCREW BASE PLATE 
TO HEADER. 

USE MANUFACTURER'S METHOD OF 
FASTENING PIPE TO BASE PLATE. 

HEADER PLATE OF VENTED WALL FURNACE 
(ALSO ACTS AS FIRESTOP). 

Initaltatlon of Type B-W Gat Vents for Vented Wall Furnaces. 

Installation Requirements. Floor Furnaces. 
(1) Installation. Floor furnaces may be installed in combustible floors. 

(2) Manual Main Shutoff Valve. A separate manual main shutoff valve 
shall be provided ahead of all controls and a union connection shall be pro­
vided downstream from this valve to permit removal of the controls or the 
floor furnace. 

(3) Combustion and Circulating Air. Adequate combustion and circulat­
ing air shall be provided. 

(4) Placement. The following requirements apply to furnaces to serve one 
story: 

(a) Floor furnaces shall not be installed in the floor of any aisle or 
passageway of any auditorium, public hall, or place of assembly, or in an 
exitway from any such room or space. 

(b) Walls and Corners. The grille of a floor furnace with a horizontal 
warm air outlet shall not be placed closer than 6 inches to the nearest wall. 
A distance of at least 15 inches from two adjoining sides of the floor grille 
to walls shall be provided to eliminate the necessity of occupants walking 
over the warm air discharge from grilles. Wall-register models shall not be 
placed closer than 6 inches to a comer. 

(c) Draperies. The furnaces shall be placed so that a door drapery, or 
similar object, cannot be nearer than 12 inches to any portion of the register 
of the furnace. 

(d) Central Location. The furnace should be installed in a central loca­
tion favoring slightly the sides exposed to the prevailing winter winds. 

(5) Bracing. The space provided for the furnace shall be framed with 
doubled joists and with headers not lighter than the joists. 
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(6) Support. Means shall be provided to support the furnace when the 
floor grille is removed. 

(7) Clearance. The lowest portion of the floor furnace shall have at least 
a 6 inch clearance from the general ground level, except that when the 
lower 6 inch portion of the floor furnace is sealed by the manufacturer to 
prevent entrance of water, the clearance may be reduced to not less than 
2 inches. When these clearances are not present, the ground below and to 
the sides shall be excavated to form a "basin-like" pit under the furnace so 
that the required clearance is provided beneath the lowest portion of the 
furnace. A 12 inch clearance shall be provided on all sides except the con­
trol side, which shall have an 18 inch clearance. 

(8) Access. The space in which any floor furnace is installed shall be ac­
cessible by an opening in the foundation not less than 24 by 18 inches or a 
trap door, not less than 24 by 24 inches in any cross section thereof, and a 
passageway not less than 24 by 18 inches in any cross section thereof. The 

' serving gas supplier should be consulted with reference to the access facili­
ties for servicing when it provides service. 

(9) Seepage Pan. When the excavation exceeds 12 inches in depth or 
water seepage is likely to collect, a watertight copper pan, concrete pit or 
other suitable material shall be used, unless adequate drainage is provided 
or the equipment is sealed by the manufacturer to meet this condition. A 
copper pan shall be made of not less than 16 ounce per-square-foot sheet 
copper. The pan shall be anchored in place, so as to prevent floating, and 
the walls shall extend at least 4 inches above the ground level, with at least 
6 inches clearance on all sides except the control side, which shall have at 
least 18 inches clearance. 

(10) Wind Protection. Floor furnaces shall be protected, where necessary, 
against severe wind conditions. 

(11) Upper Floor Installations. Floor furnaces may be installed in an 
upper floor provided the furnace assembly projects below into a utility room, 
closet, garage, or similar nonhabitable space. In such installation, the floor 
furnace shall be enclosed completely with means for air intake and with 
access for servicing with minimum furnace clearances of 6 inches to all 
sides and bottom, and with the enclosure constructed of portland cement 
plaster on metal lath or material of equal fire resistance. 

(12) First Floor Installations. Listed floor furnaces installed in the first 
or ground floors of buildings need not be enclosed unless the basements of 
these buildings have been converted to apartments or sleeping quarters, in 
which case the floor furnace shall be enclosed as specified for upper floor 
installations and shall project into a nonhabitable space. 

Installation Requirements. Duct Furnaces. 
(1) Clearance. 

(a) Listed duct furnaces shall be installed with clearances of at least 
6 inches between adjacent walls, ceilings, and floors of combustible mate­
rial and the appliance projecting flue box or draft hood, except that duct 
furnaces listed for installation at lesser clearances may be installed in ac­
cordance with their listings. In no case shall the clearance be such as to 
interfere with the requirements for combustion air and accessibility. 

(2) Erection of Appliances. Duct furnaces shall be erected and firmly sup­
ported in accordance with the manufacturer's instructions. 
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(3) Access Panels. The ducts connected to duct furnaces shall have re­
movable access panels on both the upstream and downstream sides of the 
furnace. 

(4) Location of Draft Hood and Controls. The controls, combustion air 
inlet, and draft hoods for duct furnaces shall be located outside the ducts. 
The draft hood shall be located in the same enclosure from which combus­
tion air is taken. 

(5) Circulating Air. When a duct furnace is installed in a confined space, 
the air circulated by the furnace shall be handled by ducts which are sealed 
to the furnace casing and which separate the circulating air from the com­
bustion and ventilating air. 

(6) Duct Furnaces Use with Refrigeration Systems. 
(a) A duct furnace shall not be installed in conjunction with a refrig­

eration coil when circulation of cooled air is provided by the blower unless 
the blower has sufficient capacity to overcome the external static resistance 
imposed by the duct system, furnace, and the cooling coil for the air re­
quired for heating or cooling whichever is greater. 

(b) To avoid condensation within heating elements, duct furnaces used 
in conjunction with cooling equipment shall be installed in parallel with or 
on the upstream side of cooling coils unless the duct furnace has been spe­
cifically listed for downstream installation. With a parallel flow arrangement, 
the dampers or other means used to control the flow of air shall be suffi­
ciently tight to prevent any circulation of cooled air through the unit. 

(c) When duct furnaces are to be located upstream from cooling units, 
the cooling unit shall be so designed or equipped as to not develop excessive 
temperatures or pressures. 

(d) Duct furnaces may be installed downstream from evaporative cool­
ers or air washers if the heating element is made of corrosion-resistant ma­
terial. Stainless steel, ceramic-coated steel, or an aluminum-coated steel in 
which the bond between the steel and the aluminum is an iron-aluminum 
alloy, are considered to be corrosion-resistant. Air washers operating with 
chilled water which delivers air below the dew point of the ambient air at 
the appliance are considered as refrigeration systems. 

Installation Requirements. Unit Heaters. 
(1) Support. Suspended type unit heaters shall be safely and adequately 

supported with due consideration given to their weight and vibration char­
acteristics. Hangers and brackets shall be of noncombustible material. 

(2) Clearance. 
(a) Suspended Type Unit Heaters. 

(1) Listed unit heaters shall be installed with clearance from com­
bustible material of not less than 18 inches at the sides, 12 inches at the 
bottom, and 6 inches above the top when the unit heater has an internal 
draft hood. 

(2) Unit heaters listed for reduced clearances may be installed in ac­
cordance with the clearance marked on the unit which will require not less 
than 6 inches from the draft hood relief opening, and 6 inches above an 
elbow attached directly to the draft hood outlet. 

(3) Unlisted unit heaters shall be installed with clearance to com­
bustible material of not less than 18 inches. 
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(4) Additional clearances required for servicing shall be in accord­
ance with the manufacturer's recommendations contained in the installation 
instructions. 

(b) Floor mounted Type Unit Heaters. 
(1) Listed unit heaters shall be installed with clearance from com­

bustible material at the back and one side only of not less than 6 inches. 
When the flue gases are vented horizontally the 6 inch clearance shall be 
measured from the draft hood or vent instead of the rear wall of the unit 
heater. 

(2) Unit heaters listed for reduced clearances may be installed at the 
clearances marked on the unit from the back, two side walls, and ceiling. 
Walls and ceiling will be required to have at least 6 inches clearance from 
the draft hood relief openings and the nearest point of the draft hood ex­
terior to the unit. 

(3) Floor mounted type unit heaters may be installed on combustible 
- floors if listed for such installation. 

(4) Combustible floors under unlisted floor mounted unit heaters 
shall be protected in an approved manner. 

(5) Additional clearances required for servicing shall be in accord­
ance with the manufacturer's recommendations contained in the installation 
instructions. 

(3) Combustion and Circulating Air. Adequate combustion and circulating 
air shall be provided. 

(4) Ductwork. A unit heater shall not be attached to a warm air duct 
system unless listed and marked for such installation. 

Installation Requirements. Infra Red Heaters. 

(1) Support. Suspended type infra-red radiant heaters shall be safely and 
adequately fixed in position independent of gas and electric supply lines. 
Hangers and brackets shall be of noncombustible material. 

(2) Clearance. 
(a) Listed heaters shall be installed with clearances from combustible 

material of not less than shown on the marking plate and in the manufac­
turer's instructions. 

(b) Unlisted heaters shall be installed in accordance with clearances 
from combustible material acceptable to the administrative authority. 

(3) Combustion and Ventilating Air. Mechanical exhaust shall be pro­
vided in the quantity recommended by the manufacturer and be sufficient 
to prevent condensation in the space to be heated. Heaters shall be installed 
so they will not operate until the exhaust air quantity has been proved. Pro­
visions shall be made for make-up air in the space to be heated. 

Installation Requirements. Direct Gas Fired Air Heaters. 
(1) Listed direct gas-fired heaters shall be installed in accordance with 

their listing and the manufacturer's instructions. 

(2) They shall conform to the following requirements and provisions. 

(3) All burners must be positively ignited and safely supervised. No run­
ners or flash tubes will be permitted for burner ignition. 
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(4) Under no condition of burner or pilot stoppage shall such equipment 
discharge unburned gas into the air stream. Burners must ignite or shut off 
on safety. 

(5) Flame safety controls shall be used which will shut off the fuel supply 
within five (5) seconds in case of flame failure. Flame safety controls must 
fail in the safe position. For units with inputs under 400,000 BTU a flame 
safety control which will shut off the fuel supply within sixty (60) seconds 
will be acceptable. 

(6) The air supply to be heated must be proved before the pilot can be 
ignited or main burner valve is allowed to open. Provisions shall be made 
to shut off the fuel supply in the event of fan air failure or reduction in 
fifty per cent (50%) in air flow. 

(7) If outside air closing louvers of either the manual or automatic type 
are used, the damper must be proved in the open position before the pilot 
can be ignited or the gas burner can operate. 

(8) Proper limit controls shall be provided to limit maximum air tempera­
tures within the unit and shall be provided a limit control to limit the dis­
charge air temperature to one hundred fifty (150° F.) degrees. A low tempera­
ture limit control shall be installed in the discharge air stream which will 
shut off the outside air supply in the event the discharge air temperature 
falls below forty (40° F.) degrees. 

(9) Main burners which are subdivided into sections or zones shall be so 
interlocked that the gas supply to the burner adjacent to the pilot must be 
served first and adjacent burners sequenced so that they positively ignite 
from each other in proper order. 

(10) Air velocity through or over the burner flames shall not adversely 
affect the combustion of the gas at the burner heads. A rise in concentration 
of carbon monoxide between the inlet and the outlet air through the heater 
shall not exceed ten (10) P.P.M. under all burner firing rates. 

(11) Equipment shall be rated as to its capacity in cubic feet per minute 
of air raised one hundred degrees (100° F.) in temperature at a given BTU 
input to the burners. Such equipment must deliver the manufacturer's rating 
at the established air temperature rise and BTU input. 

(12) The units shall be capable of maintaining the required discharge 
air temperature within plus or minus five degrees (5°) F. of the control set­
ting irrespective of the outside temperature. The uniformity of the discharge 
air temperature shall be within thirty degrees (30°). 

(13) The installer shall submit plans showing the proposed installation 
indicating the location of the heater and such accessories as may be required 
to insure the proper and safe performance of its function. 

(14) Direct gas fired heaters shall use one hundred per cent (100%) out­
side air for the air to be heated. Combustion air not exceeding one cubic 
foot (1 cu. ft.) per one hundred (100) BTU may be taken from the room. 

(15) All air passing through or over the burners shall be outside air and 
screened or filtered to prevent leaves, papers, or other objects from being 
picked up from the outside, ignited, and discharged into the heated space. 

(16) Direct gas fired heaters shall be erected and firmly supported in ac­
cordance with the manufacturer's instructions. 
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Installation Requirements. Air Conditioners. Gas. 
(1) Connection of Gas Engine-Powered Air Conditioners. To protect 

against the effects of normal vibration in service, gas engines shall not be 
rigidly connected to the gas supply pipings. 

(2) Manual Main Shutoff Valves. When a complete shut-off type auto­
matic pilot system is not utilized, a manual main shutoff valve shall be pro­
vided ahead of all controls except the manual pilot gas valve. 

When a complete shutoff type automatic pilot system is utilized, a manual 
main shutoff valve shall be provided ahead of all controls. 

A union connection shall be provided downstream from the manual main 
shutoff valve to permit removal of the controls. 

(3) Clearances for Indoor Installation. 
(a) Listed air conditioning appliances installed in rooms which are large 

in comparison with the size of the appliance, shall be installed with clear­
ances not less than specified in Line 1 of Table 1 except as provided in the 
following: 

(1) Air conditioning appliances listed for installation at lesser clear­
ances than specified in Table 1 may be installed in accordance with their 
listing and the manufacturer's instructions. 

(2) Air conditioning appliances listed for installation at greater clear­
ances than specified in Table 1 shall be installed in accordance with their 
listing and the manufacturer's instructions unless protected as specified in 
(3) following. However, when clearances are specified to provide access for 
service, they shall not be reduced. 

(3) Air conditioning appliances may be installed in rooms, but not 
in confined spaces such as alcoves and closets, with reduced clearances to 
combustible material provided the combustible material or the appliance is 
protected as described in Table 2. However, when clearances are necessary 
or specified to provide access for service, they shall not be reduced. 

(b) Air conditioning appliances shall not be installed in confined spaces 
such as alcoves and closets unless they have been specifically listed for such 
installation and are installed in accordance with their listing. The installation 
clearances for air conditioning appliances in confined spaces shall not be 
reduced by the protection methods described in Table 2. 

When the plenum for an air conditioner which includes provisions for 
heating air is adjacent to combustible material, the clearance shall be meas­
ured to the surface of the plaster or other noncombustible finish when the 
clearance specified is 2 inches or less. 

The clearance to these appliances shall not interfere with the requirements 
for combustion air, draft hood clearance and relief, and accessibility for 
servicing. 

(c) Unlisted air conditioning appliances shall be installed with clear­
ances from combustible material of not less than 18 inches above the appli­
ance and at sides, front, and rear, and 9 inches from projecting flue box or 
draft hood. 

SBC 7904 Venting Gas Burners. The venting of gas burners shall be in 
accordance with this section of this chapter and the applicable sections of 
Chapter 74 of this Code. 
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Types of Flues or Vents Defined. For the purposes of the Code, the fol­
lowing definitions shall apply. 

TYPE A FLUE OR VENT. Flues or vents of masonry, reinforced con­
crete, or metal smoke stacks approved for use with solid or liquid fuels. 

TYPE B GAS FLUE OR VENT. Vent piping of noncombustible cor­
rosion-resistant material of sufficient thickness, cross-sectional area, and heat 
insulating quality to avoid excess temperature on adjacent combustible ma­
terial and certified by a nationally recognized testing agency. 

TYPE C GAS FLUE OR VENT. Flue or vent piping of sheet copper of 
not less than No. 24 U.S. Standard gauge or of galvanized iron or aluminum 
of not less than No. 20 U.S. Standard gauge or of other approved corrosion-
resistant material. 

CHIMNEY LINER. A vent pipe or flue inserted within a type A flue or 
vent for the purpose of minimizing condensation of flue products and pre­
venting such condensation from contact with the interior of the type A 
flue or vent in which it is inserted. 

FLUE OR VENT. A conduit or passageway, vertical or nearly so, for 
conveying flue gases to the outer air. 

FLUE OR VENT CONNECTOR. The pipe connecting an appliance with 
the flue or vent. This corresponds to the smoke pipe used with solid or 
liquid fuels. 

DRAFT HOOD. A device built into an appliance, or made a part of the 
flue or vent connector from an appliance, which is designed to (1) insure 
the ready escape of the products of combustion in the event of no draft, 
back draft, or stoppage beyond the draft hood; (2) prevent a back draft 
from entering the appliance; and (3) neutralize the effect of stack action of 
the flue or vent upon the operation of the appliance. 

Draft Hoods. 

Every vented appliance except units designed for forced venting or those 
using barometric dampers shall be provided with a draft hood. If the draft 
hood is not a part of the appliance or supplied by the appliance manufac­
turer, it shall be supplied by the installer and, in the absence of other in­
structions, shall be the same size as the appliance flue collar. However, the 
flue collar of a boiler or furnace fired by a conversion burner may be re­
duced in size by means of a tapered reducer to that size required by the 
input to the conversion burner. 

(1) Installation. Where the draft hood is a part of the appliance or is 
supplied by the appliance manufacturer it shall be installed without alter­
ation in accordance with the manufacturer's instructions. In the absence of 
the manufacturer's instructions the draft hood shall be attached to the flue 
collar of the appliance or as near to the appliance as conditions permit. In 
no case shall a draft hood be installed in a false ceiling, in a different room, 
or in any manner that will permit a difference in pressure between the draft 
hood relief opening and the combustion air supply. 

(2) Position. A draft hood shall be installed in the position for which it 
was designed with reference to the horizontal and vertical planes and shall 
be so located that the relief opening i« not obstructed by any part of the 
appliance or adjacent construction. 
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(3) Special Draft Hoods. Where, due to unusual conditions, the installer 
must supply a draft hood of special design, its design, construction and in­
stallation shall be subject to the approval of the administrative authority. 

Barometric Dampers. 
(1) An approved draft regulator having a minimum free area of % of 

the area of the boiler or furnace breeching outlet may be used in lieu of a 
draft hood. 

Where barometric dampers are used they shall furnish positive and effec­
tive protection against back drafts and shall have means to shut off the main 
gas supply in the event of a down draft. Barometric dampers shall be in­
stalled in accordance with the manufacturer's instructions. 

Internal Draft Dampers. 
Uptake dampers shall be counter-balanced to open in the event of break­

age or failure of their operating means. Counter-balancing arms, weights, 
etc. shall be so located or shielded as to prevent personal injury or damage 
to equipment in case of breakage. 

(1) For automatically lighted burners, automatically operated dampers, 
where used, shall be interlocked to prevent lighting of the main burner un­
less sufficient draft is available. 

(2) All combustion control systems shall be so installed as to assure 
stable, safe and approved proper standards of combustion and efficiency 
with a minimum of 70% for the required range of operation. The sequence 
of operation of automatic damper controls shall be subject to the approval 
of the administrative authority. 

(3) When air louvers, dampers or other air controls are automatically 
operated, such operation shall be in conjunction with gas input control 
valves, either by mechanical linkage or changes in furnace pressure and/or 
change in fuel flow to maintain proper fuel-air ratio over the entire required 
range of operation. The operating medium may be electrical, pneumatic or 
hydraulic. Arrangements shall be provided for shutting off the fuel supply 
in the event of a failure of the control medium. 

Types of Flues, or Vents, Use of. 

Type A flues or vents shall be employed for venting: 

(1) All appliances which may be converted readily to the use of solid or 
liquid fuels; 

(2) All boilers and warm air furnaces except where approved for con­
nection to type B gas flue or vents. 

(3) All incinerators. 

Type B Vents: 
(a) Type B gas flues or vents shall be used only with an approved gas 

designed appliances which produce flue gas temperatures not in excess of 
550 degrees F. at the outlet of the draft hood when burning gas at the manu­
facturer's normal input rating and not specified by this section to be vented 
to Type A flues or vents. 

For the purposes of this Code, approved gas design appliances, with the 
exception of incinerators and conversion burners, may be accepted as pro-
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ducing flue gas temperatures not in excess of 550 degrees F. at the outlet 
of the draft hood. 

A condensation pocket shall be provided at the base of such type B flue 
or vent with provision for a drip, so arranged that excessive condensation 
of flue products may be disposed of without damage to the foundation, 
floor, walls or footings. 

If rainwater cannot be allowed in a vent and a cap must be used, such 
cap should have as little cooling surface as possible, be screened with visible 
Vi inch mesh screen, be corrosion proof (aluminum or galvanized steel), 
installed so the clearance between the vent cap and end of vent is equal to 
vent diameter, and so constructed and installed that it is impossible for the 
cap to slip down over the vent 

Marking of Gas Flues or Vents not Suitable for Other Fuels. 

Chimneys, flues or vents installed for use with gas appliances but which 
are not suitable for solid or liquid fuels, shall be plainly and permanently 
labeled: "This flue is for use of gas burning appliances only." 

The label shall be attached to the wall or ceiling at a point near where 
the flue or vent connector enters the chimney, or, where a type B gas flue 
or vent is used in place of a chimney, at a point near where the type B gas 
flue or vent or the flue or vent connector enters the wall or ceiling. 

(1) Type C gas flues or vents shall be used for runs directly from the 
space in which the appliance is located through the roof or exterior wall to 
the outer air. Such flues or vents shall not pass through any attic or con­
cealed space nor through any floor. Installation with reference to clearance 
to combustible construction and passage through wall or roof shall comply 
with the provisions of paragraphs. 

Venting. Chimney Liners. 

When the administrative authority requires a metal flue liner such liner 
shall comply with SBC 7402 of Chapter 74. A chimney liner release will be 
granted when the administrative authority finds it impossible to install a 
liner. 

Venting. Flue Size. 
(1) Sizing Vent Pipe. The vent pipe or connection should not be smaller 

than the size indicated by the vent pipe collar of the appliance and not less 
than one square inch in cross sectional area for each 7,500 BTU per hour 
input to appliance. However, in no case shall the vent from any appliance 
be less than 3 inches in diameter. 

Two or more gas appliances may be vented through a common flue or 
vent connector when necessary, if the area of the common flue or vent con­
nector is equal to or greater than 1 square inch in cross-sectional area for 
each 7,500 BTU per hour input of the individual gas appliances. 

Individual gas appliance vents shall join the common vent by Y fittings. 
Tables 1, 2, 4, and 5 of Chapter 74 will be the minimum standards for 

sizing of vents. 

Where high chimneys create high draft intensities, deviations from the 
foregoing table to the extent of practicability may be permitted by the ad­
ministrative authority. 
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Where mechanical draft is applied, vent size shall be determined upon 
capacity and type of equipment, all subject to approval by the administra­
tive authority. Where high temperatures are encountered, fan or blower con­
struction shall be so designed as to safely operate under those temperatures. 

Class B vent flues shall have a venting capacity of at least 50,000 BTU 
input greater than the input of the central heating gas appliance which it 
serves and shall in no case be less than 5 inches inside diameter. 

Venting. Insufficient Draft. 
In the event conditions at the time of installation are such that the chim­

ney or vertical flue has insufficient natural draft to properly carry away the 
products of combustion, provision shall be made by the installer to rectify 
existing conditions or provide mechanical means of maintaining constant 
up draft during appliance operation. The draft must be proved before the 
burner may be operated. 

SBC 7905 Tests. Burner Operation. Appliance Performance. General. 
(1) Placing Equipment in Operation. Immediately upon completion of all 

installations the installer shall test all safety shut-off, operating controls and 
venting before placing the burner in service. The correct input of gas should 
be determined and the fuel-air ratio set. 

(a) Adjusting the Burner Input; Tests. Each burner shall be adjusted to 
its proper input in accordance with the manufacturer's instructions. Over­
rating of burners is prohibited. 

(1) Gas Designed Equipment. The rate of flow of the gas shall be 
adjusted to within plus or minus 2% of the required hourly BTU rating at 
the manifold pressure specified by the manufacturer. When the prevailing 
pressure is less than the manifold pressure specified, the gas rates shall be 
adjusted at the prevailing pressure. 

(2) Conversion Burners. For conversion burners installed in hot 
water boilers or warm air furnaces the rate of flow of the gas in BTU per 
hour shall be adjusted to within plus or minus 5% of 1.7 times the calcu­
lated hourly BTU heat loss of the building in which it is installed. 

(3) For conversion burners installed in steam boilers the gas hourly 
input demand shall be adjusted to meet the steam load requirements. In 
case of over-sized boiler having rating in excess of load requirements, the 
gas input demand necessitated by such oversized boiler shall be established 
and added to the input demand for load requirements to arrive at total 
input demand. 

(b) Pilot Operations. Pilot flames shall be effective to ignite the gas at 
the main burner or burners and shall be adequately protected from drafts. 

(1) Pilot flames shall not become extinguished when the main burner 
or burners are turned on or off in a normal manner, either manually or by 
automatic controls. 

(2) Luminous flame pilots shall not show carbon deposits when ad­
justed according to the manufacturer's instructions. 

(3) Where escapement pilots are used, their flames shall be freely 
ignited by the constant burning pilot. 

(c) Burner Operation. In making the tests to determine compliance 
with this section, care shall be exercised to prevent the accumulation of un-
burned gas in the appliance or flues which might result in explosion or fire. 
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(1) The flames from each burner shall freely ignite the gas from adja­
cent burners when operating at the prevailing gas pressure or when the main 
control valve is regulated to deliver about Vs the full gas rate. 

(2) Burner flames shall not flash back upon immediate ignition, nor 
upon turning the gas cock until the gas rate to the burner is about V6 the 
full supply. 

(3) Burner flames shall not flash back when the gas is turned on or 
off by any automatic control mechanism. 

(4) Main burner flames shall ignite freely from each constant burn­
ing pilot when the main control valve is regulated to about VS the full gas 
rate or when pilot flame is reduced to minimum point at which it will actu­
ate the safety thermostatic device. 

(5) When ignition is made in a normal manner the flame shall not 
flash outside the appliance. 

(6) Burners shall not expel gas through air openings in mixer faces 
when operating at the prevailing pressure. 

(d) Appliance Performance. The concentration of oxygen in the flue 
products of conversion burners shall, in no case, be less than 4% nor less 
than 10%. The allowable limit of CO. shall not exceed .04%. The flue gas 
temperature of gas designed appliances, as taken on the appliance side of 
the draft hood, shall not exceed 480° F. above that of the room air tem­
perature surrounding the appliance. 

(1) Method of Test. The appliance shall be allowed to operate until 
the stack temperature becomes stabilized, after which a sample of the flue 
products shall be taken at a point in the flue after the outlet of the appli­
ance but ahead of the draft hood and analyzed for carbon dioxide and car­
bon monoxide. When carbon dioxide and carbon monoxide samples of 
combustion products have been analyzed an oxygen determination can be 
made from a combustion scale or chart 

(2) The venting and various controls of the appliance shall be 
checked by the installer to insure their proper operation. 

(3) Upon completion of the test of any newly installed gas burning 
equipment as hereinabove provided in this section, the installer shall file 
with authority complete records of such test including report of smoke bomb 
test of warm air furnace. A tag stating the date of test and name of tester 
shall be attached to the appliance. 

(e) Instructions to the Customer. The customer shall be thoroughly in­
formed by the installer as to the proper and safe operation of the appliance 
before it is placed in continuous service. 

(0 The wiring diagram of the installation and suitable operating in­
structions shall be supplied and posted near the boiler or furnace. 

(1) In the absence of the customer, printed instructions enclosed in 
an envelope labeled "Instructions to Customers" and attached to the main 
shutoff valve of the appliance by the installer, shall be construed as having 
fulfilled the aforementioned requirements. 

(2) A metallic plate, suitably etched or stamped, setting forth de­
tailed instructions for the safe lighting and shutting off of the appliance 
shall be permanently attached to the appliance in a prominent position near 
the lighting apertures. The size of type used shall be not smaller than 10 
point and the wording contained thereon shall be subject to the approval 
of the administrative authority. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



SBC 8001 524 

SBC 8001 GAS PIPING. Approval of Materials and Appliances. No 
person shall install any material to connect same to any gas system, which 
material has not been approved by the administrative authority. 

The administrative authority shall accept for installation any appliance 
or material which has been listed by a recognized national testing laboratory, 
until such time as experience in the field of actual service developing unfore­
seen factors warranting withdrawal of acceptance. 

SBC 8002 Gas Piping Material, Connection. AH pipe used for the dis­
tribution of natural or liquid petroleum gas shall be steel, wrought iron, 
copper or brass of full weight standard gauge and thickness. Steel and 
wrought iron pipe shall comply with A.S.A. B36.10. Steel and wrought iron 
piping run outside exposed above ground shall be galvanized, painted, or 
coated with an approved rust resistant material. 

All steel and wrought iron pipe 2Vi inch and larger shall be welded. Fit­
tings on screw or flange piping, (except stopcocks and valves) shall be mal­
leable iron, wrought iron or steel. 

Copper tubing or approved steel tubing shall be of standard type K or L 
or equivalent, complying with A.S.T.M. B88 and having a minimum wall 
thickness for each tubing size in compliance with A.S.T.M. specifications. 
Joints shall be made by approved flared gas fittings or by brazing with a 
material having a melting point in excess of 1000° F. Compression type fit­
tings shall not be used for this purpose. Copper or iron tubing shall not be 
used for piping within the burner heat zone to pilot burners. 

SBC 8003 Flexible Gas Tubing Connections. No person shall install, use 
or maintain flexible gas connections between gas burning devices and the 
supply piping except on specific approval of the administrative authority. 
When a flexible connection is made, a shut off valve must always be pro­
vided at the end where the flexible connector is attached to the rigid piping. 

SBC 8004 New Materials. Any materials may be permitted other than 
as specified in this Code, if the administrative authority approves such mate­
rials as being of the same quality and performance as the material specified 
herein. 

SBC 8005 Defective Pipe and Fittings. Defects in pipe or fittings shall in 
no case be repaired. All such defective pipe or fittings shall, when located, 
be removed and replaced with perfect material. All pipe and fittings shall be 
of perfect material, all pipe ends shall be reamed free of burrs and welding 
slag. 

SBC 8006 Construction and Installation, Generally. All piping installed 
for the distribution of natural or liquid petroleum gas shall be so constructed 
and installed as to be durable, substantial and gas tight. It shall be run sub­
stantially square with the building construction in a neat orderly fashion. 

SBC 8007 Piping Supports. Gas piping in buildings shall be supported 
with pipe hooks, metal pipe straps, bands or hangers suitable for the size of 
piping, and of adequate strength and quality and located at proper intervals 
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so the piping cannot be moved accidentally from the installed position. Gas 
piping shall not be supported by or used to support other piping. Spacing of 
supports in piping installations shall not be greater than the following: 

% inch 4 feet 
Vi inch 6 feet 
3A inch or 1 inch 10 feet 

Vertical piping shall be supported at every floor by a specific means of 
support. 

SBC 8008 Outside Exposed Piping. Gas piping may be run inside or out­
side the building regardless of temperature changes. Provision shall be made 
to allow for expansion and contraction of the piping. 

SBC 8009 Drips. Condensate drips are not required when using natural 
or liquid petroleum gas. 

A tee fitting with the bottom outlet plugged or capped shall be installed 
at the base of supply piping when dropping down to an automatically con­
trolled gas burner or appliance, where dirt or foreign material could cause 
an automatic gas valve to malfunction. 

SBC 8010 Pipe Threads 
(1) SPECIFICATIONS FOR PIPE THREADS. Pipe and fitting threads 

shall comply with the American Standard for Pipe Threads (except Dryseal), 
B2.1. 

(2) DAMAGED THREADS. Pipe with threads which are stripped, 
chipped, corroded, or otherwise damaged shall not be used. 

(3) NUMBER OF THREADS. Pipe shall be threaded in accordance with 
Table 3. 

SPECIFICATIONS FOR THREADING PIPE 

Iron Pipe 
Size (Inches) 

Vx 
VA 

1 

m 
IV* 
2 
2Vi 
3 
4 

Approximate Length 
of Threaded Portion 

(Inches) 

% 
% 
% 

1 
1 
1 
IVi 
IV* 
lS /8 

Approximate No. 
of Threads 
to be Cut 

10 
10 
10 
11 
11 
11 
12 
12 
13 

SBC 8011 Bending Prohibited. Pipe shall not be bent. Fittings shall be 
used when making turns in the gas piping. Proper bends will be allowable 
with copper tubing. 
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SBC 8012 Joint Compounds. Joint compounds (pipe dope) shall be ap­
plied sparingly and only to the male threads of pipe joints. Such compounds 
shall be resistant to the action of liquified petroleum gases. 

SBC 8013 Structure Protection. The building structure shall not be weak­
ened by the installation of any gas piping. Before the beams or joists are cut 
or notched, special permission shall be obtained from the administrative au­
thority. 

SBC 8014 Piping Protection. Pipes passing through concrete, or other 
corrosive materials, shall pass through sleeves, casings or be suitably coated 
to protect against corrosion and mechanical damage. 

SBC 8015 Restricted Pipe Runs. Gas pipes inside any building shall not 
be run in or through an air duct, clothes chute, chimney or flue, ventilating 
duct, dumb waiter or elevator shaft or be run in false ceilings when the space 

. is used as an air plenum. Pipe shafts specifically designed for this purpose 
will be acceptable. 

SBC 8016 Restrictions on Concealed Piping. Piping run in inaccessible 
or concealed spaces in or under buildings shall be constructed and installed 
to prevent a hazardous accumulation of gas. Concealed piping in walls 
should be located in hollow rather than solid partitions. 

Piping run underground inside the building, or run in solid floors such as 
concrete, shall be run in conduits or casings. Piping may be laid in channels 
in the floor that have removable covers to permit access to the piping with 
a minimum of damage to the building. Such casings, conduits or channels 
shall be left open into an accessible location or be vented so a leak will be 
readily detected. 

Piping run underground inside the building and extending underground 
outside the building shall be encased in a gas-tight conduit. The conduit shall 
extend into a normally usable and accessible portion of the building and at 
the point where the conduit terminates in the building, the space between 
the conduit and gas pipe shall be sealed to prevent the possible entrance of 
any gas leakage. The conduit shall be vented above grade to the outside and 
the vent terminal shall be screened and hooded to prevent accidental closure. 
The conduit shall extend at least four inches (4") beyond the outside building 
wall or any adjacent paved area, except the conduit need not exceed ten feet 
(10') in distance from the building under any paved area. The space between 
the gas pipe and the conduit at the underground end shall be left open. 

Concealed tubing run through joists, studs, plates, or other wood con­
struction within 2 inches of the rough surface, shall be protected from 
physical damage by steel plates or sleeves of at least 20 gauge thickness. 

Unions, flared or compression fittings, running threads, right and left 
couplings, or bushings shall not be used on concealed gas piping inside the 
building. 

SBC 8017 Depth of Piping Outside Underground. Any gas piping to be 
run underground outside the building shall have not less than 6 inches of 
ground cover unless otherwise approved by the administrative authority. 

SBC 8018 Piping Underground Outside. Any gas piping to be run under­
ground outside the building shall be copper, steel, or wrought iron. 
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Steel or wrought iron pipe shall have an approved outside protective coat­
ing of polyethylene, polyvinyl, or its equivalent of 10 mil thickness or 
greater. The pipe shall not be threaded, but shall be joined by welding or 
mechanical joints, and such joints shall be suitably wrapped with an ap­
proved protective coating. 

SBC 8019 Meter Location 
(1) The meter location shall be such that the meter can be easily read and 

the connections are readily accessible for servicing. Location, space require­
ments, dimensions, and type of installation shall be acceptable to the serv­
icing gas supplier. 

SBC 8020 Meter Support. Meters shall be adequately supported from the 
structure or shall be on a substantial slab and so connected to the piping as 
not to exert undue strain on the connection. 

SBC 8021 Meter Room Ventilation. Meter room shall be ventilated, 
when necessary, through adequate grills in doors, walls or local ventilation 
to outer air. Grills in doors or walls shall not be open into building interiors. 

SBC 8022 Main Gas Supply Shut-off. When meters are installed inside 
the building, a main shut-off valve shall be installed in a readily accessible 
location inside the building on the street side of the meter. 

When meter or meters are installed on the exterior of the building walls, 
a main shut-off valve, same size as the main building gas supply shall be 
installed on the inside of the building between the meter and the first branch 
gas line. This shut-off valve shall be installed in the first readily accessible 
location for use and operation and shall have a permanently attached handle. 
In multiple dwellings this main shut-off valve shall not be located in an 
apartment or locked room, but shall be in the utility room or otherwise so 
located in an apartment or locked room, but shall be in the utility room or 
otherwise so located as to be readily accessible to all occupants of the build­
ing at all times. All valves shall be clearly visible or of easy access. 

All Main shut-off valves shall be approved lubricated plug-type, ball type, 
or of a type approved by the administrative authority. 

SBC 8023 Gas Valves. For each burning device there shall be provided, 
in the pipe supplying same, and adjacent thereto, an independent shut-off 
valve, placed in an accessible location. 

Every valve shall be readily accessible for operation and repair. All gas 
valves shall be of lever handle type. Inputs exceeding 1,000,000 BTU per 
hour, or where metering or regulating pressure exceeds 14 inches water col­
umn, the valve shall be an approved lubricated plug type, ball type, or of a 
type approved by the administrative authority. 

(1) Accessibility of Gas Valves. Main shut-off valves controlling several 
gas piping systems shall be placed an adequate distance from each other so 
they will be easily accessible for operation and shall be installed so as to 
be protected from physical damage. It is recommended that they be plainly 
marked with a metal tag attached by the installing agency so that the gas 
piping systems supplied through them can be readily identified. It is ad­
visable to place a shut-off valve at every point where safety, convenience of 
operation, ar.d maintenance demands. 
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(2) Shut-off Valves for Multiple House Lines. 
(a) In multiple tenant buildings supplied through a master meter or 

one service regulator when a meter is not provided, or where meters or 
service regulators are not readily accessible from the appliance location, an 
individual shut-off valve for each apartment, or for each separate house 
line, shall be provided at a convenient point of general accessibility. 

(b) In a common system serving a number of individual buildings, shut-
off valves shall be installed at each building. 

SBC 8024 Electrical Grounding 
(a) A gas piping system within a building shall not be used as a grounding 

electrode. 
(b) Underground gas service piping shall not be used as a grounding elec­

trode. 
(c) Gas piping shall be grounded to an NEC approved ground. See Z 

21:30. 

SBC 8025 Gas Pressure Regulators 
(1) General. All relief devices or regulators equipped with relief devices 

shall be vented to the outside atmosphere. 

When the gas supply pressure is higher than the pressure at which the 
burner or appliance is designed to operate, a gas pressure regulator shall be 
installed. 

(2) High Pressure Gas Regulators. Gas regulators designed to regulate 
from pounds inlet pressure to pounds outlet pressure shall: 

(a) Have a pressure rating of not less than the protected metering pres­
sure. 

(b) Be of the full lock up type. 
(c) All such regulators shall be vented to the outside of the building. 

(3) High Pressure to Low Pressure Regulators. Gas regulators designed 
to regulate pounds inlet pressure to low outlet pressure shall: 

(a) Have a pressure rating of not less than the protected metering pres­
sure. 

(b) Be of the full lock up type. 
(c) All such regulators shall be vented to the outside of the building, 

except that regulators equipped with vent limiting devices, to limit the escape 
of gas from the vent opening in the event of diaphragm failure, may be 
used without outside vents when approved by the administrative authority. 

(4) Low Pressure Regulators. Gas regulators designed to regulate from 
low inlet pressure to lower outlet pressure shall: 

(a) Low pressure regulators are not required to be vented to the out­
side of the building unless the connected load exceeds 1,000,000 BTU per 
hour. 

(b) Low pressure regulator vents shall be protected from stoppage by 
dirt and foreign matter. 

(c) Low pressure regulator vents shall not be vented into a combustion 
chamber that is equipped with an intermittent pilot 
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(5) Regulator Installation. All regulator installations shall comply with the 
following: 

(a) Regulators shall be installed in accordance with the manufacturer's 
instructions. 

(b) Regulators shall be rated to supply the total load required. 
(c) Regulators shall be readily accessible for servicing in no case shall 

said regulators be covered by celling or other types of unventilated con­
struction. 

(d) All regulators shall be provided with an accessible shut-off valve for 
servicing the regulator. 

(e) High gas pressure protection shall be provided when using a high 
pressure regulator or a high pressure to low pressure regulator unless other­
wise approved by the administrative authority. The protection device may 
be incorporated as part of the regulator or by separate pressure limiting 
mechanism. 

(f) When regulators are required to be vented to the outside of the 
building, such vent piping shall be sized in accordance with the manufac­
turer's instructions. Vent piping shall terminate a minimum of six feet away 
from combustion or any air inlet to the building and shall be suitably 
screened and hooded so as to prevent accidental closure of the vent pipe. 

(g) Regulators shall be vented individually unless otherwise approved 
by the administrative authority. 

(h) Regular vents shall not terminate into a vent connector, breeching, 
stack, or chimney. 

SBC 8026 Size of Piping to Gas Appliances 
(1) Gas piping shall be of such size and so installed as to provide a supply 

of gas sufficient to meet the maximum demand without undue loss of pres­
sure between the meter, or service regulator when a meter is not provided, 
and the appliance or appliances. The size of the gas piping depends upon 
the following factors: 

(a) Allowable loss in pressure from meter, or service regulator when a 
meter is not provided, to appliances. 

(b) Maximum gas consumption to be provided. 
(c) Length of piping and number of fittings. 
(d) Specific gravity of the gas. 
(e) Diversity factor. 
(f) Manufacturers minimum pressure requirement at the appliance. 

SBC 8027 Gas Consumption 
(1) The quantity of gas to be provided at each outlet shall be determined, 

whenever possible, directly from the manufacturer's BTU rating of the 
appliance which will be installed. In case the ratings of the appliances to 
be installed are not known, Table 1, is given to show the approximate con­
sumption of average appliances of certain types in BTU per hour. 

(2) To obtain the cubic feet per hour of gas required, divide the total 
BTU input of all appliances by the average BTU heating value per cubic 
foot of gas (1,000 BTU per hour.) for natural gas. 
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APPROXIMATE GAS INPUT FOR SOME COMMON APPLIANCES 

APPLIANCE 

Input BTU 
per hour 

Approximate 

Water heater, automatic storage, 30-40 gal. tank 45,000 
Water heater, automatic storage, 50 gal. tank 55,000 
Water heater, automatic instantaneous (2 gal. per min.) 142,800 
Water heater, automatic capacity (4 gal. per min.) 285,000 
Water heater, automatic capacity (6 gal. per min.) 428,400 
Water heater, domestic, circulating or side arm 35,000 
Refrigerator 3,000 
Clothes dryer, Type 1 (domestic) 35,000 
Gas light 2,500 

, Incinerator, Domestic 35,000 

For specific appliances or appliance not shown above, the input should be deter­
mined from the manufacturer's rating. 

DOMESTIC RANGE TABLE 

The following table shall be used in sizing gas piping for the domestic 
ranges and built-in cooking units: 

Number 
Ranges 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Demand 
Cubic Feet 

60 
90 

110 
130 
145 
160 
175 
190 
200 
210 
225 
235 
250 
260 

Number 
Ranges 

15 
16 
17 
18 
20 
22 
24 
26 
28 
30 
40 
60 
80 

100 

Demand 
Cubic Feet 

275 
285 
295 
315 
330 
356 
375 
390 
420 
430 
500 
690 
820 
900 

SBC 8028 Size of Pipe. The size of the gas pipe hereafter installed shall 
conform to one of the following tables. The correct table should be selected 
as determined by the allowable pressure drop from SBC 8025 and SBC 8026. 
The gas capacities for various pipe sizes are given for a specific pressure 
drop. Due allowances for the effect of any ordinary number of fittings shall 
be made. 

Following the sizing tables, Figure No. 1 can be used to determine the 
size of each branch and section of gas piping system based on Table No. 2. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



p-JCntOO<pOO~JO>CJiiUeotO*-
© C n O C n O O O O O O O O O O 

tofocococo* . r f»* -o i tnCT>-atoco 
O l O O M * . » O C O O ) O O i O : W M I O 

OiCnOJ^J'MpOtDtDO^-COtntOM 
O i t O ^ b S C O & O O t n C n O t O O O O 

Ot-'tococnoa^iootOH-rfk.Qocnha 
0 0 © 0 0 0 0 © 0 » e n C n l n O O 

•OtOtOtOCOeoCoCO.&.ifc.CnCn~10 
• - • 3 G i ~ J O t a O i - 4 O > U © t 0 C O C n 
O i n O O i O i O O O O O O O O O 

cococoitw>b.i<»cncno>cn^aoo>->o> 
b J O l l » > - 0 > C D C C O > w ^ l o 6 0 0 
O O O O O O O O O O O O O O 

I—» I—' H^ *-* t—* bo CO 
0 » 0 i M » 4 0 0 t O t O O " ( 0 i ^ C 0 ^ p 
H - c n i — » 0 0 ~ 4 C O t O C 7 i £ r t M C n C * » O C n 
O O O O O O O O O O O O O O 

<eo« - (o *o io i» i t x joc5~ iwoo 
O O C n C O C n O O O O C n O O O O O 
O O O O O O O O O O O O O O 

>-'H-l>0bOtOtO»OCOC0CO>U>f>.Cn00 
M O O O U O i O O O O I O O l ' - ' ^ I t O O i 
O O i O O O O p O C n O O O O O 
O O O O O O O O O O O O O O 

COCOifr.i0.C7iCnCnO>O5^100tOtC*J 
CnOOi— W f ^ o o W O O ^ W M O O i O O O O O O O O O O O O O O O O O O O O O O O O O O O O 

X 

K 

H * 

** 
x 

K> 

w 

*-

r 
s 
10. 

58 
O 

2 
58 > r 
» 
O 
58 

•a 
w 
co 
N 
W 

s 
w 

n 

ss; 
o to 
so. EL 

5 3 
j c 
»S • » o 

•5 
o 

a 

n 
a 
er 

o 
00. 

•a a 
" H 
8* > 

g 58 
& P 
•o o 
D 
to 

c 
a 
a 
5 
•o 
o 

n 

o 
0, 
tf 
B 
9 
» 
D 

a 

/ 
ies 

^ 
ai 

?< 
Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



TABLE NO. 2 

Maximum capacity of pipe In cubic feet of gas per hour based upon a pressure drop of 1 inch water column and .60 
specific gravity gas. 

Length 
In 
Feet 

6 
10 
IS 
20 
30 
40 
50 
60 
70 
80 
90 
100 
125 
150 
175 
200 
250 
300 

NOMINAL PIPE O R I. D. TUBING SIZE 

H 
145 
96 
76 
66 
52 
44 
39 
35 
32 
30 
28 
26 
23 
21 
19 
18 
16 
14 

X 
280 
187 
148 
126 
100 
84 
74 
67 
61 
57 
53 
50 
44 
39 
36 
34 
30 
26 

X 
750 
500 
395 
335 
265 
225 
200 
180 
165 
153 
142 
134 
118 
106 
97 
90 
79 
71 

1 

1080 
760 
620 
520 
440 
380 
345 
315 
290 
270 
255 
240 
215 
195 
180 
170 
150 
140 

IK 

2200 
1550 
1300 
1100 
900 
795 
700 
640 
600 
560 
520 
500 
450 
410 
380 
355 
315 
285 

m 
3450 
2450 
2000 
1700 
1400 
1200 
1100 
1000 
920 
860 
810 
770 
690 
620 
580 
540 
490 
445 

2 

7000 
4950 
4000 
3450 
2850 
2500 
2200 
2000 
1850 
1750 
1650 
1580 
1400 
1290 
1190 
1100 
980 
900 

2K 
11200 
8000 
6500 
5600 
4600 
4000 
3550 
3250 
3000 
2800 
2650 
2500 
2250 
2050 
1900 
1780 
1600 
1460 

3 

20000 
14200 
11500 
10000 
8300 
7200 
6350 
5800 
5400 
5050 
4750 
4500 
4000 
3650 
3400 
3200 
2850 
2600 

4 

42000 
29500 
24000 
21000 
17000 
14500 
13000 
12000 
11000 
10400 
9700 
9300 
8400 
7600 
7000 
6600 
5900 
5400 

H 
cr 

o 

to 
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TABLE NO. 3 

Maximum capacity, of pipe In cubic feet of gas per hour, based upon a pressure drop of 7 Inches water column and 
.60 specific gravity gas. 

Length 
In Ft. 

5 
10 
15 
20 
30 

40 
50 
60 
70 
80 

90 
100 
125 
150 
175 

200 
250 
300 

X 
190 
128 
100 
85 
67 

57 
50 
46 
41 
38 

30 
34 
30 
27 
25 

23 
20 
18 

H 
440 
295 
235 
200 
100 

125 
117 
108 
96 
90 

84 
79 
69 
63 
58 

53 
47 
42 

NOMINAL PIPE O R I 

lA 
850 
570 
450 
380 
300 

255 
225 
205 
185 
173 

162 
152 
135 
122 
112 

102 
90 
81 

M 
2300 
1540 
1200 
1030 
820 

700 
610 
550 
500 
470 

440 
410 
360 
325 
300 

280 
240 
220 

1 

2900 
2000 
1650 
1400 
1150 

1000 
900 
820 
760 
710 

660 
625 
570 
520 
480 

450 
400 
370 

D. TUBING SIZE 

Itf 

6000 
4200 
3400 
2900 
2400 

2100 
1850 
1700 
1600 
1500 

1400 
1300 
1150 
1080 
1000 

940 
850 
760 

m 
9200 
6500 
5300 
4600 
3700 

3200 
2850 
2600 
2450 
2250 

2150 
2000 
1800 
1650 
1550 

1450 
1300 
1150 

2 

19000 
13000 
10800 
9300 
7000 

6500 
5800 
5400 
5000 
4700 

4400 
4150 
3700 
3400 
3100 

2900 
2600 
2400 

2J3 
30000 
26000 
17500 
15000 
12000 

10500 
9400 
8600 
8000 
7500 

7000 
6700 
6000 
5400 
5000 

4750 
4300 
3900 

3 

54000 
38000 
31000 
27000 
22000 

19000 
17000 
15500 
14000 
13000 

12500 
12000 
10500 
9800 
9000 

8400 
7500 
7000 

4 

110M 
80000 
64000 
55000 
45000 

39000 
35000 
31000 
20500 
27500 

26000 
25000 
22000 
20000 
18500 

17000 
15500 
14000 o 
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TABLE NO. 4 
Maximum capacity of pipe In cubic feet of gas per hour, based upon a pressure drop of 1>£ pounds per square Inch and 

.60 specific gravity gas. 

H 

a" 

Length 
in Ft. 

5 
10 
15 
20 
30 

40 
50 
60 
70 
80 

go 
100 
125 
150 
175 

200 
250 
300 

y< 
540 
360 
285 
240 
192 

163 
143 
130 
118 
110 

102 
06 
85 
76 
69 

64 
58 
51 

H 
1260 
850 
670 
570 
450 

380 
335 
300 
275 
255 

240 
225 
198 
178 
164 

146 
140 
120 

N O M I N A L PIPE O R I 

X 
2400 
1630 
1280 
1080 
860 

730 
645 
580 
530 
490 

460 
430 
380 
340 
315 

290 
255 
230 

X 
6500 
4350 
3450 
2950 
2300 

2000 
1750 
1560 
1430 
1330 

1230 
1160 
1025 
920 
845 

780 
690 
620 

1 

10500 
7600 
6200 
5400 
4400 

3800 
3350 
3050 
2800 
2650 

2500 
2350 
2100 
1900 
1800 

1700 
1500 
1350 

D. TUBING SIZE 

IH 
21000 
15000 
12000 
10500 
8600 

7500 
6700 
6100 
5600 
5200 

4900 
4700 
4150 
3800 
3550 

3300 
2950 
2700 

IX 
31000 
22000 
18000 
15000 
13000 

11000 
9800 
9000 
8200 
7700 

7200 
6800 
6100 
5600 
6200 

4900 
4300 
4000 

2 

58000 
41000 
34000 
29000 
24000 

20000 
18000 
17000 
15000 
14000 

13500 
12500 
11300 
10400 
9700 

9000 
8100 
7400 

2\4 
90000 
64000 
52000 
45000 
36000 

32000 
28000 
26000 
24000 
22000 

21000 
20000 
18000 
16000 
15500 

14000 
12500 
11500 

3 

150M 
110M 
90000 
790M 
630M 

55810 
49000 
45900 
41000 
38000 

36500 
34500 
31000 
28400 
20000 

24000 
22600 
19000 

4 

310M 
220M 
180M 
150M 
125M 

110M 
97000 
90000 
82000 
77000 

72000 
70000 
62000 
56000 
53000 

49000 
44000 
40000 
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TABLE NO. 5 
Multipliers to be used with tables when the specific gravity of the gas Is 

other than used In Table. 

Specific 
Gravity 

.35 

.40 

.45 

.50 

.55 

.60 

.65 

.70 

.75 

.80 

.85 

.90 

Multiplier 

1.31 
1.23 
1.16 
1.10 
1.04 
1.00 
.962 
.926 
.895 
.867 
.841 
.817 

Specific 
Gravity 

1.00 
1.10 
1.20 

, 1.30 
' 1.40 

1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 

Multiplier 

.775 

.740 

.07 

.680 

.655 

.633 

.612 

.594 

.577 

.565 

.847 

.535 

Figure No. 1 

Example to calculate a gas piping system based on pressure drop used in 
Table 2. 

Water 
Heater 125 Cu. ft. 
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The following is an example of sizing gas piping using Table 1 in SBC 
1927. 

1. Use gas range Table 4 for multiple range installation when sizing all 
main and branch line piping. Use actual input rating on water heater and 
furnace. 

2. To size pipe A put the total input load on the distance from meter to 
end of longest run. 

6 ranges + water heater + furnace 
160+125+165=450 cu. ft. 

35+25+15=75 ft. developed length 
Chart 450 cu. ft. and 75 ft. length 

1V4 inch pipe for Section A. 
3. To size Pipe B, put 6 ranges on distance from meter to end range. 
6 ranges=160 cubic feet: 35+1+20+2+8=66 ft length. 

% inch pipe for Section B. 
4. To size pipe C put 3 ranges on distance from meter to end range. 
3 ranges=110 cu. ft.: 35+1+20+2+8=66 ft length. 

%A inch pipe for Section C. 
5. To size pipe D put 2 ranges on distance from meter to end range. 
2 ranges=90 cu. ft: 35+1+20+2 + 8=66 ft. length 

% inch pipe for Section D. 
6. To size pipe E put 1 range on distance from meter to the range. 
1 range=60cu. ft: 35+1+20+2+8=66 ft. length 

Vi inch pipe for Section E. 
7. To size pipe F put water heater and furnace on the longest distance 

from meter. 
Water heater 125 cubic feet + Furnace 165 cubic feet=290 cubic feet 
35+25+15=75 feet length 
WA in pipe for Section F. 
8. To size pipe G put water heater on the distance from the meter. 
Water heater 125 cu. ft: 35+25+10=70 feet 
1 inch pipe for Section G. 
9. To size pipe H put furnace on the distance from meter. 
Furnace 165 cu. ft: 35+25+15=75 feet length 
1 inch pipe for Section H. 

SBC 8029 Test of Piping. Upon completion of any gas piping system and 
before any of the piping has been covered, concealed, or painted, the person 
making the installation shall notify the administrative authority that the 
work is ready for inspection and test. All tests shall be made in the presence 
of the authority. The following pressures shall be the tests required. The 
authority may determine the length of time such tests shall stand without 
showing a drop in pressure. For the purpose of this code, gas pressures not 
exceeding 14 inches water column shall be called the low pressure. Gas 
pressures exceeding 14 inches water column shall be called high pressure. 

Low pressure piping shall be air tested at a pressure of at least 10 pounds 
per square inch. 
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High pressure piping shall be air tested at a pressure 50% greater than 
the maximum operating pressure, but not less than 25 pounds per square 
inch. 

The air gauge and pump to make the test shall be furnished by the per­
son making the installation. 

However, in the cases of minor alterations or extensions the authority 
may not require such tests, if in his judgment such tests are not necessary. 

SBC 8030 Leakage Test After Gas Tom On 
(1) Close All Gas Outlets. Before turning gas under pressure into any 

piping, all openings from which gas can escape will be closed. 

(2) Check for Leakage. Immediately after turning on the gas, the piping 
system shall be checked by one of the following methods to ascertain that 
no gas is escaping: 

(a) Checking the Leakage Using the Gas Meter. Immediately prior to 
the test it should be determined that the meter is in operating condition and 
has not been bypassed. 

Checking for leakage can be done by carefully watching the test dial of 
the meter to determine whether gas is passing through the meter. To assist 
in observing any movement of the test hand, wet a small piece of paper and 
paste its edge directly over the center line of the hand as soon as the gas 
is turned on. Allow five minutes for a one-half foot dial and proportionately 
longer for a larger dial in checking for gas flow. This observation should 
be made with the test hand on the upstroke. 

In case careful observation of the test hand for a sufficient length of 
time reveals no movement, the piping shall be purged and a small gas burner 
turned on and lighted and the hand of the test dial again observed. If the 
dial hand moves (as it should) it will show that the meter is operating 
properly. If the test hand does not move or register flow of gas through 
the meter to the small burner, the meter is defective and the gas should be 
shut off and the serving gas supplier notified. 

(b) Checking for Leakage Not Using a Meter. This can be done by 
attaching to an appliance orifice a manometer or equivalent device cali­
brated so that it can be read in increments of 0.1 inch water column, and 
momentarily turning on the gas supply and observing the gaging device for 
pressure drop with the gas supply shut off. No discernible drop in pressure 
shall occur during a period of 3 minutes. 

(c) When Leakage is Indicated. If the meter test hand moves, or a 
pressure drop in the gage is noted, all appliances or outlets supplied through 
the system shall be examined to see if they are shut off and do not leak. If 
they are found tight there is a leak in the piping system. The gas supply 
shall be shut off until the necessary repairs have been made, after which 
the test specified is (a) and (b) shall be repeated. 

SBC 8031 Purging 
(1) Purging All Gas Piping. 

(a) After piping has been checked, all gas piping shall be fully purged. 
A suggested method for purging the gas piping to an appliance is to discon­
nect the pilot piping at the outlet of the pilot valve. Piping shall not be 
purged into the combustion chamber of an appliance. 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



SBC 8031 538 

(b) The open end of piping systems being purged shall not discharge 
into confined spaces or areas where there are sources of ignition unless pre­
cautions are taken to perform this operation in a safe manner by ventilation 
of the space, control of purging rate, and elimination of all hazardous con­
ditions. 

(2) Light Pilots. After the gas piping has been sufficiently purged, all 
appliances shall be purged and the pilots lighted. The installing agency shall 
assure itself that all piping and appliances are fully purged before leaving 
the premises. 

SBC 8032 LP Gas Installations. The installation and maintenance of un­
diluted or diluted LP gas installations or portions of such installations shall 
be made to the standards of USA Standard Storage and Handling of 
Liquefied Petroleum Gases Z-106.1 (NFPA No. 58) and applicable sections 
of this code. 

SBC 8033 General Safety Precautions 
(1) Checking for Gas Leaks. When an investigation discloses a concen­

tration of gas inside of a building, the following immediate actions shall be 
taken, simultaneously if possible. 

(a) Clear the room, building, or area of all occupants. 
(b) Shut off the supply of gas to the areas involved. 
(c) Ventilate the affected portion of the building by opening windows 

and doors including basement windows. 
(d) Use every practical means to eliminate sources of ignition. Take 

precautions to prevent smoking, striking matches, operating electrical 
switches, or devices, opening furnace doors, etc. If possible, cut off all elec­
tric circuits at a remote source to eliminate operation of automatic switches 
in the dangerous area. Safety flashlights designed for use in hazardous at­
mospheres are recommended for use in such emergencies. 

(e) Investigate other buildings in the immediate area to determine the 
presence of escaping gas therein. 

(f) Notify the gas supplier. 
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OIL BURNERS. This chapter will be sub-divided into the following subjects: 

SBC 8101 DEFINITIONS 

SBC 8102 APPROVALS 

SBC 8103 FUEL OIL 

SBC 8104 TANKS 

SBC 8105 PIPING CONTROLS PUMPS AND VALVES 

SBC 8106 INSTALLATION OF OIL BURNERS AND OIL BURNER 
EQUIPMENT 

SBC 8107 KEROSENE OIL STOVES AND PORTABLE HEATERS 

SBC 8108 INSPECTION AND TESTS 

SBC 8101 Definitions. The following terms shall mean: 

OIL BURNER. A device for burning oil in heating appliances such as 
boilers and furnaces or process equipment 

(1) A burner of this type may be furnished with or without a primary 
control. 

(2) It may be a pressure atomizing gun type, a horizontal or vertical 
rotary type, or a mechanical or natural draft vaporizing type, air or steam 
atomizing type. 

OIL BURNING EQUIPMENT. An oil burner of any type together with 
its tank, piping, wiring, controls, and related devices and shall include all oil 
burners, and oil-fired units. 

OIL-FIRED UNIT. A heating appliance equipped with one or more oO 
burners and all the necessary safety controls, electrical equipment, and re­
lated equipment manufactured for assembly as a complete unit 

SBC 8102 Approvals. Approval of Oil Burner Required. 

(1) No person shall install any domestic or commercial oil burner that 
does not carry the label of the Underwriter's Laboratories or any other 
nationally recognized testing laboratory. 

(2) The administrative authority shall approve any oil burner listed by, 
or carrying the label of the Underwriter's Laboratory or any other nationally 
recognized testing laboratory, providing such oil burner also meets the 
approval requirements of the applicable chapter sections of this code. 

Installation of Used Oil Burners. No person shall install a used burner 
for use in connection with a heating system unless he has furnished the 
administrative authority with a statement that said burner has been checked 
and found to be equivalent to new equipment in operation and safety, to­
gether with a letter from the purchaser acknowledging that said purchaser 
is buying a used oil burner. Such burner shall comply with all applicable 
sections of this code. 
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SBC 8103 Fuel Oil. Grade. The grade of fuel oil used in a burner 
shall be that for which the burner is approved and as stipulated by the 
manufacturer. Crankcase oil or any oil containing gasoline shall not be used. 

NOTE: The label of Underwriter's Laboratories, Inc. and Underwriters' 
Laboratories of Canada stipulates for each burner the grade of fuel oil for 
which the burner is listed. 

Heavy Oils. Where heavy oils are used, provision shall be made for main­
taining the oil at the proper atomizing temperature. Automatically operated 
burners requiring the pre-heating of oil shall be arranged so that no oil can 
be delivered for combustion until the oil is at a suitable atomizing tempera­
ture. 

Steam Coils in Oil Tanks. No steam coil operating at a pressure greater 
than 15 pounds per square inch gage shall be installed in an oil tank. When 
a pressure reducing valve is used to limit the steam pressure to 15 psi or 
less, a relief valve set at not more than 5 psi above the normal pressure in 
the coil shall be provided. 

Flash Point. 
(1) The oil shall have a flash point not less than 100* degrees F. and shall 

be free from acid, grit, and fibrous or other foreign matter likely to clog 
or injure the burner or valves. 

SBC 8104 Tanks. Design, Construction and Installation of Fuel Oil 
Tanks. 

The design, construction and installation of fuel oil tanks, both under­
ground and inside buildings shall be in compliance with Chapter 2, Section 
20 to 26 of the State Fire Marshal's Flammable Liquids Code. 

SBC 8105 Piping, Controls, Pump and Valves. Piping. 
(1) All piping shall be standard full weight wrought iron, steel, or brass 

pipe with standard fittings or approved brass or copper tubing with approved 
fittings except that approved flexible metal hose may be used for reducing 
the effects of jarring and vibration or where rigid connections are imprac­
ticable. 

(2) Pipe used in the installation of domestic type burners shall not be 
smaller than % inch iron pipe size; pipe used in the installation of industrial 
type burners shall not be smaller than V4 inch iron pipe size. Copper or 
brass tubing used in the installation of domestic type burners where the oil 
flows by gravity from the tank to the burners shall not be smaller in size 
than % inch outside diameter, .049 inch wall thickness tubing. For industrial 
type burners such copper or brass tubing shall not be smaller in size than 
the equivalent of the iron pipe size mentioned above, with wall thickness not 
less than .049 inch. 

(3) Flexible metal hose shall be installed strictly in accordance with the 
limitations of its approval. 

(4) Piping shall be rigidly secured in place and protected from injury in 
a workmanlike manner, and where necessary, shall be protected against 
corrosion. 

(5) Pipe joints and connections shall be made tight in a workmanlike 
manner. Unions and tubing fittings shall be of approved type. 
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(6) Proper allowance shall be made for expansion, contraction, jarring, 
and vibration. Pipe lines, other than tubing, connected to underground 
tanks, except fill lines and test wells, shall be provided with double swing 
joints arranged to permit the tank to settle without impairing the efficiency 
of the pipe connections. 

(7) Oil supply lines to burners shall be provided with approved strainers. 
Tank Vents. 

(1) Storage tanks shall be equipped with an open vent or an approved 
automatically operated vent, arranged to discharge to the open air. Vent 
openings and vent pipes shall be of ample size to prevent abnormal pressure 
in the tank during filling but not smaller than 1V4 in pipe size. 

(2) Vent pipes shall be arranged to drain to the tank. The lower end of 
the vent pipe shall not extend through the top into the tank for a distance 
of more than one inch. 

(3) Vent pipes shall terminate outside of buildings at a point not less 
than 2 feet, distant from any window or other building opening and not less 
than one foot above fill cap nor less than 2 feet above the ground. Outer 
ends of vent pipes shall be provided with a weatherproof hood to such a 
height that oil vapors discharging from the vent will be readily diffused 
without danger of ignition. However, combination fill and vent fittings ap­
proved by the administrative authority may be used if located not less than 
2 feet distant from any window or other building opening and not less 
than 2 feet above the ground. 

(4) Vent pipes shall not be cross-connected with fill pipes or return lines 
from burners. 

(5) Fill and vent pipes shall not be run through windows or coal-chutes 
unless such openings are totally enclosed with masonry to prevent oil from 
entering buildings during filling operations. 

(6) The vent size shall be as shown in Table 1. 

TABLE No. 1 

Capacity of Tank Approx. Imperial Diameter of Vent, 
U.S. Gallons Gallons Iron Pipe Size 

500 or less 500 or less 1V4 inches 
501 to 3,000 501 to 2,500 VA inches 
3,001 to 10,000 2,501 to 8,300 2 inches 
10,001 to 20,000 8,301 to 16,600 2V6 inches 
20,001 to 35,000 16,601 to 29,000 3 inches 

NOTE: Where tanks are filled by the use of a pump through tight con­
nections, special consideration should be given to the size of the vent pipe 
to insure that it is adequate to prevent the development of abnormal pressure 
in the tank during filling. This may be accomplished by providing a vent 
pipe not less in size than the discharge of the pump. 

Tank Fill and Overflow Pipes. 

(1) Underground tanks and storage tanks inside buildings shall be filled 
only through fill pipes terminating outside of buildings at a point at least 2 
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feet from any building opening at the same or lower level. Fill terminals 
shall be closed tight, when not in use, by a metal cover designed to prevent 
tampering. 

(2) Auxiliary tanks other than vacuum tanks shall be equipped with an 
over-flow pipe. 

(3) Overflow pipes of auxiliary gravity tanks shall have no valves or ob­
structions. Overflow pipes of auxiliary pressure tanks shall be provided with 
inter-connected valves or other means for automatically venting the tank 
during filling. 

Oil Gauging. 
(1) All tanks in which a constant oil level is not maintained by an auto­

matic pump shall be equipped with an approved method of determining 
the oil level. 

(2) Test wells shall not be installed inside buildings and where permitted 
for outside services shall be closed tight when not in use by a metal cover 
designed to prevent tampering. 

(3) Gauging devices such as liquid level indicators or signals shall be 
installed so that oil or vapor will not be discharged into the fuel supply 
system. 

(4) No glass gauge, or any gauge the breaking of which will permit oil 
to escape from the tank, shall be used. 

Oil Pumps. 
(1) Oil pumps shall be of approved type, secure against leaks, and shall 

be rigidly fastened in place. 

(2) Automatic pumps not an integral part of the burner shall be arranged 
to stop automatically in case of total breakage of the supply line to the 
burner if such line is pressurized. 

(3) In isolated locations, where fire protection equipment is dependent 
upon a heating plant fired by an oil burner, oil pumps supplying the burner 
shall be installed in duplicate. 

Valves. 
(1) Readily accessible shut-off valves of approved type shall be installed 

in oil supply lines near each burner and close to gravity and pressure supply 
tanks. Shut-off or check valves of approved type shall be installed on each 
side of oil strainers which are not a part of the oil burner unit and on the 
discharge and suction side of oil pumps which pump directly to the burner 
but which are not a part of the burner unit. 

(2) Where a shut-off valve is installed in the discharge line of an oil 
pump, an approved pressure relief valve shall be connected into the dis­
charge lines between the pump and the shut-off valve and arranged to re­
turn surplus oil to the storage tank or to by-pass it around the pump. 

(3) Control valves shall be of the approved type. Valves shall be designed 
to close against the supply and to prevent withdrawal of stem by continued 
operation of the handwheel. Packing affected by the oil or by heat shall not 
be used. 
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Gravity Feed to Burners. 
(1) Gravity feed shall be used only with burners arranged to prevent ab­

normal discharge of oil at the burner by automatic means specifically ap­
proved for the burner with which it is used. 

(2) A domestic supply tank shall not have a capacity of more than 550 
gallons or two tanks of aggregate capacity of 550 gallons. 

(3) On multiple domestic tank installations, the fill pipe shall be so ar­
ranged that both tanks will fill equally and the vent pipe shall extend well 
above cross connections between tanks to prevent air binding when filling. 

(4) Where oil is supplied to the burner by gravity and a constant level 
device is not incorporated in the burner assembly or in an auxiliary tank 
used in connection with an automatic pump, an approved constant level 
device shall be installed in the oil feed line at the gravity tank or as close 
thereto as practicable. The vent opening of such constant level device shall 
be connected by piping or tubing to outside the building unless the constant 
level device is provided with an approved anti-flooding device. Vent pipes or 
tubing of constant level devices shall not be connected to tanks or tank 
vents. 

Pressure Feed. 
(1) Pressure tank feed shall be used only with burners arranged to prevent 

abnormal discharge of oil at the burner by automatic means specifically 
approved for the burner with which it is used. 

Preheating Oil. Preheating of oil, where necessary, shall be done by steam, 
hot water or approved electric heaters. Heaters shall be substantially con­
structed with all joints made oil tight. Thermometers shall be installed at 
suitable locations to indicate the temperature of the heated oil. Heaters shall 
be by-passed or provided with suitable means to prevent abnormal pressure. 

Locking Fill Pipe. Whenever an oil burner is removed to be replaced with 
another fuel the "fill and vent" piping should be removed from the supply 
tank and those remaining openings of the supply tank be closed with "pipe-
plugs" or complete removal of such supply tank. 

(1) Oil burner installations with burner inputs of less than 5 gallons of oil 
per hour shall have the following controls: 

(a) A draft regulator. 
(b) A stack relay or similar device providing positive shut-off for flame 

failure or failure to obtain ignition within 90 seconds after start of burner. 
(c) A high temperature limit control. 

(2) Oil burners having inputs of over 500,000 BTU per hour shall be in 
accordance with Underwriters' Laboratories, Inc. and NFPA No. 31. 

(3) Oil burners other than oil stoves with integral tanks, shall be provided 
with some means for manually stopping the flow of oil to the burner. Such 
device or devices shall be placed in a convenient location at a safe distance 
from the burner. 

(4) Each appliance fired by oil burners and each oil-fired unit shall be 
provided with automatic limit controls which will prevent unsafe pressure 
or low water in a steam boiler or over-heating within a hot-water boiler, 
furnace, or heater. 
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(5) Limiting controls and low-water shutoffs intended to prevent unsafe 
operation of heating equipment by opening an electrical circuit to the burner 
or oil shutoff device shall be so arranged as to effect the direct opening of 
that circuit, whether the switching mechanism is integral with the sensing 
element or remote from same. 

(6) In systems where either steam or air is used for atomizing the oil or 
where air for combustion is supplied by a source which may be interrupted 
without shutting off the oil supply, the oil and atomizing or air supply shall 
be interlocked in a manner to immediately shut off the oil supply upon 
failure of the atomizing or air supply. 

(7) When automatically-operated burners are used in installations 
equipped with forced or induced draft fans or both, means shall be provided 
to immediately shut off the oil supply upon fan failure. 

SBC 8106 Installation of Oil Burners and 00 Bonier Equipment 
(1) Oil-fired appliances shall be installed in rooms that are large com­

pared with the size of the appliance except that an appliance specifically 
approved for installation in a confined space such as an alcove or closet 
may be so installed when the installation is in compliance with the approval. 
In alcove and closet installations, the clearances from the appliance to the 
walls and ceiling shall be not less than as specified in the approval regardless 
of the type of construction. 

(2) Oil burning appliances shall be installed so as to be reasonably safe 
to persons and property. Evidence that oil burning appliances have been in­
stalled in accordance with the applicable standard specified in this section 
shall be evidence that such oil burning appliances are reasonably safe to 
persons and property. 

(3) Oil burners shall be securely installed in a workmanlike manner, in 
accordance with the instructions of the manufacturer, by qualified me­
chanics experienced in making such installations. 

(4) Where oil burners are installed in furnaces originally designed for solid 
fuel, the ash door of the furnace shall be removed or bottom ventilation 
otherwise provided to prevent the accumulation of vapors in the ash pit, 
unless the burner is of a type which mechanically purges the ash pit. 

(5) Boilers and furnaces in which oil burners are installed shall be con­
nected to flues having sufficient draft at all times to assure safe operation of 
the burner; a suitable draft regulating device shall be installed where nec­
essary to prevent excessive draft. Manually operated dampers shall be such 
that they cannot close off more than 80% of the internal cross-section area 
of the smoke pipe. Automatically operated dampers shall be of approved 
type designed to maintain a safe damper opening at all times and arranged 
to prevent starting of the burner unless the damper is opened at least 20% 
of the internal cross-section area of the smoke pipe. 

(6) Complete instructions for the care and operations of the oil burner 
equipment shall be conspicuously posted near the oil burner and shall be 
maintained in readable condition by user, and there shall be displayed, near 
the heating plant, a card which shall read as follows: 

NOTE: This code requires that pipe dampers shall be removed or locked 
in the desired position and no damper closing off more than 80 percent 
of the pipe area shall be allowed. All check drafts must be kept closed at 
all times. 
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(7) Contractors installing industrial oil burner systems shall furnish dia­
grams showing the main oil lines and controlling valves, one of which shall 
be posted near the oil burner equipment and another at some point which 
will be accessible in case of fire at the burners. 

Accessibility, Clearance, and Permissible Temperatures. 
(1) Accessibility for Service. Every oil-fired appliance shall be located 

with respect to building construction and other equipment so as to permit 
access to the appliance. Sufficient clearance shall be maintained to permit 
cleaning of heating surfaces; the replacement of filters, blowers, motors, 
burners, controls, and vent connections; the lubrication of moving parts 
where required; and the adjustment and cleaning of burners. 

(2) Clearance and Permissible Temperatures. Every oil-fired appliance 
and its vent connector shall be installed with clearances to combustible mate­
rials as specified by the manufacturer of the equipment so that continued or 
intermittent operation will not create a hazard to person or property. They 
shall not, during operation, raise the temperature of unprotected combustible 
walls, partitions, floors or ceilings more than 90 degrees F. above normal 
room temperature when measured with mercury thermometers or conven­
tional bead type thermocouples. 

Combustion Air Requirements. The air required for combustion shall be 
in accordance with Chapter 77 of this code. 

Electric Wiring. Electric wiring and equipment in connection with oil 
burning equipment shall be in accordance with the provisions of the State 
of Minnesota Electrical Code. 

Modifications. Where the circumstances or conditions of any particular 
installation are unusual and such as to render the strict application of the 
provisions of this chapter impracticable, the administrative authority may 
permit such modifications as will provide a substantially equivalent degree 
of safety. 

SBC 8107 Kerosene and OD Stoves and Portable Kerosene Heaters. Gen­
eral Precautions. 

(1) The safety of installation and use of appliances of this kind depend 
largely upon the care of the installer and the care of the user in following 
the manufacturer's operating and installation instructions. 

(2) Appliances of this class shall be kept clean and in good repair. If 
parts become worn or damaged they shall be replaced promptly, preferably 
by the manufacturer or his representative. Where replacements or repairs 
must be made by the user, such attention shall be strictly confined to proce­
dures which have been fully covered by the manufacturer's printed instruc­
tions. 

(3) Instructions furnished by the manufacturer shall be preserved. 

(4) Special care must be employed in the placing of kerosene stoves and 
portable kerosene heaters in order to avoid contact with combustible material 
including draperies and to avoid accidental overturning. Placing fabrics on 
stoves for drying is dangerous. 

(5) Appliances shall be installed on noncombustible flooring unless listed 
for installation on combustible flooring. 
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(6) A range shall be equipped with a drip pan beneath the burners and 
with integral base or legs to locate the cooking surface at a proper height 
for ordinary use. 

(7) Portable kerosene heaters shall be equipped with a sheet metal tray 
underneath the burner as an integral part of the heater. 

(8) Stoves shall be placed so that curtains or draperies may not be blown 
over or into contact with heater surfaces or open flame. 

(9) Appliances shall be carefully leveled in accordance with manufac­
turer's installation instructions. 

(10) When manufacturer's instructions specify that stoves are to be 
fastened to the floor these instructions shall be carefully followed, but in all 
cases stoves supplied with fuel from separate supply tanks shall be securely 
attached to the floor or otherwise secured in position to avoid strains on 
piping. 

Controls. 
(1) Kerosene and oil stoves and portable kerosene heaters shall be 

equipped with a primary safety control furnished as an integral part of the 
appliance by the manufacturer to stop the flow of oil in the event of flame 
failure. Barometric oil feed shall not be considered a primary safety con­
trol. 

NOTE: Stoves and heaters listed by Underwriters' Laboratories, Inc. and 
Underwriters' Laboratories of Canada are so equipped. 

Flue Connections. 
(1) Appliances that are provided with a flue outlet shall be connected to 

a suitable flue having sufficient draft at all times to assure safe operation of 
the appliance. 

Supply Tanks. 
(1) Stoves designed for barometric oil feed shall not be connected to 

separate supply tanks. 
(2) Stoves which are not designed for flue conection shall be equipped 

with integral tanks having capacity of not more than two gallons. 

(3) An oil stove specifically designed and listed for use with separate 
supply tanks may be directly connected for gravity feed from a supply 
tank or an automatic pump. 

(4) The filling of barometric tanks and kerosene stove tanks and reser­
voirs of portable kerosene heaters shall be done outside buildings or at a 
special location where precautions can be taken to minimize the spilling of 
oil. 

(5) A barometric tank shall not be placed in position in the stove sump 
until the oil has reached room temperature. 

Clearances and Mounting. 
(1) Stoves shall be installed to provide clearances to combustible material 

not less than as shown in Table 7. 

(2) Stoves which are listed for installation with lesser clearances than 
specified in Table 1 may be installed in accordance with their listing. 
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TABLE No. 1 

Minimum Clearance, Inches 

Chimney 
Con-

Heating Appliances Sides Rear nector 

Room Heater, Circulating type 12 12 18 
Room Heater, Radiant type 36 36 18 

(3) Stoves may be installed with lesser clearances to combustible material 
provided the combustible material is protected. In no case shall the hori­
zontal distance be less than six inches from a range to that portion of ad­
jacent unprotected combustible walls or cabinets extending above the cook­
ing top of the range. 

(4) Stoves which have a fuel tank attached thereto, shall in all cases be 
installed with sufficient clearance to provide direct and easy access to the 
fuel tank. 

(5) Stoves shall have a clearance vertically above the top of not less than 
30 inches to combustible material or cabinets. When the underside of com­
bustible material or cabinets is protected by asbestos millboard at least V4 
inch thick covered with sheet metal not lighter than 28 gauge, the distance 
shall be not less than 24 inches. The protection shall extend 9 inches be­
yond the sides of the stove. 

(6) Listed stoves may be placed on combustible floors. Others shall be 
placed on the ground, on noncombustible floors, or on floors protected in 
accordance with accepted building code practice. 

SBC 8108 Inspection and Tests. Tests of Covered Tanks and Piping. After 
installation and before being covered tanks of 1,000 gallons capacity or 
more, and piping shall be tested hydrostatically, or with equivalent air pres­
sure, at a pressure not less than 1V& times the maximum working pressure 
but not less than 5 pounds per square inch at the highest point of the system. 
Instead of a pressure test, suction lines may be tested under a vacuum of 
not less than 20 inches of mercury. Such tests shall be made by the in­
staller. 

(1) Tanks and Piping. Immediately upon the installation of the tanks and 
piping of an oil burner installation, the installer thereof shall notify the 
administrative authority that said tanks and piping are ready for inspection 
and tests as required in this chapter. No person shall cover up any such 
tank or piping until the same shall have been inspected and approved. 

(2) Oil Burner Inputs of Less than 500,000 BTU Per Hour. Upon com­
pletion of the test of any oil burner installation and placing the equipment 
in operation, the installer shall file with the administrative authority com­
plete records of such test stating the date of test and name of person per­
forming the test. 

(3) Oil burners having inputs of over 500,000 BTU per hour shall be 
tested as required by the administrative authority. The tests required therein 
shall be witnessed by the authority prior to placing the burner in service. 
The installer shall file with the administrative authority a copy of the test 
report, signed by the installer or his authorized agent performing the test. 
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SBC 8201 STOKER AND COAL FIRED INSTALLATIONS. Standards 
Established. The arrangement, equipment, and manner of installation of 
all stokers installed for use in connection with heating plants and the altera­
tions of all such stoker installations shall conform to the provisions of this 
chapter. 

SBC 8202 Stoker Defined. The term "stoker" shall mean a mechanical 
device for feeding solid fuel into the combustion chamber of a boiler or 
furnace used in connection with a heating plant whether automatically or 
manually controlled. 

SBC 8203 Approval of Stoker Required 

(1) No person shall install any stoker that does not carry the approval 
label of a nationally recognized testing laboratory. 

(2) The authority shall approve any stoker listed by or carrying the label 
of a nationally • recognized laboratory providing such stoker also meets the 
approval requirements of the applicable chapter sections in this Code. 

SBC 8204 General Installation Requirements. All systems and equipment 
shall be installed in accordance with the applicable sections of the Heating, 
Ventilating, Air Conditioning and Refrigeration Code. 

SBC 8205 Calculating Heat Loss. All heat loss calculations shall be de­
termined by the methods outlined in Chapter 73 of this Code. 

SBC 8206 Non-Automatic Stokers Restricted. Stokers which are not 
equipped with automatic means of preventing excessive pressures or temper­
atures of the heating medium shall not be installed or operated in any loca­
tion where a competent attendant will not be constantly on duty on the prem­
ises while the stoker is in operation. 

SBC 8207 Automatic Controls 
(1) Except as provided in SBC 8206, each mechanical stoker shall be 

equipped with at least one high limit control so connected as to shut off 
power from stoker drive in the event of excessive pressure in a steam boiler 
or excessive temperature in a hot water boiler or warm air furnace casing. 
Each steam boiler shall be equipped with a low water cut-off. 

(2) Where there may be an over run of heat due to sustained periods of 
operation for the stoker, a reserve action control or equivalent control shall 
be installed in hot water systems so as to relieve this condition. 

(3) On all installations where operation of burner is controlled by an 
aquastat, pressurestat, or furnacestat, a second control, either aquastat, pres-
surestat, or furnacestat, shall be installed in the 110 volt line ahead of all 
controls, as a high limit of safety control. 

SBC 8208 Stoker Capacity, Setting Heights, Combustion Space 
(1) The capacity of a stoker for any given installation shall be in ac­

cordance with the manufacturer's recommended load carrying capacities. 
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(2) The distance from retort to crown sheet and the space for combustion, 
within any boiler or furnace, shall be such as to secure efficient smokeless 
combustion. Where stokers are installed in old boilers and strict compliance 
with the foregoing requirements cannot be met, minor modifications may 
be made, subject to the approval of the Administrative Authority. 

SBC 8209 Electric Wiring and Equipment. Electric wiring and equip­
ment in connection with stoker installations shall be installed in accordance 
with Electrical Sections of the State Building Code. 

SBC 8210 Combustion Air Requirements. Combustion air shall be sized 
and installed in accordance with Chapter 78 of this Code. 
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SBC 8301 ELECTRIC SPACE HEATING. Standards Established. The 
construction, arrangements and installation of equipment which directly con­
verts electrical energy shall be governed by the provisions hereinafter set 
forth, when such equipment is used in connection with any system intended 
to heat any space, room or building for the comfort, health, or welfare of 
the occupants thereof. 

SBC 8302 Equipment and Installation Requirements 
1. Electrical heat generating and emission units and other electrical 

equipment, along with their installations and associated wiring, shall com­
ply with provisions of Chapter 86 (ELECTRICAL) of the State Building 
Code. In addition, electric heat generating and emission units shall be listed 
by Underwriters Laboratories, Inc. or shall bear the label of the Underwrit­
ers Laboratories, Inc. or other nationally recognized testing laboratories. 
Lamps, heat lamps, infra-red lamps and tubes that do not carry a UL ap­
proval will be accepted. 

2. All systems and appliances shall be installed in complete compliance 
with the manufacturers requirements and specifications. 

SBC 8303 Heat Loss Calculations. Heat loss calculations shall be made 
in accordance with the provisions set forth in Chapter 73 of this Code. 

SBC 8304 Electrical Energy Requirements for Space Heating 
1. The total rating (or adjusted rating) of heat emission devices in each 

room or space to be heated shall equal or exceed the calculated heat loss 
of such room or space. 

2. The total rating (or adjusted rating) of the heat emission devices shall 
equal or exceed the calculated aggregate heat loss of all rooms or spaces 
heated. 

3. The output of each generating and emission unit shall be computed at 
the location where the electrical energy is converted to heat energy. The 
conversion of electrical energy to heat energy shall be considered at an effi­
ciency of 100%. The heat output of a heat pump will be acceptable as rated 
by the equipment manufacturer. 

SBC 8306 Other Requirements 
1. Central heating systems of the warm air type shall have their rating 

as established in Chapter 75 WARM AIR HEATING of this Code. 

2. Central heating systems of the steam or hot water type shall have their 
rating as established in Chapter 76 STEAM AND LIQUID SYSTEMS, of 
this Code. 

3. An automatic temperature control system shall be provided for the 
heated space unless otherwise approved by the administrative authority. 
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SBC 8401 FIREPLACES AND INCINERATORS. Factory Built Fire­
places. Factory built fireplaces shall be listed and shall be installed in 
accordance with conditions of their listing. Hearth extensions shall be pro­
vided in accordance with SBC 8404. 

SBC 8402 Factory Built Fireplace Stoves. Factory built fireplace stoves 
shall be listed and shall be installed in accordance with the conditions of 
the listing. Hearth extensions shall be provided in accordance with SBC 8404. 
(The requirement to be listed in SBC 84U2 and SBC S4U3 shall mean that 
the appliance has been tested and approved by the Underwriters' Laboratory 
or other Nationally recognized testing laboratory). 

SBC 8403 Masonry Fireplaces. All masonry fireplaces shall be construct­
ed and built in accordance with Chapter 84 of the State Building Code. 

A. Warm air ducts employed with steel fireplace units of the circulating 
air type shall be constructed of metal or masonry. 

B. Fireplace hearth extensions shall be provided of approved noncom-
bustible material for all fireplaces. Where the fireplace opening is less than 
6 square feet, the hearth extension shall extend at least 16 inches in front 
of, and at least 8 inches beyond each side of the fireplace opening. Where 
the fireplace opening is 6 square feet or larger the hearth extension shall 
extend at least 20 in. in front of, and at least 12 inches beyond each side 
of the fireplace opening. Where a fireplace is elevated above or overhangs a 
floor, the hearth extension shall also extend over the area under the fireplace. 

C. Fireplaces constructed of masonry or reinforced concrete shall have 
hearth extensions of brick, concrete, stone, tile or other non-combustible 
approved material properly supported and with no combustible material 
against the underside thereof. Wooden forms or centers used during the 
construction of the hearth and hearth extensions shall be removed when the 
construction is completed. 

D. Hearth extensions of approved factory built fireplaces and fireplace 
stoves shall be not less than 3/a inch thick of asbestos, concrete, hollow metal, 
stone, tile or other aproved non-combustible material. Such hearth extensions 
may be placed on the sub or finish flooring whether the flooring is com­
bustible or not. The hearth extension shall be readily distinguishable from 
the surrounding floor. 

SBC 8404 Chimneys and Fireplaces. All chimneys used with fireplaces 
of either the factory built or masonry types shall have their chimneys in 
compliance with Chapter 74 of this Code and the applicable sections of the 
State Building Code. 

SBC 8405 Incinerators. All incinerators shall meet the requirements 
and have approval of the Minnesota Pollution Control Agency not with­
standing any provisions of this Code. 

SBC 8406 Clearance 

(a) Incinerators shall be installed in accordance with their listing and the 
manufacturer's instructions, provided that in any case the clearance shall be 

Copyright © 1982 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



SBC 8406 552 

sufficient to afford ready accessibility for firing, cleanout and necessary serv­
icing. 

(b) The clearance above a charging door to combustible material shall 
be not less than 48 inches. The clearance may be reduced to 24 inches pro­
vided that the combustible material is protected with sheet metal not less 
than No. 28 manufacturer's standard gage spaced out 1 inch on non-
combustible spacers, or equivalent protection. Such protection shall extend 
18 inches beyond all sides of the charging door opening. Listed incinerators 
designed to retain the flame during loading need not comply with this para­
graph. 

(c) Incinerators shall be installed with clearances to combustible material 
of not less than 36 inches at the sides and top and not less than 48 inches 
at the front, but in no case shall the clearance above a charging door be 
less than 48 inches. Unlisted wall mounted incinerators shall be installed on 
a noncombustible wall communicating directly with a chimney. 

(d) Domestic type incinerators may be installed with reduced clearances 
to combustible material in rooms, provided the combustible material is 
protected as described. In confined spaces, such as alcoves, clearance shall 
be so reduced. 

(e) When a domestic type incinerator that is refractory lined or insulated 
with heat insulating material encased in common brick not less than 4 
inches in thickness, the clearances may be reduced to 6 inches at the sides 
and rear, and the clearances at the top may be reduced to 24 inches pro­
vided that the construction using combustible material above the charging 
door and within 48 in. is protected with No. 28 standard gauge sheet 
metal spaced out 1 inch, or equivalent protection. 

SBC 8407 Mounting 
(a) Listed incinerators specifically listed for installation on combustible 

floors may be so installed. 

(b) Incinerators shall be mounted on the ground or on floors of fire-
resistive construction with noncombustible flooring or surface finish with no 
combustible material against the underside thereof, or on fire-resistive slabs 
or arches having no combustible material against the underside thereof. 
Such construction shall extend not less than 12 inches beyond the incinerator 
base on all sides except at the front or side where ashes are removed where 
it shall extend no less than 18 inches beyond the incinerator. 

(c) Incinerators may be mounted on floors other than as specified in (b) 
preceding provided the incinerator is so arranged that flame or hot gases 
do not come in contact with its base and, further, provided the floor under 
the incinerator is protected with hollow masonry not less than 4 inches thick­
ness, covered with sheet metal not less than 24 standard gauge. Such 
masonry course shall be laid with ends unsealed and points matched in 
such a way as to provide a free circulation of air from side to side 
through the masonry. The floor for 18 inches beyond the front of the 
incinerator or side where ashes are removed and 12 inches beyond all other 
sides of the incinerator shall be protected with not less than V4 inch asbestos 
millboard with sheet metal of not less than No. 24 standard gauge or with 
protection equivalent thereto. 
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(d) Incinerators which arc set on legs that provide not less than 4 inches 
open space under the base of the appliance may be mounted on lloors other 
than as speciiicd in (b) preceding provided the appliance is such that flame 
or hot gu.->es do nut come in contact with us base, and further provided the 
lloor under the appliance is protected with asbestos millboard not less than 
VA inch thick covered with sheet metal of not less than No. 24 standard 
gauge. The above specified lloor protection shall extend not less than 
18 inches beyond the front of the incinerator or side where ashes are 
removed and 12 inches beyond ail other sides of the incinerator. 

SBC 8408 Draft Hood Prohibited. Draft hoods shall not be installed in 
the vent connector of an incinerator. 

SBC 8409 Vent Connector Clearance. Vent connectors shall have at 
least 18 inches clearance from combustible material and shall not pass 
through combustible walls unless guarded at the point of passage as specified 
in Table 7, Chapter 78 of this Code. 

SBC 8410 Vent Connector Material. The vent connector from an incin­
erator to a chimney shall be galvanized steel to a thickness at least No. 24 
standard guage or of a material having equivalent or superior beat and 
corrosion resistant properties and the joints shall be secured by sheet metal 
screws. 

SBC 8411 Chimneys. All incinerators shall have their chimneys in com­
pliance with Chapter 74 of this Code and the applicable sections of the State 
Building Code. 
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SBC 8501 FIRE CONTROL. General Regulations 

(1) Scope. 
The provisions of this chapter shall apply to design, construction, and 

installation of fire dampers, smoke dampers and fire control assemblies in 
duct systems, in inlets to or outlets from duct systems or ventilating open­
ings (transfers) where such ducts penetrate or for openings that are provided 
in fire walls, fire partitions or in fire resisting walls and ceilings and floor or 
roof assemblies. See NFPA No. 90A Standard lor the Installation of Air 
Conditioning and Ventilation Systems. 

(2) Equipment and Assemblies Approved. 

Fire dampers, fire doors and other fire control assemblies required under 
this chapter, for which the Underwriters Laboratories, Inc. provides 
testing and approval service, shall be tested, approved and listed by the Un-
derwriters Laboratories Inc. or shall be approved by the administrative 
authority. When such dampers and equipment are not listed by Underwriters 
Laboratories, the administrative authority shall require tests to be performed 
by a qualified, independent laboratory where there are test procedures estab­
lished, and may require such tests as he deems necessary for equipment and 
assemblies for which no standard test is provided in order to determine the 
acceptability of any such fire damper, smoke damper or control assembly. 

SBC 8502 Fire Control Assemblies Required 

(1) Fire Walls — Where ducts, or the outlets from or inlets to them pass 
through a fire wall or where a ventilating opening (transfer) exists in a fire 
wall, they shall be provided with an automatic fire assembly approved for 
the protection of openings in fire walls (Class A openings) on both sides of 
the wall through which the opening exists. 

(2) Fire Partitions — Where ducts or the outlets from or inlets to them 
pass through a fire partition or fire enclosure of a vertical shaft, or where a 
ventilating opening (transfer) exists in a fire partition or fire enclosure of a 
vertical shaft, they shall be provided with an approved automatic fire 
damper, except as otherwise provided herein. 

(3) Fire Resisting Walls — Openings in fire resisting walls other than fire 
walls, fire partitions and required shaft enclosures shall be protected as pro­
vided herein. 

(a) Walls Requiring A Fire Resistance of More Than One Hour — 
Where ducts or outlets from or inlets to them pass through walls which are 
required to have a protection of more than one hour, or where a ventilation 
opening (transfer) is provided in such wall, such opening shall be protected 
with approved fire dampers. 

(b) Walls Requiring A Fire Resistance of One Hour or Less — Where 
outlets from or inlets to duct systems are provided in walls which are re­
quired to be fire resisting with a rating of one hour or less and are required 
for area separation and where ventilation openings (transfer) are provided 
in such walls, such openings shall be protected with approved fire dampers. 

(4) Fire Resisting Ceilings — Where inlets to or outlets from a duct sys­
tem are provided in fire resisting ceilings which are part of a required fire 
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resisting ceiling and floor or roof assembly, such inlets or outlets shall be 
protected in accordance with the approved design. 

(5) Fire Resisting Floors — Where ducts pass through a fire resistive 
floor, approved fire dampers shall be provided, except as otherwise herein 
provided and except when such ducts are encased or enclosed in a shaft as 
provided in NFPA No.. 90A. 

(6) Ducts Serving Two or More Floors — Where a duct system serves 
two or more floors, approved automatic fire dampers shall be provided 
at either, each direct outlet or inlet in the enclosure for a main vertical 
duct, or at each point where such main vertical duct pierces the enclosure 
for a main vertical duct when such enclosure is required for the protection 
of vertical openings in the building. 

SBC 8503 Fire Dampers Not Required 
(1) Fire dampers are not required in branch ducts or in ducts that pierce 

the floor at one place only, when such ducts are less than 20 square inches 
in area and supply air conditioning units in one story only that discharge 
air at not over 4 feet above the floor. 

(2) Fire dampers are not required in ducts serving small buildings with 
unprotected floor openings and in duct systems serving only one floor and 
used only for the exhaust air to the outside and which do not penetrate a 
fire wall or fire partition or pass entirely through the enclosure of a vertical 
shaft. 

(3) Fire dampers are not required where branch ducts connect to a return 
riser in which the flow is upward and subducts at least 22 inches in length 
are carried up inside the riser from each outlet (See NFPA No. 90A). 

SBC 8504 Construction and Installation of Control Assemblies 
(1) Automatic Fire Doors. 

(a) Fire doors shall be approved for the protection of openings in fire 
walls (Class A openings) See NFPA No. 80 Fire Doors and Windows. 

(b) Fire doors shall be arranged to close automatically and shall remain 
tightly closed during the fire. Fire doors shall be so arranged that the dis­
ruption of the duct will not cause a failure in the protection of the fire wall 
opening. Fire doors required in th;- chapter shall close upon the operation 
of an approved fusible link or other approved heat actuated device located 
where readily affected by an abnormal rise in the temperature in the duct or 
opening. Such fusible link or device should have a temperature rating of 
approximately 50° F. above the maximum temperature that would normally 
be encountered with the system is in operation or shut down. 

(c) Suitable access openings (hand holes) shall be provided to make all 
fire doors accessible for inspection and servicing. 

(2) Automatic Fire Dampers. 
(a) Fire dampers shall have a 1V4 hour standard fire protection rating 

in accordance with NFPA No. 252 Standard Method of Fire Tests of Door 
Assemblies, except for dampers protecting openings in rated fire resisting 
ceilings which shall be in accordance with the approval. Fire dampers used 
for the protection of ventilating openings (transfers) in fire resisting walls 
shall be approved by the administrative authority. 
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(b) Fire dampers shall be arranged to close automatically, remain in a 
closed position and provide the maximum practical barrier to the passage 
of air when in the closed position. They shall be so arranged as to stay in 
place at the protected opening even if the duct should be disrupted during 
the fire. Automatic closing of the fire damper shall be effected by the oper­
ation of an approved fusible link or other approved heat actuated device 
located where readily affected by an abnormal rise in temperature in the 
duct space or opening. Such fusible link should have a temperature rating 
approximately 50° F. above the maximum temperature that would normally 
be encountered with the system in operation or shut down. 

(c) Fire dampers shall be corrosion resistant and when installed in ducts 
used solely for exhaust air to the outside shall be installed in such a way 
that they will not interfere with the flow of air in the main duct. 

(d) Suitable access openings (hand holes) shall be provided to make all 
fire dampers accessible for inspection and servicing. 

SBC 8505 System Controls Required 
(1) Manual Emergency Stop — Each installation shall be equipped with a 

manual emergency stop located at a conveniently accessible point approved 
by the administrative authority in order to be able to quickly shut down the 
fan in case of fire. 

(2) Systems Between 2000 cfm and 15000 cfm — Shall be arranged to 
shut down automatically when the temperature of the air in the system be­
comes excessive as from a fire. This connection shall have approved thermo­
static devices provided as follows: 

One device with a setting not in excess of 125° F. at a suitable location 
in the return air stream ahead of the point of exhausting from the building 
or being diluted by outside air, and one device with a setting not in excess 
of 50° F. above the maximum operating temperature, at a suitable location 
in the main supply duct on the downstream side of the filters. The thermo­
static device shall be of the manually reset type or the control system shall 
be such that some manual operation is required to restart the fan after the 
thermostatic device has operated. Smoke detectors approved for duct in­
stallation may be used in lieu of thermostatic devices. 

(3) Systems Over 15000 cfm — Shall be provided with approved smoke 
detectors so installed and arranged to automatically shut down the main 
supply duct and the main return duct, so arranged to close automatically 
when the system is not in operation when the smoke detecting apparatus 
operates or when the fan is stopped by the manual emergency stop. Based 
on the foregoing requirements, the approved smoke detectors shall be pro­
vided at a suitable location in the return air stream ahead of the point of 
exhausting from the building or being diluted by outside air, and at a suitable 
location in the main supply duct on the downstream side of the filters. 

(4) Systems Incorporating Automatic Exhaust — Automatic fan shut 
down as required in (2) and (3) will not be required when an automatic ex­
haust system is provided. Automatic smoke detectors shall be required for 
such systems. 

(5) Smoke Detection on Systems Under 15000 cfm — Means for the de­
tecting and controlling of the spread of smoke in air delivery systems which 
are under 15000 cfm are recommended and shall be required on all such 
systems in premises where panic hazard is pronounced. 
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