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Ils technical con/ lni t lee dot'tlnlelltS Itll- I l l { i l l )  xeals. 
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print alld republish this document in whole or in part, ~ ilh changes and additions, it any, noted separately, in la',\ s, 
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Manufactured Housing 
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This edition of NFPA 501, Sta~ldard on Manufactured Housing, was prepared by the Technical 
Committee on Manufactured Homes and acted on by the National Fire Protection Associa- 
tion, Inc., at its Annual Meeting held May 19-22, 1997, in Los Angeles, CA. It was issued bv 
the Standards Council on July 24, 1997, with an effective date of August 15, 1997, and super- 
sedes all previous editions, 

This edition of NFPA 501 was approved as an American National Standard on August 15, 
1997. 

Or ig in  and Development o f  NFPA 501 

The 1997 edition of NFPA 501, Standard on Manufactured Housing, is based on the 1977 edi- 
tion of NFPA 501 B, Standard for Mobile Homes. The 1977 criteria have been updated to include 
current technology and references and the format has been updated to conform with the 
NFPA Manual of Stvle. 

This document is also based on the federal Manufactured Home Construction and Safety' 
Standards which, when originally developed by HUD, were based on the 1977 edition of 
NFPA 50lB. The scope of this document is to establish the minimum criteria for manufac- 
tured housing. This document is being further developed from the original NFPA 501B, Sta~- 
dardfor Mobile Homes and the cm'rent HUD regulations to possibly address the international 
application for manufactured homes. The current HUD regulations only address those struc- 
tures within the United States. It is also possible that HUD may consider the use of this docu- 
ment as part of their regulations governing manufactured homes. 

Charles S. Morgan Library 
National Fire Profection Association 

1 Batterymarch Park 
Quincy, MA 02169.747]. 
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Committee Scope: This Committee shall havc primar)  responsibility ti)l" documenks on manu- 
factured homes including the installation, sites and communities,  and tile maintenance ot and im- 
provenlents tiw existing manulhctured honles. 

This list r@rcsents Ike membe*:~hip at the time the Committee was halloled on the text oJ'thL~ edition. ,Sino, thai 
time, chan ws  in Ihe memho:~hip m~ O, haz,e oeeurred. A kc 3' to ela.~,~!/uwlim~ ~./?,und at the bach (~'thi~ documeul. 

NOTE: Membership on a committee shall not in and of  ilself con~,titute an endorsement  of  the 
.~sociation or any docllmell t  devch)ped by the committee on which tile member  serves. 
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1997 Edition 

NOTICE: An asterisk (*) tbllowing the number or letter des- 
ignating a paragraph indicates that explanatory material on 
the paragraph can be fimnd in Appendix A. 

Information on referenced publications can be fonnd in 
Chapter 11 and Appendix B. 

Chapter 1 General 

1-1 Scope. This standard shall cover all the equ ipmen t  and 
installations used in the design, construction,  transportation,  
fire safer); p lumbing,  heat-producing,  and electrical systems of  
manufac tured  homes  that are designed to be used as dwelling 
units. This s tandard shall, to the max imum extent  possible, es- 
tablish pe r fo rmance  requirentents.  In certain instances, how- 
ever, the use of  specific requi rements  are necessary. 

1-2 Definitions. The  following definit ions are c o m m o n  to 
all chapters of  this standard and are in addi t ion to the defini- 
tions provided in individual chapters. 

Administrat ive Regulations.  Regulations promulga ted  by 
the regulatory agency for administrat ion and en fo rcemen t  of  
the provisions of  this standard. 

Approved.* Acceptable to the authority having jurisdiction. 

Authori ty Having Jurisdict ion.* The  organization,  office, 
or  individual responsible for approving equipment ,  an instal- 
lation, or  a procedure .  

Bay Window. A window assembly whose max imum hori- 
zontal project ion is no more  than 2 ft (610 ram) f rom the 
plane of  an exter ior  wall and is elevated above the f loor level 
of  the home.  

Certification Label.  The  approved form of  manufac ture r  
certification that is permanent ly  affixed to each transportable 
section of  each manufac tured  h o m e  that is subject to this stan- 
dard (see Section 1-11). 

Dwelling Unit.  One  or  more  habitable rooms, designed to 
be occupied  by one  or  more  persons, with facilities for living, 
sleeping, cooking,  and eating. 

Equipment .  Materials, appliances, devices, fixtures, fit- 
tings, or  accessories used in the construct ion of  manufac tured  
homes  and in the fire safety, p lumbing,  heat-producing,  and 
electrical systems of  manufac tured  homes. 

Federal Manufactured Home Construction and Safety 
Standard. A standard e i ther  p romulga ted  or  adopted  under  
authority of  the National  Manufactured Hous ing  Construc- 
tion and Safety Standards Act of  1974 (PL 93-383, as 
amended) .  

Installations. All a r rangements  and methods  of  construc- 
tion, as well as fire safety, p lumbing,  heat-producing,  and elec- 
trical systems used in manufac tured  homes. 

Labeled.  Equ ipmen t  or  materials to which has been  at- 
tached a label, symbol, or  o ther  identifying mark of  an organi- 
zation that is acceptable to the authority having jur isdict ion 

and conce rned  with product  evaluation, that maintains peri- 
odic inspection of  product ion  of  labeled e q u i p m e n t  or  mate- 
rials, and bv whose labeling the manufac ture r  indicates 
compl iance  with appropr ia te  standards or  pe r fo rmance  in a 
specified manner.  

Length o f  a Manufactured  Home .  A manufac tured  
home ' s  largest overall length in the traveling mode,  including 
cabinets and o ther  projections which contain inter ior  space. 
Length does not  include bay windows, roof  projections,  over- 
hangs, or  eaves unde r  which there is no inter ior  space, nor  
does it include drawbars, couplings, or  hitches. 

Listed.* Equipment ,  materials, or  services inc luded in a 
list published by an organizat ion that is acceptable  to the au- 
thority having jur isdict ion and conce rned  with evaluation of  
products or  services, that maintains periodic  inspect ion of  
product ion  of  listed e q u i p m e n t  or  materials or  per iodic  eval- 
uation of  services, and whose listing states that  e i ther  the 
equipment ,  material,  or  service meets  identif ied standards or  
has been  tested and found suitable for a specified purpose.  

Manufacturer. Any person engaged  in manufac tur ing  or  
assembling manufac tured  homes, including any person en- 
gaged in impor t ing  manufac tured  homes  fbr resale. 

Manufactm'ed Home. A structure, t ransportable in one  or  
more  sections, that is 8 bod?~ft (24.4 cm) or  more  in width or  
40 body-ft (1219 cm) or  more  in length in the traveling m o d e  
or, when erected on site, is 320 fie (28 m 2) or  more;  which is, 
built on a chassis and designed to be used as a dwelling, with 
or  without a p e r m a n e n t  foundat ion,  when connec ted  to the 
requi red  utilities, including the plumbing,  heating, air condi- 
t ioning, and electrical systems conta ined  therein.  Calculations 
used to de te rmine  the n u m b e r  of  square feet  in a structure 
will be based on the structure 's  exter ior  dimensions,  mea- 
sured at the largest horizontal  project ions when erected on 
site. These dimensions  include all expandable  rooms,  cabi- 
nets, and o ther  project ions conta in ing inter ior  space, but  do 
not  include bay windows. 

Manufactured Home Construction. All activities relat ing 
to the assembly and manufacture  of  a manufac tured  h o m e  in- 
cluding, but  not  l imited to, those relating to durability, quality, 
and safety. 

Manufactured Home Safety. The  pe r fo rmance  o f  a man- 
ufactured h o m e  in such a m a n n e r  that the public is p ro tec ted  
against any unreasonable  risk of  tile occurrence  of  accidents 
or  any unreasonable  risk of  death or  injury to the user or  to 
the public if such accidents do occur  due  to the design or  con- 
struction of  the manufac tured  home.  

Modular  H o m e .  A h o m e  constructed,  all or  in part, in ac- 
cordance with a s tandard adopted,  administered,  and en- 
forced by the regulatory agency, or  unde r  reciprocal  
ag reemen t  with the regulatory agency, for convent ional  site- 
built dwellings. 

Multi-Wide. A manufac tured  h o m e  that is made  up of  two 
or  more  transportable sections. 

Registered Engineer or Architect. A person licensed to 
practice eng inee r ing  or  archi tecture in a state, subject to all 
laws and l imitat ions imposed  by the state's Board of  Engi- 
neer ing  and Archi tecture  Examiners.  A registered eng inee r  
or  archi tect  is engaged  in the professional practice of  render-  
ing service or  creative work that requires educat ion,  training, 
and exper ience  in eng inee r ing  sciences and special knowl- 
edge of  mathematical ,  physical, and eng ineer ing  sciences for 
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the purpose of securing compliance with specifications and 
design in such professional or creative work as consultation, 
investigation, evaluation, planning or design, and supervision 
of construction. 

Regulatory Agency. The agency adopting, administering, 
and enforcing this standard. 

Shall. Indicates a mandatory requirement. 

Should.  Indicates a recommendation or that which is ad- 
vised but not required. 

Single-Wide. A manufactured home that is made up of a 
single, transportable section. 

State. Includes all 50 individual states that make up the 
United States, the District of Columbia, the Commonwealth of 
Puerto Rico, Guam, the U.S. Virgin Islands, the (;anal Zone, 
and American Samoa. 

Width o f  a Manufactured H o m e .  A mamffactured home's 
largest overall width in the traveling mode, including cabinets 
and other projections that contain interior space. Width does 
not include bay windows, roof projections, overhangs, or eaves 
under  which there is no interior space. 

1-3 Consumer Manual Requirements .  Consumer manuals 
shall be in accordance with Title 24, Code of Federal Regulations, 
Part 3283, Man~lfactured Home Consumer Manual Requirements. 

14 Incorporation by Reference .  The specifications, stan- 
dards, and codes of the following organizations are incorpo- 
rated bv reference. Reference standards shall have the same 
force and effect as this standard. 

Exception: When reference standards and this standard are incon- 
sistent, the requirements of this standard shall prevail to the extent of 
the inconsistenc~,. 

AA - -  Aluminum Association, 900 19th Street N.W., Suite 
300, Washington, DC 20006 

AAMA - -  American Architectural Manufacturers Associa- 
tion, 1540 East Dundee Road, Palatine, IL 60067 

AFPA - -  American Forest and Paper Association, 1250 Con- 
necticut Avenue, NAA\, Washington, DC 20036 [previously 
named (N)FPA-National Forest Products Association] 

AGA - -  American Gas Association, 8501 East Pleasant Val- 
ley Road, Cleveland, OH 44131 

AISC - - A m e r i c a n  Institute o f  Steel  Construction, One East 
Wacker Drive, Suite 3100, Chicago, IL 60601 

AISI - - A m e r i c a n  Iron and Steel Institute, 1101 17th Street, 
N.W., Washington, DC 20036 

AITC - -  American Institute o f  Timber  Construction, 11818 
S.E. Mill Plain Blvd., Suite 415, Vancouver, WA 98684 

ANSI - -  American National  Standards Institute, 11 West 
42nd Street, New York, NY 10036 

APA - -  American Plywood Association, RO. Box 11700, 
Tacoma, WA 98411 

ARI - - A i r  Condit ioning and Refrigeration Institute, 1501 
Wilson Blvd.. 6th Floor, Arlington, VA 22209-2403 

ASCE - -  American Society o f  Civil Engineers, 345 East 47th 
Street, NewYork, NY 10017-2398 

ASHRAE - -  American Society o f  Heating,  Refrigeration 
and Air Condit ioning Engineers, 1791 Tullie Circle, N.E., At- 
lanta, GA 30329 

ASME - -  American Society o f  Mechanical  Engineers, 345 
East 47th Street, New York, NY 10017 

ASSE - -  American Society o f  Sanitary Engineerin~ 28901 
Clemens Road, Suite 100, Westlake, OH 44145 

ASTM - -  American Society for Testing and Materials, 100 
Barr Harbor Drive, West Conshohocken, PA 19428-2959 

CISPI - -  Cast Iron Soil Pipe  Institute, 5959 Shallowford 
Road, Suite 419, Chattanooga, TN 37421 

D O C  - -  U.S.  Department  o f  Commerce ,  Nat ional  Institute 
of  Standards and Technology,  Off ice  o f  Engineering Stan- 
dards, Room A-166, Technical Building, Washington, DC 
20234 

FS - -  Federal  Specif ications,  General  Services Administra- 
tion, Specif ications Branch, Room 6039, GSA Building, 7th 
and D Streets, S.W., Washington, DC 20407 

HPVA - -  Har dw ood  Plywood and Veneer  Association, P.O. 
Box 2789, Reston, VA 22090 (previously named HPMA Hard- 
wood Pbasood Manufacturers Association) 

HU D -F HA  - -  Department  o f  Hous ing  and Urban Develop-  
ment,  451 Seventh Street, S.W., Washington, DC 20410 

H U D  - -  USER, Department of Housing and Urban Devel- 
opment, HUD User, P.O. Box 280, Germantown, MD 20874 

IAPMO - -  International Associat ion o f  P lumbing  and Me- 
chanical Officials, 20001 Walnut Drive South, Walnut, CA 
91789-2825 

IITRI - -  IIT Research Institute, 10 West 35th Street, Chi- 
cago, IL 60616 

MIL - -  Military Specif ications and Standards, Naval Publi- 
cations and Forms Center, 5801 Tabor Avenue, Philadelphia, 
PA 19120 

NFPA - -  Nat ional  Fire Protect ion Association, 1 Batte~7- 
march Park, P.O. Box 9101, Quincy, MA 02269-9101 

NPA - -  Nat ional  Particleboard Association, 18928 Pre- 
miere Court, Gaithersburg, MD 20879 

NSF - -  NSF International, P.O. Box 130140, Ann Arbor, MI 
48113-0140 

NWWDA - -  National  Wood W i n d o w  and Door  Association, 
1400 E. Toughy Avenue, Suite G-54, Des Plaines, IL 60018 

SAE - -  Society o f  Automot ive  Engineers, 400 Common- 
wealth Drive, Warrendale, PA 15096 

SJI - -  Steel  Joist  Institute, 1205 48th Avenue North, Suite 
A, Myrtle Beach, SC 29577 

TPI - -  Truss Plate Institute, 583 D'Onofrio Drive, Suite 
200, Madison, WI 53719 

UL - -  Underwriters  Laboratories Inc., 333 Pfingsten Road, 
Northbrook, IL 60062-2096 

1-5 Data Plate. Each manufactured home shall bear a data 
plate affixed in a permanent  manner  near the main electrical 
panel or in another readily accessible and visible location. 
Each data plate either shall be made of a material that will re- 
ceive typed information, as well as preprinted information, 
that can be cleaned of ordinary smudges or household dirt 
without removing information contained on the data plate; or 
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shall be covered in a permanent  manner  with materials that 
will make it possible to clean the data plate of ordinary dirt 
and smudges without obscuring the information. Each data 
plate shall contain not less than the following information: 

(a) Name and address of the manufacturing plant where 
the manufactured home was manufactured 

(b) Serial number  and model designation of the unit and 
the date the unit  was manufactured 

(c) The statement: 

"This manufactured home is designed to comply with the 
National Fire Protection Standard 501 in effect at the time of 
lnanufac tu re . "  

(d) A list of the certification label(s) number(s) that is af- 
fixed to each transportable manufactured section in accor- 
dance with Section 1-11 

(e) A list of major factory-installed equipment, including 
the manufacturer's name and the model designation of" each 
appliance 

(f) Reference to the roof load zone and wind load zone for 
which the home is designed and duplicates of the wind zone 
and roof load zone maps (see Figures 4-5.3.2 and 4-5.3.3.1). 
This information shall be permitted to be combined with the 
heating/cooling certificate and insulation zone map required 
by Sections 6-10 and 6-11. 

(g) On the wind zone map on the data plate shall read the 
following statement: 

"This home has not been designed for the higher wind pres- 
sures and anchoring provisions required for ocean/coastal 
areas and should not be located within 1500 ft (457 m) of the 
coastline in Wind Zones II and III, unless the home and its 
anchoring and foundation system have been designed for 
the increased requirements specified for Exposure D in 
ANSI/ASCE 7-88." 

(h) The statement: 

"This home has _ _  has not _ _  (appropriate blank 
to be checked by manufacturer) been equipped with storm 
shutters or other protective coverings for windows and exte- 
rior door openings. For homes designed to be located in Wind 
Zones II and III, which have not been provided with shutters 
or equivalent covering devices, it is strongly recommended 
that the home be made ready to be equipped with these de- 
x4ces in accordance with the method recommended in the 
manufacturer's printed instructions." 

(i) The statement: 

"Design Approval by.. ." followed by the name of the 
agency that approved the design 

1-6 Serial Number. A serial number  that will identif~¢ the 
manufacturer and the state where the manufactured home is 
manufactured shall be stamped into the foremost cross mem- 
ber. Letters and numbers shall be Ys-in. (9.5 mm) minimum in 
height. Numbers shall not be stamped into the hitch assembly 
or drawbar. 

1-7 Excluded Structures. Certain structures shall be permit- 
ted to be exempted from this standard by the regulatory 
agency as modular homes under  Title 24, Code of Federal Regu- 
lations, Part 3282.12. 

1-8 Waivers. 

1-8.1 Where any material piece of equipment or system does 
not meet precise requirements or specifications defined in 
this standard, the manufacturer shall be permitted to submit 
a written application to the regulatory agency for a waiver of 
the precise requirement or specification. 

1-8.2 The written application for a waiver shall identify the 
specific provisions of this standard ['or which a waiver is re- 
quested, the specific alternative to the precise requirement or 
specification that is proposed bv the manufacturer, and any 
supporting data. 

1-8.3 The regulatory agency shall be permitted to require, at 
the manufacturer's expense, additional data, engineering cal- 
culations, and testing to demonstrate that the ahernative pro- 
posed by the manufacturer will produce the equivalent safety 
and performance of the precise requirement or specification 
requested to be waived. 

1-8.4 The regulatory agency shall issue written approval or 
disapproval of waiver applications within 30 calendar days 
from receipt of the application and any data, calculations, or 
test results requested under  the authority of 1-8.3. 

1-8.5 A copy of the written approval of a manufacturer's ap- 
plication for a waiver of precise requirements or specifications 
defined in this standard shall be included as an attachment to 
the consumer manual required bv Section 1-3. 

1-9 Interpretive Bt~etins.  

1-9.1 The regulatory agency shall be permitted to issue inter- 
pretive bulletins for the following purposes: 

(a) To clarify the meaning of any administrative regulation 
adopted 19)' the regulatory agency related to the administra- 
tion and enforcement of this standard 

(b) To clarify the meaning of any precise requirement or 
specification identified in this standard 

1-9.2 Interpretive bulletins issued by the regulatory agency 
shall be uniquely identified by the year issued and the sequen- 
tial nmnber  of the information bulletin issued within that year, 
beginning with the number  1. 

1-9.3 Copies of interpretive bulletins issued bv the regula- 
tory agency shall be provided by first class mail to the ad- 
dresses on record with the regulatory agency for each 
manufacturer and to each design approval agency, inspection 
agency, state agency, or other agency that is identified by ad- 
ministrative regulations. 

1-9.4 Until modified or revoked by a subsequent interpretive 
bulletin, interpretive bulletins issued by the regulatory agency 
shall have the same weight and effect as the precise require- 
ments and specifications of this standard or the administrative 
regulations. 

1-10 Use o f  Alternative Construction. Applications for regu- 
latory agency approval of alternative construction methods 
shall be made in accordance with Section 1-8. 

1-11 Certification Label. 

1-11.1 A permanent  label shall be affixed to each transport- 
able section of each manufactured home subject to this stan- 
dard. This label shall be separate and distinct from the data 
plate required by Section 1-5. 
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1-11.2 The label shall be approximately 2 in. x 4 in. (50 mm x 
100 mm) in size and shall be permanently attached to the man- 
ufactured home by means that render it difficult to remove 
without defacing it. The label shall be etched on a 0.32 in.-thick 
(8.2-mm) aluminum plate or other material identified by the 
administrative regulations. The label shall be etched or 
stamped with a sequence of letters identifying the production 
inspection agency followed by a series of sequential numbers in 
a manner identified in the administrative regulations. 

1-11.3 The label shall read as follows: 

"As evidenced by this label No. (e.g., ABC 000001), the 
manufacturer certifies to the best of the manufacturer's 
knowledge and belief that this manufactured home has been 
constructed and inspected in accordance with the require- 
ments of the (regulatory agency name) and is in conformance 
with the National Fire Protection Association Standard 501 in 
effect on the date of manufacture. See data plate." 

1-11.4" The label shall be located on the rear left road side of 
each transportable section of the manufactured home, approx- 
imately 1 ft (30 cm) up from the floor and 1 ft (30 cm) in from 
the road side, or as near that location on a permanent part of 
the exterior of the manufactured home unit as practicable. 

Chapter 2 Planning Considerations 

2-1 Scope. The purpose of this chapter shall be to state the 
planning requirements of manufactured homes to ensure the 
adequacy of architectural planning considerations that assist 
in determining a safe and healthful environment. 

2-2 Definitions. The following additional definitions shall 
be applicable to this chapter. 

Gross FloorArea. All wall to wall space including recessed 
entries not to exceed 5 ft 2 (0.46 m s) and areas under  built-in 
vanities and similar furniture. Where the ceiling height is less 
than that specified in Section 2-4, the floor area under  such 
ceilings shall not be included. Floor area of closets shall not be 
included in the gross floor area. 

Habitable Room. A room or enclosed floor space ar- 
ranged for living, eating, food preparation, or sleeping pur- 
poses, not including bathrooms, foyers, hallways, and other 
accessory floor space. 

Laundry Area. An area containing or designed to contain 
a laundry tray, clothes washer, and /o r  clothes dryer. 

2-3 Light and Ventilation. 

2-3.1 Lighting. Each habitable room shall be provided with 
exterior windows and /o r  doors having a total glazed area of 
not less than 8 percent of the gross floor area. 

2-3.1.1 Kitchens, bathrooms, toilet compartments, laundry 
areas, and utility rooms shall be permitted to be provided with 

"artificial light in lieu of windows. 

2-3.1.2 Rooms and areas shall be permitted to be combined 
for the purpose of providing the required natural lighting, 
provided that at least one half of the common wall area is open 
and unobstructed and the open area is at least equal to 10 per- 
cent of the combined floor area or 25 ft 2 (2.3 m~), whichever 
is greater. 

2-3.2 Whole-House Ventilation. Each manufactured home 
shall be capable of continuously providing a min imum of 
0.35 air changes per hour  (ACH), or an equivalent hourly av- 
erage rate. The requirements of 2-3.2.1 through 2-3.2.7 also 
shall apply. 

2-3.2.1 Natural infiltration and exfiltration shall be consid- 
ered as providing 0.25 ACH. 

2-3.2.2 The remaining ventilation capacity of 0.10 ACH, 
or its hourly average equivalent, shall be calculated using 
0.035 f t3/min/f t  2 (.00018 m3/s /m ~) of interior floor space. 
This ventilation capacity shall be in addition to any openable 
window area. 

2-3.2.3 The remaining ventilation capacity shall be permit- 
ted to be provided by a mechanical system, a passive system, or 
a combination passive and mechanical system. The ventilation 
system or provisions for ventilation shall not create a positive 
pressure in U0value Zone 2 and Zone 3 or a negative pressure 
condition in U0 value Zone 1. Mechanical systems shall be bal- 
anced. Combination passive and mechanical systems shall 
have adequately sized inlets or exhaust to release any unbal- 
anced pressure. Passive systems shall have inlets and exhaust 
vents of sufficient size to alleviate unbalanced pressure condi- 
tions under  normal conditions. Temporary imbalances due to 
gusting or high winds shall be permitted. 

2-3.2.4 The ventilation system or provisions for ventilation 
shall exchange air directly with the exterior of the home, ex- 
cept it shall not draw or expel air with the space underneath 
the home. The ventilation system or provisions for ventilation 
shall not draw or expel air into the floor, wall, or ceiling/roof 
systems, even if those systems are vented. 

2-3.2.5 The ventilation system or a portion thereof shall be 
permitted to be integral with the home's heating or cooling 
system. The system shall be capable of operating indepen- 
dently of the heating or cooling modes. A ventilation system 
that is integral with the heating or cooling system shall be 
listed as part of the heating and cooling system or listed as suit- 
able for use therewith. 

2-3.2.6 A mechanical ventilation system, or mechanical por- 
tion thereof, shall be provided with a manual control, and 
shall be permitted to be provided with automatic timers or 
humidistats. 

2-3.2.7 Substantiation of the ventilation capacity to provide 
0.10 ACH shall be provided for a mechanical system, a passive 
system, or a combination passive and mechanical system. 

2-3.3 Additional Ventilation. 

2-3.3.1 At least half of the minimum required glazed area in 
2-3.1 shall be openable directly to the outside of the manu- 
factured home for unobstructed ventilation. These same ven- 
tilation requirements shall apply to rooms combined in 
accordance with 2-3.1.2. 

2-3.3.2 Kitchens shall be provided with a mechanical ventila- 
tion system that is capable of exhausting 100 cfm (0.047 rnS/s) 
to the outside of the home. The exhaust fan shall be located 
as close as possible to the range or cook top, but in no case 
shall it be farther than 10 ft (3.1 cm) horizontally from the 
range or cook top. 

2-3.3.3 Each bathroom and separate toilet compartment 
shall be provided with a mechanical ventilation system capable 
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of exhaust ing 50 cfm (0.024 m3/s) to the outside of  the home.  
A separate toilet compar tmen t  shall be permi t ted  to be pro- 
vided with 1.5 ft 2 (13.4 m 2) of  openable  glazed area in place of  
mechanical  ventilation. 

Exception: Openable glazed area shall not be permitted to replace 
mechanical ventilation in U o value Zone 3. 

2-4 Ceiling Heights. 

2-4.1 Every habitable room and ba th room shall have a mini- 
m u m  ceiling height  of  not  less than 7 ft (2.1 m) for a min imum 
of 50 percent  of  the room's  floor area. The  remaining area 
shall be permi t ted  to have a ceiling with a min imum height  of  
5 ft (1.5 m). Min imum height  unde r  d ropped  ducts, beams, 
and o ther  similar projections shall be 6 ft 4 in. (1.9 m). 

2-4.2 Hallways and foyers shall have a m in imum ceiling 
height  of  6 ft 6 in. (2 m).  

2-5 Exit Facilities - -  Exterior Doors. 

2-5.1 Number and Location of  Exterior Doors. Manufac- 
tured homes  shall have a m i n i m u m  of  two exter ior  doors re- 
motely located f rom each other. 

2-5.1.1 Requi red  egress doors  shall not  be located in rooms 
where a lockable inter ior  door  must be used in o rder  to exit. 

2-5.1.2 In o rde r  for exit doors  to be considered remote  f rom 
each other, they shall comply with 2-5.1.2.1 through 2-5.1.2.4. 

2-5.1.2.1 The  two requi red  exit doors  shall not  be in the 
same r o o m  or  in a group of  rooms that are not  def ined by 
fixed walls. 

2-5.1.2.2 Single-Wide Units. Doors shall not  be less than 12 ft 
(3.7 m) c-c f rom each other, as measured  in any straight line 
direct ion,  regardless of  the length of  path of  travel between 
doors. 

2-5.1.2.3 Mniti-Wide Units. Doors shall not  be less than 20 ft 
(6.1 m) c-c f rom each other, as measured  in any straight line 
direct ion,  regardless of  the length of  path of  travel between 
doors. 

2-5.1.2.4 O n e  of  the requi red  exit doors  shall be accessible 
f rom the doorway of  each b e d r o o m  without traveling more  
than 35 ft (10.7 m). 

2-5.2 Door Design and Construction. 

2-5.2.1 Exter ior  swinging doors  shall be constructed in ac- 
cordance  with Section 5-5. Exterior  sliding glass doors shall be 
constructed in accordance with Section 5-3. 

2-5.2.2 All exter ior  swinging doors shall provide a m in imum 
28-in. wide x 74-in. high (71-cm × 188-cm) clear opening.  All 
exter ior  sliding glass doors shall provide a min imum 28-in. 
wide × 72-in. (71-cm x 183-cm) high clear opening.  

2-5.2.3 Eactl swinging exter ior  door, o ther  than screen or  
s torm doors, shall have a key-operated lock that has a dead- 
locking latch or  a key-operated dead bolt with a passage latch. 
Locks shall not  require  the use of  a key for operat ion f rom the 
inside. 

2-5.2.4 All exter ior  doors, including storm and screen doors, 
that open  outward shall be provided with a safety door  check. 

2-6 Exit Facilities - -  Egress Windows and Devices. 

2-6.1 Every r o o m  designed expressly for s leeping purposes, 
unless it has an exit door  (see Section 2-5), shall have at least one  
outside window or  approved  exit device meet ing  the require- 
ments of  Sect ion 5-4. 

2-6.2 The  bo t tom of  the window open ing  shall not  be more  
than 36 in. (91 cm) above the floor. 

2-6.3 Locks, latches, opera t ing  handles,  tabs, and any o ther  
window screen or  s torm window devices that need  to be oper- 
ated in o rder  to permi t  exit ing shall not  be located in excess 
of  54 in. (137 cm) f rom the finished floor. 

2-6.4 Integral  rolled-in screens shall not  be permit ted  in an 
egress window unless the window is of  the h inged type. 

2-7 In ter ior  Privacy. Ba throom and toilet compar tmen t  
doors shall be equ ipped  with a privacy lock. 

2-8 Interior Passage. 

2-8.1 In ter ior  doors  having passage hardware without a pri- 
vacy lock, or  with a privacy lock not engaged,  shall open  from 
ei ther  side by a single m o v e m e n t  in any direct ion of  the hard- 
ware mechanism.  

2-8.2 When  provided,  each privacy lock on inter ior  doors 
shall have an emergency  release on the outside to permit  en- 
try when the lock has been  locked by a locking knob, lever, 
button, or  o the r  locking device f rom the inside. 

2-9 Room Requirements. 

2-9.1 Every manufac tu red  h o m e  shall have at least one  living 
area with not  less than 150 ft 2 (13.9 m-o) of  gross floor area. 

2-9.2 Rooms des igned for s leeping purposes shall have a 
m in imum gross sq ft f loor area, as follows: 

(a) All bed rooms  shall have at least 50 ft 2 (4.6 m 2) of floor 
a r e a .  

(b) Bedrooms  designed for two or  more  people  shall have 
70 ft-o (6.5 m 2) of  f loor area plus 50 ft-o (4.6 m "°) for each per- 
son in excess of  two. 

(c) Every r o o m  designed for s leeping purposes shall have 
accessible clothes hang ing  space with a m in imum inside 
depth  of  22 in. (56 cm) and shall be equ ipped  with a rod and 
shelf. 

2-10 Minimum Room Dimensions. The  gross floor area re- 
qui red  by 2-9.1 and 2-9.2 shall have no clear horizontal  dimen- 
sion less than 5 ft ( 1.5 m). (See Section 2-2 for a definition of gross 
/t0or area.) 

2-11 Toilet  Compar lments .  Each toilet compar tment  shall 
be a min imum of  30 in. (76 cm) in width. At least 2t in. (53 cm) 
of  clear space shall be provided in front of  each toilet. 

Exception: When the toilet is located adjacent to the short dimension 
of the tab, the distance from the tub to the center line of the toilet shall 
not be less than 12 in. (30 cm). 

2-12 Hallways. Hallways shall have a m in imum horizontal  
d imension of  28 in. (71 cm) measured f rom the inter ior  fin- 
ished surface o f  one  wall to the inter ior  finished surface of  the 
opposite wall. Where  appliances are installed in a laundry 
area, the measu remen t  shall be taken from the front of  the ap- 
pliance to the opposi te  finished interior  surface. Where  appli- 
ances are not  installed and a laundry area is provided, the area 
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shall have a m in imum clear depth  of  27 in. (69 cm) in addi t ion 
to the 28 in. (71 cm) requi red  for passage. In addition, a no- 
tice of  the available clearance for washer /dryer  units shall be 
posted in the latmdry area. Minor  protrusions into the mini- 
m u m  hallway width by doorknobs,  trim, smoke detectors,  or  
light fixtures shall be permit ted.  

2-13 Glass and Glazed Openings. 

2-13.1 Windows and Sliding Glass Doors. All windows and 
sliding glass doors shall mee t  the requi rements  of  Section 5-3. 

2-13.2 Safety Glazing. Glazing in all ent rance  or  exit  doors: 
sliding glass doors; units (fixed or  moving sections) ; unf ramed  
glass doors; unbacked mir rored  wardrobe doors (i.e., mirrors  
not  secured to a backing capable of  being the door  itself); 
shower and bathtub enclosures with surrounds to a height  of  
6 ft (1.8 in) above the ba th room floor level; storm doors or  
combinat ion doors: and panels located within 12 in. (305 ram) 
on e i ther  side of  exit or  ent rance  doors, shall be of  a safety, 
glazing mnaterial. A safety glazing material shall be considered 
to be any glazing material capable of" passing the requi rements  
of  ANSI Z97.1, Safely, Performance Specifications and Methods of 
Test for Safety' Glazing Materials U~ed in Buildin U. 

Chapter 3 Fire Safety 

3-1 Scope.  The  purpose of  this chapter  shall be to set forth 
requi rements  that will ensure reasonable fire safety to the oc- 
cupants by reducing fire hazards and providing methods  for 
earl), detect ion.  

3-2 Definitions. The  following definit ions shall be applica- 
ble to Chapters 3, 8, and 9. 

Combustible Material. Any material not  mneeting the defi- 
nition of  linfited-combustible or  noncombust ib le  material. 

Flame Spread Index.  The  measuremen t  of  the propaga- 
tion of  f lame on the surface of  materials or  their  assemblies as 
de te rmined  bv recognized standard tests conducted  as re- 
qui red  by this chapter. 

Inter ior  Finish. The  surface material of  walls, fixed or  mov- 
able partitions, ceilings, cohnnns,  and o ther  exposed interior  
surfaces affixed to the home ' s  structure, including any materi- 
als such as paint or  wallpaper and the substrate to which thev 
are applied. Inter ior  finish shall not  include the following: 

(a) Trim and sealant 2 in. (50 ram) or  less in width adja- 
cent  to the cooking range and in furnace and water heater  
spaces, provided it is installed in accordance with the require- 
ments of  3-3.2.3 or  3-3.2.4, and trim 6 in. (152 nun) or  less in 
width in all o ther  areas 

(b) Windows and frames 

(c) Single doors and frames and a series of  doors and 
frames not  exceeding  5 ft (1.5 m) in width; 

(d) Skylights and frames 

(e) Casings a round  doors, windows, and skylights not  ex- 
ceeding 4 in. ( 102 mm) in width 

(f) Furnishings that are not  permanent ly  affixed to the 
h o m e ' s  s t ruc l  t i re  

(g) Baseboards not  exceeding  6 in. (152 mm) in height  

(h) Light fixtures, cover plates of  electrical receptacle out- 
lets, switches, and o ther  devices 

(i) Decorative items attached to walls and partitions (e.g., 
pictures, decorative objects, etc.) constituting no more  than 10 
percent  of  the aggregate ~-all surface area in any room or space 
not more  than 32 It" (3.0 in 2) in surface area, whichever is less 

(j) Plastic light diffusers, when suspended f rom a material  
that meets  the interior  finish provisions of  3-3.2 

(k) Coverings and surfaces of  exposed wood beams 

(1) Decorative items that  include the fol lmdng:  

I. Nonstructural  beams not  exceed ing  6 in. (152 mm)  
in depth  and 6 in. (152 ram) in width and spaced not  closer 
than 4 ff (1.2 m) on center  

2. Nonstructural  lattice work 

3. Mating and closure mo ld ing  

4. O the r  items not  affixed to the home ' s  structure 

Limited-Combustible.  A material  that meets  the lbl lowing 
criteria: 

(a) The  defini t ion of  Article 2-3 of  NFPA 220, Standard on 
7~vpes of Building Construction, which states: 

A bui lding construct ion material not  complying with the 
defini t ion of  noncombust ib le  mnaterial that, in the form 
in which it is used, has a potential  heat  value not  exceed- 
ing 3500 B t u / l b  (8141 kJ /kg) ,  where tested in accor- 
dance with NFPA 259, Standard Test Method for Potential 
Heat of Building Materials, and complies  with 1. or  2. be- 
low. Materials subject to increase in combustibili ty or  
f lame spread index beyond the limnits here in  established 
through the effects of  age, moisture,  or  o the r  a tmospher-  
ic condi t ion shall be considered combustible.  

1. Materials having a structural base of  noncombust i -  
ble mnaterial, with a surfacing not  exceed ing  a thickness 
of  i/s in. (3.2 ram) that has a f lame spread index not  great- 
er than 50 

2. Materials. in the form and thickness used, o ther  
than as described in 1., having ne i the r  a f lame spread in- 
dex greater  than 25 nor  evidence of  con t inued  progres- 
sive combust ion and of  such composi t ion that surfaces 
that would be exposed by cut t ing th rough  the material  
on an)' p lane would have ne i ther  a f lame spread index 
greater  than 25 nor  evidence of  con t inued  progressive 
combust ion.  

(b) Yl,;-in. (8 ram) or  thicker ~ ' p s u m  board 

Noncombustible Material. A material  that, in the form in 
which it is used and unde r  the condi t ions  anticipated,  does 
not  ignite, burn,  suppor t  combnst ion,  or  release f lammable  
vapors, when subjected to fire or  heat. Materials that are re- 
por ted  as passing ASTM E 136, Standard Test Methodfi~r Behavior 
of Materials in a ~tical  Tube Furnace at 750Degrees C shall be 
considered noncombust ib le  materials. 

Single-Station Alarm Device. An assembly incorpora t ing  
the smoke detector  sensor, the electrical control  equipment ,  
and the a larm-sounding device in one  unit. 

Smoke Alarm. A single or  nmlt iple  station alarm respon- 
sive to smoke. 

3-3 Flame Spread Limitations and Fire Protection 
Requirements. 

3-3.1 Establishment of Flame Spread Index. The  surface 
flame spread index of  interior-finish material  shall not  exceed  
tile values shown in 3-3.2 when tested in accordance with 
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NFPA 255, Standard Method of Test of Su@tce Burning Character- 
istics of Building Materials. The  surface flame spread rating of  
interior-finish materials requi red  by 3-3.2.5 and 3-3.2.6 shall be 
permi t ted  to be de te rmined  in accordance with ASTM E 162, 
Standard Test Method for Surface Flammabilit~ of Materials Using a 
Radiant Heat Energy Soume. 

The  following materials shall not  need  to be tested to estab- 
lish their  f lame spread index unless a lower rating is required.  

Ca) Flame Spread I n d e x - -  76 to 200: 

1. 0.035-in. (0.9-mm) or thicker high-pressure laminated 
plastic panel  counte r top  

2. g4-in. (6-mm) or thicker unfinished plDvood with phe- 
nolic or  urea  glue 

3. Unfinished d imension  hnnber  [l-in. (25-ram) or  
thicker nominal  boards] 

4. :Y~-in. (10-mm) or  thicker unf inished particle board 
with phenol ic  or  urea  b inder  

5. The  following materials e i ther  natural gum-varnished 
or  latex- or  alkyd-painted: 

a. V4-in. (6-mm) or thicker pl)veood 

b. ~- in .  (10-mm) or thicker particle board 

c. 1-in. (25-ram) or  thicker nominal  board 

6. :/~-in. (8-ram) gypsum board ~qth decorative wallpaper 

7. l/4-in. (6-ram) or  thicker unfinished hardboard  

(b) Flame Spread I n d e x - -  25 to 200: 

1. Painted metal  

2. Mineral-based acoustic tile 

3. ~'l~-in. (8-ram) or  thicker unfinished gypsum wall- 
board (both latex- or  alkyd-painted) 

4. Ceramic tile 

Use of  these material  applications shall not  waive the re- 
qu i rements  of  3-3.3 or  Section 3-4. 

3-3.2 Flame Spread Index Requirements. 

3-3.2.1 The  inter ior  finish of  walls, cohnnns,  and parti t ions 
shall not  have a f lame spread index exceeding  200, except  as 
otherwise specified herein.  

3-3.2.2 Ceil ing inter ior  finish shall not  have a flame spread 
index exceeding  75. 

3-3.2.3 Walls adjacent  to or  enclosing a furnace or  water 
heater, and the ceilings above them, shall have an inter ior  fin- 
ish with a f lame spread index not  exceeding  25. 

Exception: Sealants and other trim materials 2 in. (50 mm) or less 
in width that ate used to finish adjacent smfaces within these spaces 
provided that all joints are completel~ supported by framing members 
or by materials having aflame spread index not exceeding 25. 

3-3.2.4* Exposed inter ior  finishes adjacent to the cooking 
range shall have a flame spread index not  exceeding  50. (.See 
,Section 3-4.) 

Exception: Backsplashes not exceeding 6 in. (152 ram) in height 
and sealants and other trim materials 2 in. (50 ram) or less in width 
that are used to finish adjacent surfaces prov#led that all joints are 
completely supported by a framing member. 

3-3.2.5 Kitchen cabinet  doors, countertops,  backsplashes, 
exposed bottoms, and end panels shall have a flame spread in- 
dex not  exceeding  200. 

Fxception: Cabinet rails, stiles, mullions, and to]) strips. 

3-3.2.6 Finished surfaces of  plastic bathtubs, shower units, 
and tub or  shower doors shall have a f lame spread index not  
exceeding  200. 

3-3.3 Fire-Protective Requirements. 

3-3.3.1 Materials used to surface the following areas shall be 
l imited-combustible materials [e.g., Yu:in. (8-ram) gypsum 
board] : 

Ca) The  exposed wall adjacent  to the cooking range (see 
3-3.2.4) 

(b) Exposed bot toms and sides of  kitchen cabinets, as re- 
qui red  by Section ~4  

(c) Inter ior  walls and ceilings enclosing turnace a n d / o r  
water heater  spaces 

(d) Combust ihle  doors  that provide inter ior  or  exter ior  ac- 
cess to fitrnace a n d / o r  water heater  spaces. The  surface shall 
be permi t ted  to be in ter rupted  for louvers venti lat ing the en- 
closure. However, the louvers shall not  be constructed of  a 
material of  greater  combustibility than the door  it.self (e.g., 
plastic louvers on a wooden door)  

3-3.3.2 No burner  of  a surface cooking unit  shall be closer 
than 12 horizontal  in. (305 mm) to a window or an exter ior  
door  with glazing. 

3-4 Kitchen Cabinet Protection. 

34.1 The  bot tom and sides of  combustible kitchen cabinets 
located over cooking ranges to a horizontal  distance of  6 in. 
(152 ram) f rom the outside edge of  the cooking range shall be 
protec ted  with at least ~J~,-in. (8-nun) thick gypsum board or  
equivalent  l imited-combustible material. 

Exception: 1-b~. (25.4-mm) nominal framing memhe~:~ and trim 
shall be exempted from this ~wuirement. 

3-4.2 The  cabinet  area located over the cooking range or  
cooktops shall be pro tec ted  by a metal  hood (26-gauge sheet  
metal, 0.017 stainless steel, 0.024 a luminum,  or  0.020 copper) ,  
with not  less than a 3-in. (76-ram) eyebrow project ing horizon- 
tally from the front cabinet  face. The  %,~-in. (8-ram) thick gyp- 
sum board or  equivalent  l imited-combnstible material  that is 
above the top of  the hood  shall be permi t ted  to be suppor ted  
by the hood.  A :X~-in. (10-ram) enclosed air space shall be pro- 
vided between the bo t tom surface of  the cabinet  and the gyp- 
sum board or  equivalent  material. The  hood  shall be at least 
as wide as the cooking range. 

3-4.3 The  3-in. (76-ram) metal evebrow reqtfired by 3-4.2 
shall project  from the front  and rear cabinet  faces when there  
is no adjacent  surface beh ind  the range, or  ~YLt~-in. (8-mm) 
thick gypsum board or  equivalent  l imited-combustible mate- 
rial shall be ex tended  to cover all exposed rear surfaces of  the 
cabinet. 

3-4.4 The  metal  hood  required by 3-4.1 and 3-4.2 shall not  be 
requi red  where an oven of  equivalent  metal  protect ion is in- 
stalled between the cabinet  and the range and all exposed cab- 
inet  surfaces are protec ted  as described in 3-4.1. 

3-4.5 When a manufac tnred  h o m e  is designed tbr the future 
installation of  a cooking range, the metal  hood  and cabinet  
protect ion requi red  by 3-4.1 and 3-4.2 and the wall-surfacing 
protect ion behind  the range requi red  by Section 3-3 shall be 
installed ill the factory. 
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3-4.6 Vertical Clearance above Cooking Top. Ranges shall 
have a vertical c learance above the cooking top of  not less than 
24 in. (610 ram) to the bot tom of combustible cabinets. 

3-5 Carpeting. Carpet ing shall not  be used in a space or  
compar tmen t  designed to contain only a furnace a n d / o r  wa- 
ter heater. Carpet ing shall be permit ted  to be used in o ther  ar- 
eas where a furnace or  water heater  is installed, provided that 
it is not  located under  the fin-nace or  water heater. 

3-6 Firestopping. 

3-6.1" Firestopping of  at least 1-in. (25.4-1nm) nominal  lum- 
ber, :'/~+~-in. (8-ram) thick g~psum board, or  tim equivalent,  
shall be provided to cut o f f concea l ed  draft openings between 
walls and partitions, including furred spaces, and the roof  or  
floors so as to retard vertical m o v e m e n t  of  fire. In particular, 
such concealed  spaces shall be constructed so that floor-to- 
ceiling concealed spaces on one  f loor do not  communica te  
with anv concealed  space on ano ther  floor level, anv con- 
cealed spaces within the floor, or  any concealed space in the 
roof  cavity. A barrier  shall be installed to prevent  communica-  
tion between ac!jacent concealed  spaces. 

3-6.1.1 Where  the barrier  is vertical, it shall be made  of  exte- 
r ior or  inter ior  covering(s) equivalent  to that used on the 
nearest  exposed wall surface. 

3-6.1.2 In all o ther  cases, the barrier  shall be made  of  1-in. 
(25-mm) nominal  lumber, %~-in. (8-mm) thick gypsum board, 
or  the equivalent. 

3-6.2 Openings  for pipes and vents and o ther  penetrat ions 
in walls, floors, and ceilings of  fin-nace and water heater  spaces 
shall be tight-titted or  f irestopped. Pipes, vents, and o ther  pen- 
etrations shall be considered to be tight-fitted when thev can- 
not  be moved ti-eelv in the opening.  

3-7 Requirements for Foam Plastic Thermal Insulating 
Materials. 

3-7.1 General .  Foam plastic thermal  insulating materials 
shall not  be used within the cavity of  walls (not including 
doors) or  ceilings or  be exposed to the interior  of  the h o m e  
tmless one  of  the following condit ions exists: 

(a) The  foam plastic insulating material is protected by an 
interior  finish of  Yl,-in. (8-ram) thick gypsum board or  equiv- 
alent l imited-combustible material for all cavities where the 
material is to be installed. 

(b) The  toam plastic is used as a sheathing or  siding back- 
erboard,  and it has the following characteristics: 

1. Flame spread index of  75 or  less and a smoke-developed 
index of  450 or less (not including outer  covering or  sheathing) 

2. Does not  exceed :Y, in. (10 ram) in thickness 

3. Is separated f rom the inter ior  of  the manufactured  
home  by a min imum of  2 in. (50 ram) of  mineral  fiber insula- 
tion or  an equivalent  thermal  harr ier  

(c) The  fi)am plastic insulating material has been previ- 
ously accepted bv the regulatory agency for use in wall a n d / o r  
ceiling cavities of  manufac tured  homes, and the insulating 
material is installed in accordance with any restrictions im- 
posed at the t ime of  that acceptance.  

(d) The  toam plastic insulating material has been tested as 
requi red  for its location in wall a n d / o r  ceiling cavities in ac- 
cordance wifll testing procedures  described in the Illinois In- 

stitute of  Technolo~" Research Institute (IITR1) Report ,  
"Development  of  Mobile H o m e  Fire Test Methods  to J u d g e  
the Fire Safe Per formance  of  Foam Plastic," J-6461, or  o the r  
lull-scale fire tests accepted by the regula too '  agency, and it is 
installed in a m a n n e r  consistent with the way the material  was 
installed in the foam plastic test module .  The  materials shall 
be capable of  mee t ing  the following acceptance criteria re- 
qui red  for their  location. 

3-7.1.1 Wall Assemblies.  The  foam plastic system shall dem- 
onstrate equivalent  or  super ior  pe r fo rmance  to the control  
modu le  as de te rmined  by the following: 

(a) T ime  it takes to reach flashover [ l l12°F  (600°C)] in 
the npper  part of  the room 

(b) T ime  it takes to reach an oxygen (02) level of  14 per- 
cent  (rate of  02 deplet ion) ,  a carbon monox ide  (CO) level of  
1 percent ,  a carbon dioxide (CO,.,) level o f  6 percent ,  and a 
smoke level of  0.26 optical dens i t y /me te r  measured  at 5 ft 
( l .5 m) high in tim doorway 

(c) Rate of  change concent ra t ion  for 02, CO, CO 2, and 
smoke measured 3 in. (76 ram) below the top of  the doorway 

3-7.1.2 Ceiling Assemblies.  A m i n i m u m  of  three valid tests 
of  the foam plastic svstem and one  valid test of  the control  
modu le  shall be evaluated to de t e rmine  if the foam plastic svs- 
teen demonstrates  equivalent  or  super ior  pe r fo rmance  to the 
control  module.  Individual factors to be evaluated include in- 
tensity of  cavity fire ( temperature- t ime)  and post-test damage.  

3-7.1.3 Post-Test Damage Assessment for Wall and Ceiling 
Assemblies. The  overall pe r fo rmance  of  each total system 
also shall be evaluated in de te rmin ing  the acceptability of  a 
particular foam plastic insulating material.  

3-7.2 All foam plastic thermal  insulating materials used in 
manufac tured  housing shall have a flame spread index of  75 
or  less (not including ou te r  cover ing or  sheathing) and a max- 
imum smoke-developed index of  450. 

3-8 Fire Detection Equipment. 

3-8.1 General .  At least one  smoke alarm (a single-station 
alarm device is acceptable) shall be installed in the h o m e  in 
the location(s) specified in 3-8.2. 

3-8.2 Smoke Alarm Locations. 

3-8.2.1 A smoke alarm shall be installed on any wall in the 
hallway or  space comnnmica t ing  with each bed room area be- 
tween the living area and the first bed room door. If a door(s)  
separates the living area f rom that bed room area, the smoke 
alarm (s) shall be installed on the living area side as close to the 
door(s)  as practicable. Homes  having b e d r o o m  areas sepa- 
rated by any one  or  combina t ion  of  common-use  areas, such 
as a kitchen, d in ing room, living room,  or  family room (but 
not  a ba th room or  utility room) ,  shall have at least one  smoke 
alarm protect ing each bed room area. 

3-8.2.2 When located in hallways, the smoke alarm shall be 
placed between the return air intake and the living area. 

3-8.2.3 When a h o m e  is equ ipped  or  designed for future in- 
stallation of  a roof -mounted  evaporative cooler  or  o ther  equip- 
ment  discharging condi t ioned  air through a ceiling grille into 
the lix,ing space envi ronment ,  the smoke alarm closest to the 
air discharge shall be located no closer than 3 ft (914 ram) hor- 
izontal f rom any discharge grille. 
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3-8.2.4 A smoke alarm shall not  be placed in a location that 
impairs its effectiveness. 

3-8.3 Labeling. Smoke alarms shall be labeled as conI'orm- 
ing with the requ i remen  ts of  UI, 217, Single and Multiple Station1 
Smoke Detectm:s. 

3-8.4 Installation. Each smoke alarm shall be installed ill ac- 
cordance **4th its listing and manufacturer ' s  instructions. The  
required smoke alarm (s) shall be al tached to all electrical out- 
let box and the device connec ted  bv a pe rmanen t  wiring 
method  to an ac power source. AC power shall be supplied ei- 
ther from a dedicated hranch circuit or  the unswitched port ion 
of  a branch circuit also used for power and lighting. Operat ion 
of  a switch (other  than a circuit breaker) or  a ground-Pauh 
circuit- interrupter shall not  cause loss of  ac power. 

3-8.5 Interconneetion of Smoke Alarms. Where more  than 
one  smoke alarm is required,  the devices shall be arranged so 
that opera t ion  of  any smoke alarm causes all smoke alarms 
within the h o m e  to sound. 

3-8.6 Testing and Maintenance. 

3-8.6.1 Following installation, smoke alarms shall be thnc- 
tionallv tested in accordance with alarm naanufacturer 's in- 
st ructions. 

3-8.6.2 H o m e  manufacturers  shall provide specific instruc- 
tions to set-up crews or  o ther  responsible parties tor the in- 
spection and testing of  smoke alarms dur ing  manufactured  
home  setup. 

3-8.6.3 H o m e  manufacturers  shall provide the homeowner  
with the alarm lnanut~lcturer's information describing the op- 
eration, method ,  and frequency of  testing, and proper  smoke 
alarm lnaintenance.  

3-9 Fire Testing. All fire testing conduc ted  ill accordance 
with this chapter  shall be pe r fo rmed  by nationally recognized 
testing laboratories with expertise ill tire technolog  T. In case of  
dispute, tile regulatory agency shall de te rmine  if a particular 
agency is qualified to per form such fire tests. 

Chapter 4 Body and Frame 
Construction Requirements  

4-1 Scope.  This chapter  shall cover tilt" nl ininmnl require- 
ments for materials, products, equipment ,  and workmanship  
needed  to ensure  that the manutac tured  home  will provide 
the following: 

(a) Structural strength and rigidity 

(b) Protect ion against corrosion, decay, insects, and o ther  
similar destructive forces 

(c) Protect ion against hazards of  windstorm 

(d) Resistance to the e lements  

(el Durability and economy of main tenance  

4-2 Definitions. The  fbllowing definit ions shall be applica- 
ble to Chapter  4 only. 

Anchoring Equipment. Straps, cables, turnbuckles,  and 
chains, including tensioning devices, that are used with ties to 
secure a manufac tured  h o m e  to g round  anchors.  

Anchoring System. A combinat ion  of  ties, anchor ing  
equipment ,  and g round  anchors that will, when properly de- 

signed and installed, resist over turning and lateral m o v e m e n t  
of  tile manufac tured  h o m e  from wind forces. 

Diagonal Tie. A tie in tended  to primarily resist horizontal  
forces, but which also can be used to resist vertical forces. 

Footing. That por t ion of  the support  system that translniLs 
loads directly to tile soil. 

Ground Anchor. All,,' device at the manufac tured  holne  
stand designed to translbr manufactured  h o m e  anchor ing  
loads to tile ground.  

Loads: 
Dead Load. The  weight of  all pe rmanen t  constnlc t ion,  

including walls, floors, roof, partitions, and fixed service 
equipnlent .  

Live Load. The  weight super imposed by the use and oc- 
cupancy of  tile manufac tured  home,  including wind load and 
snow load, but  not  inchlding dead load. 

Wind Load. Tile lateral or  vertical pressure or  uplift on 
tile manufactured  h o m e  due to wind blowing ill any direction.  

Main Frame. The  structural c o m p o n e n t  on which tile 
body of  tile manufac tured  home  is mounted .  

Pier. That  port ion of  the support  system between the loot- 
ing and the manufac tured  home,  exclusive of  caps and shims. 

Sheathing. Material that is applied on the exter ior  side of  
a building fi'ame under  the exter ior  weather-resistant covering. 

Stabilizing Devices. All components  of  the anchor ing  and 
support  systems, including piers, footings, ties, anchor ing  
equipment ,  g round anchors, and any o ther  e q u i p m e n t  that 
supports the manufactured  h o m e  and secures it to tile ground.  

Support System. A colnbinat ion of  footings, piers, caps, 
and shims that *viii, when properly installed, support  the man- 
utactured home.  

Tie. Straps, cable, or  securing devices used to connec t  the 
manufac tured  home  to g round  anchors. 

Vertical Tie. A tie in tended to resist uplift ing or  overturn-  
ing forces. 

4-3 General Requirements. 

4-3.1 Minimum Requirements. The  design and construc- 
tion of  a manufactured  h o m e  shall conform with the provi- 
sions of  this standard. Reclttiremenls for any size, weight, or  
quality of  material modif ied by the terms "'of min imum,"  "'not 
less than," "'at least," and similar expressions, are m in imum 
standards. The  manufac ture r  or  installer shall be permi t ted  to 
exceed these standards, provided such deviation does not re- 
suh ill ally inferior  installation or  deteat  the purpose and in- 
tent  of  this standard. 

4-3.2 Construction. All construction methods  shall be in con- 
formance with accepted engineer ing  practices to ensure dura- 
ble, livable, and sate housing and shall demonstrate  acceptable 
workmanship that reflects a journeyman  quality of  work. 

4-3.3 Structural Analysis. The  strength and rigidity of  the 
c o m p o n e n t  parts a n d / o r  the integrated structure shall be de- 
tel 'mined I)y eng inee r ing  analysis or  by suitable load tests to 
simulate the actual loads and condit ions of  application that 
Call occur. (,See Ckaptera 5 and 10.) 

4-3.4 New Materials and Methods. 

4-3.4.1 Any new material  or  me thod  of  construct ion not  pro- 
vided for in this s tandard and any material or  me thod  of  ques- 
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t i oned  suitabili~, p roposed  for  use in the  m a n u t a c m r e  of  the  
s t ruc tu re  shall never the less  con f o r m  in p e r t o r m a n c e  to the  re- 
qtfi r e m e n  ts of  this s tandard .  

4-3.4.2 Unless based on  accep ted  e n g i n e e r i n g  design for the  
use indica ted ,  all new m a n u f a c t u r e d  h o m e  materials ,  eqtfip- 
men t ,  systems, or  m e t h o d s  of  cons t ruc t ion  no t  p rov ided  for  in 
this s t anda rd  shall be suhjec ted  to the  tests specified in 4-3.6. 

4-3 .5  Allowable Design Stress. T h e  design stresses of  all ma- 
terials shall cont i ) rm to accep ted  e n g i n e e r i n g  practices. T h e  
use of  mater ia ls  no t  cert if ied with a s t reng th  or  stress g rade  
shall be  l imited to the  m i n i m u m  alh)wable stresses u n d e r  ac- 
cep ted  e n g i n e e r i n g  practices. 

4-3 .6  A l t e r n a t e  T e s t  P r o c e d u r e s .  In the absence  of  recog- 
n ized  test ing p rocedure s  e i t he r  in these  s tandards  or  the  appli- 
cable provisions of  those  s t andards  i n c o r p o r a t e d  by reference ,  

the  m a n u f a c t u r e r  shall deve lop  or  cause to be  deve loped  test- 
ing p r o c e d u r e s  to d e m o n s t r a t e  the  s t ructura l  p rope r t i e s  a n d  
s ignif icant  character is t ics  of  the  mater ia l ,  assembly, subassem- 
bly c o m p o n e n t ,  or  m e m b e n  Such tes t ing p r o c e d u r e s  shall  be- 
come  par t  o f  the  m a n u f a c t u r e r ' s  a p p r o v e d  design.  

4-3 .6 .1  Al te rna te  tes t ing p r o c e d u r e s  so deve loped  shall  be  
s u b m i t t e d  to the  regula to  D" agency for  approval .  

4-3 .6 .2  U p o n  not i f ica t ion of  approval ,  the  a l ternat ive  test  
p r o c e d u r e  shall be  cons ide red  acceptable .  

4-3.6.3 Such tests shall be  wi tnessed by an  i n d e p e n d e n t  li- 
censed,  profess ional  e n g i n e e r  or  archi tec t ,  or  by a r ecogn ized  
tes t ing organiza t ion .  Copies of  the  test  results  shall be  kep t  on  
file bv the  m a n u f a c t u r e d  h o m e  manufac tu re r .  

4 4  Materials .  See Table 4-4 for  some  general ly  used mater i -  
als a n d  s t anda rd  m e t h o d s  of  cons t ruc t ion .  

Table 4-4 Materials and Methods  for Construction 

Materials Re ference  Standards 

Steel 

SpedJieatum Jor Aluminum Structures Con,struction Manual Serie,~ I Section 1, Fifth Edition 

Spec!fieat~on fin" Structural Steel Buildmo - -  Allowable Stress Des~t~'n and Pla~ltc De.stg~n 
(The tMlmdng parts of this reterence standard shall not be :q)plicable: 1.3.3, 1.3.4, 1.3.5, 
1.3.6, 1.4.6, 1.5.1.5, 1.5.5, 1.6, 1.7, 1.8, 1.9, 1.10A through 1.10.7, 1.11).9, 1.11, 1.13, 1.14.5, 
1.17.7 through 1.17.[), 1.19.1, 1.19.3, 1.20, 1.21, 1.23.7, 1.24, 1.25.1 through 1.25.5, 1.26.4, 
2.3, 2.4, 2.8 through 2.1(I.) 

Spec!/tcalion ./or the I)e~q~'n o/Cold-kbrmed Steel Structural Membe~:s 
(The following parts of this rel~erence standard shall not be applicable: 3.1.2, 4.2.1, 4.2.4.) 

Stainle~~ Steel ( kdd-Formed Structural De~iLm Manual 
(The tollowing part of this reterence standard shall not be applicahle: 3.1.2.) 

Standmrl Spee!flcation,~ /br Load 7?tbl~ and II'eight TableLfor Steel joists and.]oi~t GiMe~:~. 
(Only Sections 1-6 and the table for "If series only" shall be applicable.) 

Man ualJor Structural Applicattons o/ Steel Cable,/m Buikhn,~s 

Standard Spec(/uation [br Stra[qfing, Flat Steal and SeaLs 

Wood and Wood Products  

Ba,sic HaMboaM 

Prejinishd Hardboard PanelinLr 

HaMboaM Siding 

ttardwood and l)ecoralive Pl~,wood 

Structural De~igrn Guicb'.fi~r ttardwood Plywood ll'all Pane£ 

For wood products - -  Structural Glued Laminated 7)tuber 

Voluntary' Produet Standard, Construction and Industrial Plywood 

. ~  Design~Construction Guide, Residential and CommenSal Des&n and Fabrication of All- 
Plywood Beam~, Supp. 5 

Des~t,m and Fabrication of All-Plywood Beams, Supp. 5 

Pl~,u,ood Degig'n Specification 

De~ and khbneation o[ Glued Plvwoo&Lumbo" Beam~, Supp. 2 

De,siKn and FaN4cation o/Plywood Curved Panel, s, Supp. 1 

Des~ffn and bhbrieation ((Pl~'wood Sandwich Panel~. Supp. 4. 

AA-30 1 1986 

AISC-$335--June I, 1989 

AISI-SG-673 1 1986 edition with 1989 
addendum 

ASCE-8 - -  1991 

SJI - -  40th ed. 

ASCE-19-  1996 

ASTM D 3953-91 

AHA A 135.4-1995 

AHA A 135.5-1995 

.MtA A 135.6-1990 

HPVA HP-1-1994 

HP Design Guide HP-SG-96 

All'(; A 190.1-1992 

\'99-95 

APA-E 3()P- 1996 

APA-H 815E-1995 

APA-Y 510S- 1997 

APA-S 8120,,-1996 

APA-S 81 IN-1995 

APA-U 814H-1993 
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Table 4-4 (Continued) 

Materials Reference Standards 

Wood and Wood Products (continued) 

Performance Standards and Policies/or Structural l (~¢' Pane{~ 

Design1 and khbrieation of P(vwood Stres.~ed-Skin Pane& Supp. 3 

National l)esiffn SpecificationsJbr Wood Construction 
1991 edition, with supplement, Desigm IbluesJbr Wood Construction 

Wood Struetm'al l)e.~m Data, 1986 edition with 1992 revisions 

,Span 7hbles JbrJoist,~ and RaJte~ 

DesCRy1 l?tlue.~ fia'./oi,~t,s and RaJtet:~, AmeHcan SoJtwmM 1.umber Standard Siz¢,.~ 

Material Design Standard tot Metal Plate Connected Wood ~IYusses 

Mal-Formed Wood Particleboard 

Architectural Wood Flush Doors 

Wood Windows 

Wood Sliding Patio Doors 

Water Repellent Presmwative Non-Pressure Treatment tor Millwork 

Standard Test Methods for Puncture and Stiftimss of Paperboard, and Corrugated and 
Solid Fiberboard 

Standard Test Methods for Direct Moisture Conler:t Measurement of Wood and Wood- 
Base Materials 

Standard Test Methods R)r Use and Calibration of Hand-Held Moisture Metcrs 

Other 

Standard Specification tot Gypsum Wallboard 

Fasteners 

Application and Fastening Schedule: Power-Driven, Mcchanicallv Driven and Manually 
Driven Fasteners-HUD-FHA Use of Materials Bulletin 

Unclassified 

Minimtnn Design Loads lot Buildings and Other Strtlctnres 

Performance Standard for DA~od-Based Structural Use Panels 

Safety Perfornmnce Specifications and Methods of Test tot Safety Glazing 
Materials Used in Building 

AE~-PRP-E- 108Q-95 

APA-U 813L-199(~ 

AFE~ TO 1-97 

AFPA T05 

PS-20-70, 1993 AFPA 

AFE,k T04-93 

TPI-95 

ANSI A 208.1-1989 

NWWDA I.S. 1 a-93 

N~e~,q)A I.S.241q 

N\*~VDA I.S.3-95 

NWWDA I.S.4-94 

ASTM D 781-68(73) 

ASTM D 4442-92 

ASTM D 4444-92 

ASTM C 36-B95 

UM 25d-73 

ASCE 7-95 

ARk PS-2-96 

ANSI Z 97.1-19,~4 

4-4.1 Dimens ion  and board  h tmber  shall n<>t exceed  19 per- 
cen t  mois ture  con ten t  at t ime of  installation. 

4-4.2 Materials and  me thods  of  const ruct ion utilized in the 
design and  const ruct ion of  mann lac tu red  homes  that  are cov- 
e red  by the s tandards  in Table 4-4, or any applicable por t ion  
thereof ,  shall comply with the requ i rements  of  this s tandard.  

4-4.3 Enginee r ing  analysis and  testing m e t h o d s  con ta ined  in 
the re ferences  in Table 4-4 shall be utilized to j u d g e  conform-  
ance with accep ted  eng inee r ing  practices requ i red  in 4-3.3. 

4-4.4 Materials and  me thods  of  installation con fo rming  to 
the s tandards  in Table 4-4 shall be cons ide red  acceptable  
when  installed in con fo rmance  with the requi re tnen ts  of  
Chap te r  4. 

4-4.5 Materials mee t ing  the s tandards  in Table 4-4 (or the ap- 
plicable por t ion  thereof)  shall be cons idered  acceptable  un- 

less otherwise specit ied herein  or suhstantial doub t  exists as to 
confo rmance .  

4-4.6 Wood products  staall be identif ied as complying with 
the appropr ia te  s tandards  in Table 4-4. 

4-5 Structural Design Requirements .  

4-5.1 General .  Each manufac tu red  h o m e  shall be des igned  
and  cons t ruc ted  as a complete ly  in tegra ted  s tructure capable 
of  sustaining the design load requ i rements  of  this s tandard  
and  capable of  t ransmit t ing these loads to stabilizing devices 
without  exceed ing  the allowable stresses or  deflections.  Roof  
f raming shall be secnrely  fas tened to wall f raming,  walls to 
f loor structure,  and  f loor s tructure to chassis to secure and  
maintain cont inui ty  between the floor and chassis, so as to re- 
sist wind over turning,  uplift, and  sliding, as imposed  by design 
loads in this area. U n c o m p r e s s e d  f inished f loor ing grea te r  
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than ~, in. (3 ram) in thickness shall not extend beneath load- 
bearing walls that are fastened to the floor structure. 

4-5.2 Design Loads. 

4-5.2.1 Design Dead Loads. Design dead loads shall be the 
actual dead load supported by the structural assembly under  
consideration. 

4-5.2.2 Design Live Loads. The design live loads and wind 
and snow loads shall be as specified in Section +5 and shall be 
considered to be unitormly distributed. The roof live load or 
snow load shall not be considered as acting sinmltaneouslv 
with the wind load, and the roof live or snow load and floor 
live loads shall not be considered as resisting the overturning 
moment  due to wind. 

4-5.2.3 When engineering calculations are perfi)rmed, al- 
lowable unit stresses shall be permitted to be increased as pro- 
vided in the documents referenced in Table +4, except as 
otherwise indicated in +4.2 and +6.1. 

4-5.2.4 Whenever the roof slope does not exceed 20 degrees, 
the design horizontal wind loads required by 4-5.3.1 shall be 
permitted to he determined without including the vertical 
roof projection of the manufactured home. However, regard- 
less of the roof slope of the manufactured home, the vertical 
roof projection shall be included when determining the wind 
loading for split level or clerestorDtype roof systems. 

4-5.3 Wind, Snow, and Roof  Loads. 

4-5.3.1 Wind Loads - -  Design Requirements. 

4-5.3.1.1 Standard Wind Loads (Zone 1). When a manufac- 
tured home is not designated to resist the wind loads for high 
wind areas (Zone II or Zone Ill) specified in 4-5,3.1.2, the 
manufactured home and each of its wind-resisting parts and 
portions shall be designed tot horizontal wind loads of not less 
than 15 psi (718 Pa) and net uplift loads of not less than 9 psi 
(431 Pa). 

4-5.3.1.2 Wind Loads for High Wind Areas (Zone II and 
Zone III). When designed for high wind areas (Zone II and 
Zone 111), the manufactured home, each of its wind-resisting 
parts (including, but not limited to, shear walls, diaphragms, 
ridge beants, and their fastening and anchoring systems), and 
its components and cladding materials (including, but not 
limited to, roof trnsses, wall studs, exterior sheathing, roofing 
and siding materials, exterior glazing, and their connections 
and fasteners) shall be designed by a professional engineer or 
architect to resist the following: 

(a) The design wind loads for Exposure C specified in 
ANS1/ASCE 7-88, Minimum Design Loads for Buildinffs and 
Other Structures, for a 50-year recurrence interval, a design 
wind speed of 100 mph (160 k/hr) ,  as specified for Wind 
Zone II, or 110 mph (177 k/hr) ,  as specified for Wind Zone 
III (seeFigure 4-5.3.2) 

(b) The wind pressures specified in Table +5.3.1.2(b) 

4-5.3.2 Wind Loads - -  Zone Designations. The wind zone 
and specific wind design load requirements shall be deter- 
mined by, the fastest basic wind speed (mph) within each zone 
and the intended location, based on Figure 4-5.3.2. 

4-5.3.2.1 Wind Zone I. Wind Zone I shall consist of those ar- 
eas shown ill Figure +5.3.2 that are not identified in +5.3.2.2 
or 4-5.3.2.3 as being within Wind Zone II or Wind Zone III, 
respectively. 

4-5.3.2.2 Wind Zone II i 100 mph (160 k/m).  The follow- 
ing areas shall be deemed to be within Wind Zone II in accor- 
dance with Figme +5.3.2. 

Local Governments: The following local governments are 
listed by state and counties, unless specified otherwise: 

(a) Alabama - -  Baldwin and Mobile 

(b) Florida - -  All counties except those identified in 
+5.3.2.3(b) as within Wind Zone III 

(c) Georgia - -  Bryan, Camden, Chatham, Glynn, Liberty, 
Mclntosh 

(d) Louisiana - -  Parishes of Acadia, Allen, Ascension, As- 
snmption, Calcasieu, Cameron, East Baton Rouge, East Felici- 
ana, Evangeline, Iberia, lberville,.Jefferson Davis, LaFayette, 
I,ivingston, Pointe Coupee, St. Helena, St. James, St. John the 
Baptist, St. Landry, St. Martin, St. Tammany, Tangipahoa, Ver- 
million, Washington, West Baton Rouge, and West Feliciana 

(e) Maine - -  Hancock and Washington 

(f) Massachusetts - -  Barnstable, Bristol, Dukes, Nan- 
tucker, and Plymouth 

(g) Mississippi - -  George, Hancock, Harrison, Jackson, 
Pearl River` and Stone 

(h) North Carolina - -  Beaufort, Brunswick, Camden, 
Chowan, Columbus, (;raven, Currituck, Jones, New Hanover, 
Onslow, Pamlico, Pasquotank, Pender, Perquimans, Tyrrell, 
and Washington 

(i) South Carolina--Beaufort ,  Berkeley, Charleston, Colle- 
ton, Dorchester, Georgetown, Hon3, Jasper, and Williamsburg 

(j) T e x a s -  Aransas, Brazoria, Calhoun, Cameron, Cham- 
bers, Galveston, Jefferson, Kenedy, Kleberg, Matagorda, 
Nueces, Orange, Refugio, San Patricio, and Willacy 

(k) Virginia - -  Cities of Chesapeake, Norfolk, Portsmouth, 
Princess Anne, and Virginia Beach 

4-5.3.2.3 Wind Zone III i 110 mph (177 k/m).  The follow- 
ing areas shall be considered to be within Wind Zone III in ac- 
cordance with Figure +5.3.2. 

Stales atzd Territories. The following states and territories: 

(a) The entire State of Hawaii 

(b) The coastal regions of Alaska (as determined by the 
90-mph siotach on the ANSI/ASCE 7-88 map) 

(c) All of the U.S. Territories of American Samoa, Guam, 
Northern Mariana Islands, Puerto Rico, Trust Territolw of the 
Pacific Islands, and the United States Virgin Islands 

Local Governments. The following local governments are 
listed bv state and counties, unless specified otherwise: 

(a) Florida - -  Broward, Charlotte, Collier, Dade, Franklin, 
Gulf, Hendrv, Lee, Martin, Manatee, Monroe, Palm Beach, 
Pinellas, and Sarasota 

(b) Louisiana - -  Parishes of Jefferson, La Fourche, Or- 
leans, Plaquemines, St. Bernard, St. Charles, St. MAD', and 
Terrabonne 

(c) North Carolina - -  Carteret, Dare, and Hyde 

4-5.3.2.4 Consideration of  Local Requirements.  For areas 
where local building code requirements exceed the design 
wind speed requirements of this standard, the regulatoQ' 
agency shall consider the adoption through rulemaking of 
the more stringent reqnirements of the state or local building 
authorit): 
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Table 4-5.3.1.2(b) Design Wind Pressures 

Element 

Wind Zone H - -  Design 
Wind Speed 

100 mph (160 k/hr)  

Wind Zone III - -  Design 
Wind Speed 

110 mph (177 k/hr)  

A n c h o r a g e  fi)r la tera l  a n d  ver t ical  s tabi l i ty  (See 4-6. l ) - -  

Net Hor i zon t a l  Drag  t'2 

Uplif t  + 

Main wind  force res i s t ing  system - -  

Shearwalls ,  d i a p h r a g m s ,  a n d  the i r  ta"steifing a n d  a n c h o r a g e  systems t+e 

Ridge  b e a m s  a n d  o t h e r  m a i n  roo f  s u p p o r t  b e a m s  (beams  s u p p o r t i n g  e x p a n d i n g  
r o o m  sect ions ,  etc.) 

C o m p o n e n t s  a n d  c l a d d i n g  - -  

Roof  t russes  + in  all  area.s; t resses  shal l  be d o u b l e d  wi th in  3.0 fl  (0.9 m) f rom each  
e n d  of  the  roo f  

Ex te r io r  r o o f  cover ings ,  shea th ing ,  a n d  l a s t en ings  ''<7 in all  a reas  excep t  the  fol lowing:  

Wi th in  3.0 ft (0.9 m) f rom each  gable  e n d  ( o v e r h a n g  at  e n d  wall) o f  the r o o f  or  
endwal l  if  no  o v e r h a n g  is providedL'<7 

Wi th in  3.(1 t i  (0.9 in) f rom the  r i dge  a n d  eave ( o v e r h a n g  at  s idewall)  o r  s idewall  if  
no  eave is provided 4"<7 

Eaves (ove rhangs  at  s idewalls)  +.<r 

Gables  (ove rhangs  at  endwal ls )  4''r 

Wall s tuds  in s idewalls  a n d  endwal ls ,  e x t e r i o r  windows,  a n d  s l i d ing  glass doo r s  
(g laz ing  a n d  f i a m i n g ) ,  e x t e r i o r  cover ings ,  s h e a t h i n g  a n d  fas ten ings  s 

Wi th in  3.0 ft (0.9 m) f ront  e a c h  c o r n e r  of  the  s idewall  a n d  endwal l  

All o t h e r  areas  

+_39 psf  (1.9 kPa)  -+47 psf  (2.3 kPa) :~ 

- 2 7  psf  (1.3 kPa) ~ - 3 2  psf  ( 1.5 kPa) 

-+39 psi '  (1.9 kPa) _+47 pst" (2.3 kPa)  

- 3 0  psf  (1.4 kPa)  - 3 6  ps i ' (  1.7 kPa) 

- 3 9  psf  (1.9 kPa) ~ - 4 7  psf  (2.3 kPa)-' 

- 3 9  psf  (1.9 kPa):' - 4 7  psf  (2.3 kPa) ~ 

- 7 3  psf  (3.5 kPa)" - 8 9  psi" (4.3 kPa)  ~ 

-51 psf  (2.4 kPa) 5 - 6 2  psf  (3.0 kPa) ~ 

-51  psf  (2.4 kPa) 5 - 6 2  psi" (3.0 kPa): '  

- 7 3  psf  (3.5 kPa) 5 - 8 9  psf  (4.3 kPa)  ~ 

-+48 psi" (2.3 kPa)  

-+38 psf  ( 1.8 kPa)  

+_58 psi' (2.8 kPa) 

-+46 psf  (2.2 kPa) 

NOTES: 

' The net horizontal drag of+_39 psf ( 1.9 kPa) to be used ill calculating anchorage for laaerat and vertical stability and for the design of main wind lorce resisting s~:stenls 
is based on a distribution of wind pressures of +0.8 or +24 psi" (+38 kPa or +1150 kPa) to the windward wall and -0.5 or -15 psf (-24 kPa or-720 kPa) m the leeward wall. 

Horizontal drag pressures need not be applied tn root" prc~jections when the roof slope does no! exceed 20 degrees. 

'~ (+) sign would mean pressures are  a c t i n g  towards or on the structure; (-) sign m e a n s  pressures  a r e  acting away l iom the s t ruc tu re :  (Jr) sign means fbrces call act ill 
either direction, toward or away from the structure. 

'+ Design values in this table are only applicable to roof slopes between 10 degrees Inominal u/t2 slope) and 30 degrees. 

The design uplift pressures are the same whether they are applied normal to the surface of the roof or to the horizontal projection of the roof: 

" Shingle roof coverings that are secured with 6 fasteners per shingle through an underlavment that is cemented to a/~ in. ( 10 mini structural rated roof sheathing 
need Dot be evablated for these design wind pressures. 

Structural rated roof sheathing that is at least ')~ in. ( 10 ram) in thickness, installed with the long dimension perpendicular to roof fl-aming supports, and secured 
with fasteners at 4 in. (101.6 mm) on center within 3.0 ft (0.9 m) of each gable end or endwall it" no overhanging is provided, and 6 in, ( 152 ram) on center in all other 
areas, need Dot be evaluated for these design wind pressures. 

Exterior coverings that are secured at 6 in. ( 152 ram) on center to a ~ in. ( 10 nun) structural rated sheathing that is lastened to wall framing nlenflmrs at 6 ill. ( 152 
nun) on center need not be evaluated for these design wind pressures. 

] VT NH 

NE NJ 
MD 
DE 

I I  

• - I - - - -  nnn Zone I I I  

Figure 4-5.3.2 Basic wind zone map. 

4 -5 .3 .3  S n o w  a n d  R o o f  L o a d s .  

4-5 .3 .3 .1  F la t ,  c u r v e d ,  a n d  p i t c h e d  root ,s  s h a l l  b e  d e s i g n e d  t o  
r e s i s t  t h e  l ive  l o a d s  s h o w n  in  T a b l e  4-5.3 .3 .1  a n d  F i g u r e  

4 -5 .3 .3 .1 ,  a p p l i e d  d o w n w a r d  o n  t h e  h o r i z o n t a l  p r o j e c t i o n  as  

a p p r o p r i a t e  f o r  t h e  d e s i g n  z o n e  m a r k e d  o n  t h e  m a n u f a c t u r e d  
h o m e .  

Table 4-5.3.3.1 Roof  Load Zones 

Zone Psf  (kPa) 

N o r t h  Zone  40 (1.9) 
Midd le  Zone  30 (1.4) 
Sot t th  Zone  20 (1.0) 

4 -5 .3 .3 .2  F o r  e x p o s u r e s  i n  a r e a s  ( m o u n t a i n o u s  o r  o t h e r )  

w h e r e  s n o w  r e c o r d s ,  w i n d  r e c o r d s ,  o r  e x p e r i e n c e  i n d i c a t e  s ig-  
n i f i c a n t  d i f f e r e n c e s  f r o m  t h e  l o a d s  s t a t e d  a b o v e ,  t h e  r e g u l a t o r  y 
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Figure 4-5.3.3.1 

JVHUU~ ,.1"J f "JI ~oltvvv) 

South 20 PSF (minimum) 

Roof load zone map. 

agency shall be permitted to establish more stringent require- 
ments for homes known to be destined for such areas. For 
snow loads, such requirements shall be based on a roof snow 
load of 0.6 of the ground snow load for areas exposed to wind 
and a roof snow load of 0.8 of the ground snow load for shel- 
tered areas. 

4-5.3.3.3 Eaves and cornices shall be designed for a net uplift 
pressure of 2.5 times the design uplift wind pressure cited in 
4-5.3.1.1 for Wind Zone I and for the design pressures cited 
in 4-5.3.1.2 for Wind Zone II and Wind Zone III. 

4-5.3.4 Data Plate Requirements. The data plate posted in 
the manufactured home (see Section 1-5) shall designate the 
wind and roof load zones or, if designed for higher loads, the 
actual design external snow and wind loads for which the home 
has been designed. The data plate shall include reproductions 
of Figures 4-5.3.2 and 4-5.3.3.1 with any related information. 
The load zone maps shall be not less than 31/2 in. x 21/4 in. 
(89 mm x 57 ram). 

4-5.4 Design Load Deflection. 

4-5.4.1 V~3aen a structural assembly is subjected to total de- 
sign live loads, the deflection for structural framing members 
shall not exceed the following (where L equals the clear span 
between supports, or two times the length of a cantilever): 

(a) F l o o r - -  L/240 

(b) Roof and c e i l i n g - -  L/180 

(c) Headers, beams, and girders (vertical load) - - L / 1 8 0  

(d) Walls and par t i t ions- -  L/180 

4-5.4.2 The allowable eave or cornice deflection for uplift 
shall be measured at the design uplift load of 9 psf (430 Pa) for 
Wind Zone I and at the design uplift pressure cited in 4-5.3.1.2 
for Wind Zone II and Wind Zone III. The allowable deflection 
shall be (2 x Lc)/180, where Lc is the measured horizontal 
eave projection from the wall. 

4-5.5 Fastening of  Structural Systems. 

4-5.5.1 Roof framing shall be securely fastened to wall fram- 
ing, walls to floor structure, and floor structure to chassis to se- 
cure and maintain continuity between the floor and chassis in 
order to resist wind overturning, uplift, and sliding. 

4-5.5.2 For Wind Zone II and Wind Zone III, roof trusses 
shall be secured to exterior wall framing members (studs) and 
exterior wall framing members (studs) shall be secured to 
floor framing members with 26-gauge minimum steel strap- 
ping or brackets, or by a combination of 26-gauge minimum 
steel strapping or brackets and structural-rated wall sheathing 
that overlaps the roof and floor. Steel strapping or brackets 
shall be installed at a maximum spacing of 24 in. (610 mm) on 
center in Wind Zone II and at a maximum of 16 in. (406 mm) 
on center in Wind Zone III. The number and type of fasteners 
used to secure the steel straps, brackets, or structural sheath- 
ing shall be capable of  transferring all uplift forces between el- 
ements being joined. 

4-5.6 Walls. The walls shall be of sufficient strength to with- 
stand the load requirements as defined in 4-5.3 for this part, 
without exceeding the deflections as specified in 4-5.4. The 
connections between the bearing walls, floor, and roof frame- 
work members shall be fabricated in such a manner as to pro- 
vide support for the material used to enclose the manufactured 
home and to provide for transfer of all lateral and vertical loads 
to the floor and chassis. 

4-5.6.1 Studs shall not be notched or drilled in the middle 
one-third of their length. 

Exception: Where substantiated by engineering analysis or tests. 

4-5.6.2 Interior walls and partitions shall be constructed with 
structural capacity adequate for the intended purpose and 
shall be capable of resisting a horizontal load of not less than 
5 lb/f t  2 (24 k/m2). An allowable stress increase of 1.33 times 
the permitted published design values shall be permitted to be 
used in the design of wood-framed interior partitions. Finish of 
walls and partitions shall be securely fastened to wall framing. 

4-5.7 Floors. 

4-5.7.1 Floor assemblies shall be designed in accordance 
with accepted engineering practice standards to support a 
minimum uniform live load of 40 lb/f t  2 (195 k / m  2) plus the 
dead load of the materials. In addition (but not simulta- 
neously), floors shall be able to support a 200-1b (90.7-kg) con- 
centrated load on a 1-in. (25-mm) diameter disc at the most 
critical location, with a maximum deflection not to exceed 
V8 in. (3 mm) relative to floor framing. Perimeter wood joists 
of more than 6 in. (152 mm) depth shall be stabilized against 
overturning from superimposed loads in accordance with the 
following: 

(a) At ends, by solid blocking not less than 2 in. (51 mm) 
thickness by full depth of joist or by connecting to a continu- 
ous header not less than 2-in. (51-mm) thickness and not less 
than the depth of the joist with connecting devices 

(b) At 8-ft (2.4-m) maximum intermediate spacing, by solid 
blocking or by wood cross-bridging of not less than 1 in. × 3 in. 
(25 mm x 76 mm), metal cross-bridging of equal strength, or 
by other approved methods 

4-5.7.2 Wood, wood fiber, or plywood floors or subfloors in 
kitchens, bathrooms (including toilet compartments), laun- 
dry rooms, water heater compartments, and any other areas 
subject to excessive moisture shall be moisture resistant or 
shall be made moisture resistant by sealing or by an overlay of 
nonabsorbent material applied with water-resistant adhesive. 
Application of any of the following methods shall be consid- 
ered to be in accordance with this requirement:  

(a) Sealing the floor with a water-resistant sealer 
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(b) Installing an overlay of  a nonabsorben t  f loor covering 
material appl ied with watel~resistant adhesive 

(c) Direct  application of  a watel~resistant sealer to the ex- 
posed wood floor area when covered with a nonabsorbent  
overlay 

(d) The  use of  a nonabsorben t  f loor covering, which shall 
be permit ted  to be installed without  a cont inuous  application 
of  a water-resistant adhesive or  sealant when the f loor cover- 
ing meets the following criteria: 

1. The  covering is a cont inuous  m e m b r a n e  with any 
seams or  patches seam-bonded or  welded to preserve the con- 
tinuitv of  the floor covering. 

2. The  floor is protec ted  at all penetra t ions  in these ar- 
eas by sealing with a compat ible  water-resistant adhesive or  
sealant to prevent  moisture f rom migrat ing under  the nonab- 
sorbent  f loor covering. 

3. The  covering is fastened a round  the per imeter  of  the 
subfloor in accordance with the f loor covering manufac- 
turer 's  instructions. 

4. The  covering is designed to be installed to prevent  
moisture penetra t ion without  the use of  a water-resistant ad- 
hesive or  sealer, except  as requi red  in 4-5.7.2. The  vertical 
edges of  penetra t ions  for p lumbing  shall be covered with a 
moisture-resistant adhesive or  sealant. The  vertical penetra-  
tions located under  the bot tom plates of  per imeter  walls of  
rooms, areas, or  compar tments  shall not  be requi red  to be 
sealed; this shall not  include walls or  partit ions within the 
rooms or areas. 

4-5.7.3 Carpet  or  carpet  pads shall not  be installed under  
concealed spaces subject to excessive moisture,  such as plumb- 
ing fixture spaces or  f loor areas under  installed laundry equip- 
ment.  Carpet  shall be permi t ted  to be installed in laundD' 
space provided the tollowing: 

(a) The  appliances are not  provided.  

(b) The  condit ions of  4-5.7.2 are fbllowed. 

(c) Instructions are provided to remove  carpet  when appli- 
ances are installed. 

4-5.7.4 Except where substantiated by engineer ing  analvsis 
or  tests, the following requi rements  shall apply: 

(a) Notches on the ends of  joists shall not  exceed one- 
four th  the joist  depth.  

(b) Holes bored  in joists shall not  be within 2 in. (51 ram) 
of  the top or  bot tom of the joist, and the d iameter  of  any such 
hole shall not  exceed one-third the depth  of  the joist. 

(c) Notches in the top or  bot tom of the,joists shall not  ex- 
ceed one-sixth the depth  and shall not  be located in the mid- 
dle third of  the span. 

4-5.7.5 Bottom board material (with or  without patches) shall 
meet  or  exceed the level of  48 in . / lb  of  puncture  resistance as 
tested by the Beach Puncture Test in accordance with ASTM D 
781, Standard Test Methods for Puncture and SdfJhess of Paperboard, 
and Corrugated and Solid Fiberboard The material shall be suit- 
able for patches and the patch life shall be equivalent  to the 
material life. Patch installation instructions shall he included 
in the manufactured  h o m e  manufacturer 's  instructions. 

4-5.8 Roofs. 

4-5.8.1 Roofs shall be of  sufficient strength to withstand the 
load requi rements  as def ined in 4-5.2 and 4-5.3, without ex- 
ceeding the deflections specified in 4-5.4. The  connect ions  be- 

tween roof  framework members  and bear ing walls shall be 
fabricated to provide for the transfer of  design vertical and 
horizontal  loads to the bear ing walls and resistance to uplift 
lbrces. 

4-5.8.2 Roofing membranes  shall be of  sufficient rigidity to 
prevent  deflect ion that could lead to pond ing  of  water or  sep- 
aration of  seams due  to wind, snow, ice, erection,  or  transpor- 
tation forces. 

4-5.8.3 Cutt ing of  roof  framework members  1or passage of  
electrical, p lumbing,  or  mechanical  svstems shall not  be per- 
mit ted except  where substantiated by eng inee r ing  analysis. 

4-5.8.4 All roof  penetra t ions  for electrical, phnnbing,  or  me- 
chanical systems shall be properly flashed and sealed. In addi- 
tion, where a metal  roof  m e m b r a n e  is penetra ted,  a wood 
backer shall be installed. The  backer plate shall be not  less 
than Y~6-in. (8-ram) plD~:ood, with exter ior  glues, secured to 
the roof  f raming system beneath  the metal roof, and shall be 
of  a size to ensure  that all screws secm-ing the flashing are held  
by the backer plate. 

4-5.9 Frame Construction. The  frame shall be capable of  
transmitt ing all design loads to stabilizing devices without ex- 
ceeding the allowahle load and deflect ions of  this section. The  
frame also shall be capable of  withstanding the effects of  trans- 
portat ion shock and vibration without degradat ion,  as re- 
qui red  by Chapter  10. 

4-5.9.1 Welded Connections. 

4-5.9.1.1 All welds shall be made  in accordance  with the ap- 
plicable provisions of  AISC, Specification ,/or Structural Steel 
Buildi~gs, Allowable Sh~ss Design and Plastic 1)e,s~t,m, AISI, The 
Specification; for the Desigv; of Cold-Formed Steel Structural Membel:~, 
and AISI, Stainless Steel Cold-Formed Structural Design Man uat 

4-5.9.1.2 Regardless of  the provisions of  an}, rel iwence stan- 
dard conta ined in this chapter, deposits of  weld slag or  flux 
shall be requi red  to be removed only from welded joints  at the 
following locations: 

(a) Drawbar and coupl ing mechanisms 

(b) Main m e m b e r  splices 

(c) Spring hanger  to main m e m b e r  connect ions  

4-5.9.2 Protection of  Metal Frames against Corrosion. 
Metal frames shall be made  corrosion resistant or  be protec ted  
against corrosion. Metal frames shall be permit ted  to be pro- 
tected against corrosion by painting. 

4-6 Windstorm Protection. 

4-6.1 Provisions for Support and Anchoring Systems. Each 
manufactured  h o m e  shall have provisions for support  and an- 
chor ing  or  foundat ion systems that, when properly designed 
and installed, will resist over turning and lateral movemen t  
(sliding) of  the manufac tured  home,  as imposed by the re- 
spective design loads. For Wind Zone I, the design wind loads 
to be used fi)r calculating resistance to over turning and lateral 
movemen t  shall be the simultaneous application of  the wind 
loads indicated in 4-5.3.1.1, increased by a factor of  1.5. The  
1.5 factor of  safety for Wind Zone I shall also be appl ied sinml- 
taneously to both the vertical bui lding projection,  as horizon-  
tal wind load, and across the surface of  the full roof  structure,  
as uplift loading. For Wind Zone II and Wind Zone lII, the re- 
sistance shall be de te rmined  by the simultaneous applicat ion 
of  the horizontal  drag and uplift wind loads, in accordance 
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with 4-5.3.1.1. The basic allowable stresses of materials re- 
quired to resist overturning and lateral movement shall not be 
increased in the design and proportioning of these members. 
No additional shape or location factors shall need to be ap- 
plied in the design of the tiedown system. The dead load of the 
structure shall be permitted to be used to resist these wind 
loading effects in all wind zones. 

4-6.1.1 The provisions of Section 4-6 shall be followed, and 
the support and anchoring systems shall be designed by a reg- 
istered professional engineer or architect. 

4-6.1.2 The manufacturer of each manufactured home shall 
be required to make provisions for the support and anchoring 
systems, but shall not be required to provide the anchoring 
equipment or stabilizing devices. When the manufacturer's in- 
stallation instructions provide for the main frame structure to 
be used as the points for connection of diagonal ties, no spe- 
cific connecting devices shall need to be provided on the main 
frame structure. 

4-6.2 Contents of  Instructions. 

4-6.2.1 The manufacturer shall provide printed instructions 
with each manufactured home that specify' the location and 
required capacity of stabilizing devices on which the design is 
based. The manufacturer shall provide drawings and specifica- 
tions, certified by a registered professional engineer or archi- 
tect, that indicate at least one acceptable system of anchoring, 
including the details of required straps or cables, their end 
connections, and all other devices needed to transfer the wind 
loads from the manufactured home to an anchoring or foun- 
dation system. 

4-6.2.2 For anchoring systems, the instructions shall indicate 
the following: 

(a) Minimum anchor capacity shall be required. 

(b) Anchors shall be certified by a professional engineer, 
architect, or a nationally recognized testing laboratory as to 
their resistance, based on the maximum angle of diagonal tie 
and/or  vertical tie loading (see 4-6.3.3) and angle of anchor in- 
stallation, and type of soil in which the anchor is to be installed. 

(c) Ground anchors shall be embedded below the frost 
line and be at least 12 in. (305 mm) above the water table. 

(d) Ground anchors shall be installed to their full depth, 
and stabilizer plates shall be installed to provide added resis- 
tance to overturning or sliding forces. 

(e) Anchoring equipment shall be certified by a registered 
professional engineer or architect to resist these specified 
forces in accordance with testing procedures in ASTM D 
3953, Standard Specification for Strapping, Flat Steel, and Seals. 

4-6.3 Design Criteria. The provisions made for anchoring 
systems shall be based on the following design criteria for 
manufactured homes: 

(a) The minimum number of ties provided per side of 
each home shall resist design wind loads required in 4-5.3.1. 

(b) Ties shall be as evenly spaced as practicable along the 
length of the manufactured home, with not more than 2-ft 
(610-mm) open-end spacing on each end. 

(c) Vertical ties or straps shall be positioned at studs. 
Where a vertical tie and a diagonal tie are located at the same 
place, both ties shall be permitted to be connected to a single 
anchor, provided that the anchor used is capable of carrying 
both loadings simultaneously'. 

(d) Add-on sections of expandable manufactured homes 
shall have provisions for vertical ties at the exposed ends. 

4-6.4 Requirements for Ties. Manufactured homes in Wind 
Zone I shall require only diagonal ties. These ties shall be 
placed along the main frame and below the outer side walls. 
All manufactured homes designed to be located in Wind Zone 
II and Wind Zone III shall have a vertical tie installed at each 
diagonal tie location. 

4-6.5 Protection Requirements. Protection shall be pro- 
vided at sharp corners where the anchoring system requires 
the use of external straps or cables. Protection also shall be 
provided to minimize damage to siding by the cable or strap. 

4-6.6 Anchoring Equipment - -  Load Resistance. Anchoring 
equipment shall be capable of resisting an allowable working 
load equal to or exceeding 3150 lb (1.43 x 103 kg) and with- 
standing a 50 percent overload (4725 lb total) (2.14 x l0 s kg) 
without failure of either the anchoring equipment or the at- 
tachment point on the manufactured home. 

4-6.7 Anchoring Equipment - -  Weatherization. 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 0.30 oz/ft 2 (9 g /m  2) of 
surface coated, and in accordance with the following: 

(a) Slit or cut edges of zinc-coated steel strapping shall not 
need to be zinc-coated. 

(b) T)]~e 1, Finish B, Grade 1 steel strapping, 11/4 in. (32 mm) 
wide and 0.035 in. (1 ram) in thickness, certified by a registered 
professional engineer or architect as conforming with ASTM D 
3953, Standard Specification for Strappin~ Flat Steel, and Seals. 

4-7 Resistance to Elements and Use. 

4-7.1 Exterior coverings shall be of moisture- and weather- 
resistant materials attached with corrosion-resistant fasteners 
to resist wind, snow, and rain. Metal coverings and exposed 
metal structural members shall be of corrosion-resistant mate- 
rials or shall be protected to resist corrosion. All joints be- 
tween portions of the exterior covering shall be designed and 
assembled to protect against the infiltration of air and water, 
except for any designed ventilation of wall or roof cavity'. 

4-7.2 Joints between dissimilar materials and joints between 
exterior coverings and frames of openings shall be protected 
with a compatible sealant suitable to resist infiltration of air or 
water .  

4-7.3 Where adjoining materials or assemblies of materials 
are of such nature that separation can occur due to expansion, 
contraction, wind loads, or other loads induced by erection or 
transportation, sealants shall be of a type that maintains pro- 
tection against infiltration or penetration by air, moisture, or 
vermin. 

4-7.4 Exterior surfaces shall be sealed to resist the entrance 
of rodents. 

4-8 Formaldehyde Emission Controls for Certain Wood 
Products. 

4-8.1 Formaldehyde Emission Levels. All plywood and parti- 
cleboard materials bonded with a resin system or coated with 
a surface finish containing formaldehyde shall not exceed the 
following formaldehyde emission levels when installed in 
manufactured homes: 
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(a) Plywood materials shall not emit  f i)rmaldehyde ill cx- 
cess of  0.2 parts per  million (ppm),  as measured by the air 
chamber  test m e t h o d  specified in Section 5-6. 

(b) Part icleboard materials shall not  emit  formaldehyde in 
excess of  0.3 ppm, as measured  by the air chamber  test speci- 
fied in Section 5-6. 

4-8.2 Product Certification and Continuing Qualification. 
:dl  plDvood and part icleboard materials bonded  with a resin 
system or  coated with a surface finish conta in ing fbrmalde- 
hyde, o ther  than an exclusively phenoM'ormaldehyde resin 
svstem or finish, that are installed in ma lmfacmred  homes  
shall be certified by a nationally recognized testing laboratory 
as complying with 4-8.1. 

4-8.2.1 Separate certification shall be clone for each plant 
where the part icleboard is p roduced  or  where the pl?s~'ood or  
part icleboard is surface-finished. 

4-8.2.2 To certify plywood or  part icleboard,  the testing labo- 
ratoi~' shall witness or  conduct  the air chamber  test specified 
in Section 5-6 on randomly selected panels initially, and at 
least quarterly thereafter. 

4-8.2.3 The  testing laboratory shall approve a written quality 
control  plan for each plant where the part icleboard is pro- 
duced or  finished or  where the plDvood is finished. The  qual- 
ity control  plan shall be designed to ensure that all panels 
comply with 4-8. i. The  plan shall establish ongoing  proce- 
dures to identify increases in the tbrmaldehwle  emission char- 
acteristics of  the finished product  resulting f iom the following 
changes in product ion:  

Ca) In the case of  plDvood 

l. The  facility where the nnfinished panels are pro- 
duced  is changed.  

2. The  thickness of  the panels is changed  so that the 
panels are thinner.  

3. The  grooving pattern on the panels is changed  so 
that tim grooves are deeper  or  closer together. 

(b) In tile case of  part icleboard 

1. The  resin formnlat ion is changed  so that the formal- 
dehyde-to-urea ratio is increased. 

2. The  amount  of  formaldehyde resin used is increased. 

3. The  press t ime is decreased. 

(c) In the case of  plDvood or part icleboard 

1. The  finishing or  top coat is changed  and the new fin- 
ishing or  top coat has a greater  formaldehvde content.  

2. The  amount  of  finishing or  top coat used on the pan- 
els is increased, provided that snch finishing or  top coat con- 
tains formaldehvde.  

4-8.2.4 The  testing laboratory shall periodically visit the 
plant to moni to r  quality control  procedures  to ensnre that all 
certified panels mee t  the standard. 

4-8.2.5 To maintain its certification, p l ~ ' o o d  or  particle- 
board shall be tested by the air chamber  test specified in Sec- 
tion 5-6 whenever  one  of  the iollowing events occurs: 

Ca) In the case of  parl icleboard,  the resin fbrmulat ion is 
changed  so that the formaldehyde-to-urea ratio is increased. 

(b) In the case of  part icleboard or  plDvood, the finishing 
or  top coat is changed  and the new finishing or  top coat con- 
tains formaldehyde.  

(c) Ill the case o fpar l i c leboard  or  pbavood, the testing lab- 
oratory determines  that an air chaml3er test is necessary to en- 
sure that panels comply with 4-8.1. 

4-8.2.6 In the event  that an air chamber  test measnres  levels 
of  fo rmaldehyde  f rom plywood or  par t ic leboard in excess of  
those permi t t ed  unde r  4-8.1, the tested product ' s  certifica- 
tion stroll immedia te ly  lapse as of  the date  of  p roduc t ion  of  
tile tested panels, No panel  p roduced  on the same date as the 
tested panels, or  on any day thereafter,  shall he used or  certi- 
fied for use in lnanufac tured  i lomes unless in accordance  
with 4-8.2.6.1 and 4-8.2.6.2. 

4-8.2.6.1 A new product  certification shall be permit ted  to 
be obtained by testing randomly selected panels that were pro- 
duced  on any day following the date of  product ion  of  the 
tested panels. If such panels pass the air chamber  test specified 
in Section 5-6, the pl}~vood or part icleboard p roduced  on that 
day and subsequent  days shall be permit ted  to be used and cer- 
tified for use in manufactured  homes. 

4-8.2.6.2 P l ~ ' o o d  or  part icleboard p roduced  on the same 
day as the tested panels, and panels p roduced  on subsequent  
days, if not  certified pursuant  to 4-8.2, shall be permi t ted  to be 
used in manutac tured  homes  only under  the following cir~ 
cnmstances: 

Ca) Each panel  is treated with a scavenger, sealant, or  o the r  
means of  reducing  fbrmaldehyde emissions ttmt does not  ad- 
versely affect the structural quality of  the product .  

(b) Panels randomly selected f iom the treated panels are 
tested by and pass the air chamber  test specified in Section 5-(5. 

4-8.3 Panel Identification. Each plywood and part icleboard 
panel bonded  or  coated with a resin system conta ining formal- 
dehyde, ot imr than an exclusively phenol- formaldehyde resin 
system, that is installed in manufac tured  homes  shall he 
s tamped or  labeled so as to identify the product  manufacturer ,  
date of  p roduc t ion  a n d / o r  lot number,  and the testing labora- 
tory certifying compl iance  with this section. 

4-8.4 Treatment after Certification. i f  certified plywood or  
part icleboard subsequently is treated with paint, varnish, or  
any o ther  substance conta in ing formaldehyde,  the certifica- 
tion shall no longer  be valid. In such a case, each stamp or  la- 
bel placed on the panels pursuant to 4-8.3 shall be obli terated.  
The  treated panels shall be permit ted  to be recert if ied and re- 
identified in accordance  with 4-8.2 and 4-8.3. 

4-9 Health Notice on Formaldehyde Emissions. 

4-9.1 Each manufac tured  h o m e  shall have a health notice on 
tormaldehyde  elnissions prominent ly  displayed in a tempo- 
rarv m a n n e r  ill the kitchen (e.g., counte r top  or  exposed cabi- 
net  face). The  notice shall read as follows: 

IMPORTANT HEALTH NOTICE 

Some of  the bui lding materials used in this h o m e  emit  
formaldehyde.  Eye, nose, and throat  irritation, head- 
ache, nausea, and a variety of  asthma-like symptoms, in- 
c luding shortness of  breath,  have been  repor ted  as a 
result of  tormaldehyde exposure.  Elderly persons and 
young chi ldren,  as well as anyone with a history of  asth- 
ma, allergies, or  lung problems, may be at greater  risk. 
Research is cont inu ing  on the possible long-term effects 
of  exposure  to formaldehyde.  
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Reduced ventilation resulting from energy efficiency 
standards may allow formaldehyde and other contami- 
nants to accumulate in the indoor air. Additional ventila- 
tion to dilute the indoor air may be obtained from a 
passive or mechanical ventilation system offered by the 
manufacturer. Consult your dealer for information about 
the ventilation options offered with this home. 

High indoor temperatures and humidity raise formal- 
dehyde levels. When a home is to be located in areas sub- 
ject to extreme summer temperatures, an air-conditioning 
system can be used to control indoor temperature levels. 
Check the comfort cooling certificate to determine if this 
home has been equipped or designed for the installation 
of an air-conditioning system. 

If you have any questions regarding the health effects 
of formaldehyde, consult your doctor or local health 
department. 

4-9.2 The notice shall be legible and typed using letters at 
least 1/4 in. (6 mm) in size. The title shall be typed using letters 
at least s/4 in. (19 mm) in size. 

4-9.3 The notice shall not be removed by any party prior to 
delivery of the home to the first purchaser of the home for 
purposes other than resale. 

4-9.4 A copy of the notice shall be included in the consumer 
manual required by Section 1-3. 

Chapter 5 Test ing 

5-1 Structural Load Tests. Every structural assembly tested 
shall be capable of meeting the Proof Load Test or the Ulti- 
mate Load Test. 

5-1.1 Proof Load Tests. Every structural assembly tested 
shall be capable of sustaining its dead load plus superimposed 
live loads equal to 1.75 times the required live loads for a pe- 
riod of 12 hours without failure. Tests shall be conducted with 
loads applied and deflections recorded in 1/4 design live load 
increments at 10-minute intervals until 1.25 times design live 
load plus dead load has been reached. Additional load shall 
then be applied continuously until 1.75 times design live load 
plus dead load has been reached. Assembly failure shall be 
considered as design live load deflection (or residual deflec- 
tion measured 12 hours after live load removal) that is greater 
than the limits set in 4-5.4, rupture, fracture, or excessive yield- 
ing. An assembly to be tested shall be of the minimum quality 
of materials and workmanship of the production. Each test as- 
sembly, component,  or subassembly shall be identified as to 
type and quality or grade of material. All assemblies, compo- 
nents, or subassemblies qualifying under this test shall be sub- 
ject to a continuing qualification testing program acceptable 
to the regulatory agency. 

5-1.2 Ultimate Load Tests. Ultimate load tests shall be per- 
formed on a miqimum of three assemblies or components to 
generally evaluate the structural design. Every structural as- 
sembly or component  tested shall be capable of sustaining its 
total dead load plus the design live load increased by a factor 
of safety of at least 2.5. A factor of safety greater than 2.5 shall 
be used when required by an applicable reference standard in 
Section 4-4. Tests shall be conducted with loads applied and 
deflections recorded in ~/4 design live load increments at 

10-minute intervals until 1.25 times design live load plus dead 
load has been reached. Additional loading shall then be ap- 
plied continuously until failure occurs, or the total of the fac- 
tor of safety times the design live load plus the dead load is 
reached. Assembly failure shall be considered as design live 
load deflection greater than the limits set in 4-5.4, rupture, 
fracture, or excessive yielding. Assemblies to be tested shall be 
representative of average quality or materials and workman- 
ship of the production. Each test assembly, component,  or 
subassembly shall be identified as to type and quality or grade 
of material. All assemblies, components, or subassemblies 
qualifying under  this test shall be subject to a periodic qualifi- 
cation testing program acceptable to the regulatory agency. 

5.2 Test Procedure for Roof Trusses. 

5.2.1 Roof Load Tests. The following shall be an acceptable 
test procedure, consistent with the provisions of Section 5-1, 
for roof trusses that are supported at the ends and that sup- 
port design loads. Roof trusses that act as support for other 
members, act as cantilevers, or support concentrated loads 
shall be tested accordingly. 

5.2.2 General. Trusses shall be permitted to be tested in 
pairs or singly in a suitable test facility. When tested singly, sim- 
ulated lateral support of the test assembly shall be permitted 
to be provided, but in no case shall this lateral support exceed 
that which is specified for the completed manufactured home. 
When tested in pairs, the trusses shall be spaced at the design 
spacing, mounted on solid support, and accurately positioned 
to give the required clear span distance (L) as specified in the 
design. The top and bottom chords shall be braced and cov- 
ered with the material and have connections or method of at- 
tachment, as specified by the completed manufactured home. 

5.2.2.1 As an alternate test procedure, the top chord shall be 
permitted to be sheathed with V4-in. x 12-in. (6-ram x 305-ram) 
plywood strips. The plywood strips shall be at least long 
enough to cover the top chords of the trusses at the desig- 
nated design truss spacing. Adjacent plywood strips must be 

1 separated by at least Y8 in. (3 mm). The plywood strip shall be 
nailed with 4d nails or equivalent staples no closer than 8 in. 
(203 ram) on center along the top chord. The bottom chords 
of the adjacent trusses shall be permitted to be either of the 
following: 

(a) Unbraced 

(b) Laterally braced together (not cross-braced) with 1-in. x 
2-in. (25-ram x 51-ram) stripping no closer than 24 in. (610 mm) 
on center, nailed with only one 6d nail at each truss 

(c) Covered with the material and having connections or 
methods of attachment, as specified for the completed manu- 
factured home 

5-2.2.2 Truss deflections shall be measured relative to a taut 
wire running over the support and weighted at the end to en- 
sure constant tension or by other approved methods. Deflec- 
tions shall be measured at the two quarter points and at 
midspan. Loading shall be applied to the top chord through a 
suitable hydraulic, pneumatic, or mechanical system with ma- 
sonry units or weights to simulate design loads. Load units for 
uniformly distributed loads shall be separated so that arch ac- 
tion does not occur and spaced not more than 12 in. (305 mm) 
on center so as to simulate uniform loading. 

5-2.3 Nondestructive Test Procedure. See Figure 5-2.3. 
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Horizontal projection 1 

Clear span, L I 
1 in. x 2 in. Bricks or other uniform | 
(2.5 cm x 5 cm) loading units spaced apart 

I [ Lateral bracing ~to preventarching I [ 

Nail . ~ ~ ~ ~ ~ ~ j h e a t h i n g r - - n r - ' - "  

i,~7~_, Pulley 

Table, f,oor, or other/ 
suitable support Deflections are read on a steel rule, or 

other suitable device, measuring the 
distance between the taut wire and the 
bottom of the bottom chord of the truss. 

Figure 5-2.3 Nondestructive test procedure. 

5-2.3.1 Dead Load Plus Live Load. The  tbllowing method  
shall be permi t ted  to be used to test roof  trusses: 

(a) Not ing Fignre 5-2.3, measure and record initial eleva- 
tion of  the truss in test position at no load. 

(b) Apply load units to the top chord of  the truss equal to 
the fifll dead load of  roof  and ceiling. Measure and record 
deflections. 

(c) Maintaining the dead load, add live load in approxi- 
mate t/, design live load incremenLs. Measure the deflections 
after each loading increment .  Apply incrementa l  loads at a 
uniform rate in such a manne r  that approximately  30 minutes 
are requ i red  to establish the total design load condit ion.  Mea- 
sure and record  the deflections five minutes  after loads have 
been applied. The  maximum detlect ion due  to design live 
load (deflection measured  in item c minus item b) shall not  
exceed L/180 ,  where L is a clear span measured in the same 
milts. 

(d) Cont inue  to load truss to dead load plus 1.75 times the 
design live load. Maintain this loading for 12 hours and in- 
spect the truss for tailure. 

(e) Remove the total superintposed live load. Trusses not  
recovering to at least the L /180  position within 12 hours shall 
be considered as failing. 

5-2.3.2 Upl i f t  Loads. The  tbllowing test shall only be 
requi red  for truss designs that arc critical t rader uplift load 
conditions.  

(a) Measure and record initial elevation of  the truss in an 
inverted test position at no load. The  bot tom chord  of  the 
truss shall be moun ted  in the horizontal  position. 

(b) Apply the uplift load as stated in 4-5.3 to the bot tom 
chord  of  the truss. Measure and record the del lect ions live 
minutes  after the load has been applied. 

(c) Cont inue  to load the truss to 1.75 times the design up- 
lift load. Maintain this load for three hours and inspect the 
truss for faihtre. 

(d) Remove applied loads, and within three hours the 
truss must recover to at least L /180  position, where L is a 
clear span measured  in the same units. 

5-2.4 Destructive Test Procedure.  Destructive tests shall be 
pe r fo rmed  on three trusses to generally evaluate the truss de- 
sign. The  test procedure  shall be as tollows: 

(a) Not ing Figure 5-2.3, apply the load nnits to the top 
chord  of  the truss asseml)ly equal to full dead load of  roof  and 
ceiling. Measure and record detlections.  Then  apply load and 
record deflections in V4 design live load increments  at 
10-minute intervals until 1.25 times design live load plus dead 
load has been  ,eached.  

(b) Additional loading shall then be appl ied continuously 
until failure occurs or  the factor of  safely times the design live 
load plus the dead load is reached. 

(c) Assembly failure shall be considered as design live load 
deflect ion greater  than the limits set in 4-5.4, rupture,  frac- 
ture, or  excessive yielding. 

(d) The  assemhlv shall be capahle of  sustaining the dead 
load plus the applicable factor of  safety times the design live 
load (the applicable factor of  safety for wood trnsses shall be 
taken as 2.50). 

5-2.5 Trttsses qua l i~ ing  under  the nondestruct ive test proce- 
dure  bv tests in 5-2.3.1 and 5-2.3.2 (when required)  shall be 
subject to a cont inu ing  qualification testing program accept- 
able to the regulatory agenc> Trusses qualitying trader the de- 
structive test procedures  by tests in 5-2.3.2 (when required)  
and 5-2.4 shall be subject to periodic tests only. 

5-3 Requirements  for Windows  and Sliding Glass Doors  Used  
in Manufactured Home s .  

5-3.1 Scope. Section 5-3 shall set the requi rements  for 
pr ime windows and sliding glass doors. 

Exception: 1.17nd0ws used in entry doo~:s am eomponenLs c~ lke door 
and titus are exclu&d /hm~ these requirements. 

5-3.2* Per fo rmance .  All primary windows and sliding glass 
doors  shall comply with :L~MA Standard 1701.2, Prima U Win- 
dow aim Sliding Glass Door I~duntar~, StandaM for Utilization in 
Man u fact u n'd Ho using. 

Exception: Tke exterior and interior pn,ssure leMs shall be co~ldueled 
at the des~¢n wind load.s required for components and cladding specg 
.fled in 4-5.3. I. 

5-3.3 Installation. All pr imary windows and sliding glass 
doors  shall be installed in a m a n n e r  that allows p rope r  opm= 
ation and provides protec t ion  against the e lements .  (See Sec- 
tion 4-7. ) 

5-3.4 Glass. 

5-3.4.1 Safety glazing materials, where used, shall meet  ltle 
requi rements  of  ANSI Z97.1, Safi, ty Pe~Jbrmance ,S~)ecifications 
and Methods of Test for Sa/ety (;lazing Alatedals ~ rsed in BuildinEs. 

5-3.4.2 Sealed insulating glass, where used, shall meet  all 
pe r fo rmance  requiremenLs for Class C in accordance with 
ASTM E 774, Standard SpeciJication Jot Sealed Insulating Glass 
Ut~its. The sealing svstem shall he qualified in accordance  with 
ASTM E 773, Standard 7~st Methods fi)r Seal Dumbilitv of Sealed In- 
sulating Glass Units. Each glass unit  shall be permanent ly  iden- 
tified with the name of the insulating glass manufacturer .  

5-3.5 Certification. All primary windows and sliding glass 
doors to be installed in manufactured  homes  shall be certified 
as complying with , ~ M A  Standard 1701.2, Primam IVindow 
and Sliding Glass Door lbluntag~ Standard fi~r Utilization in Man- 
iqbetured ttousing. This certification shall be based on tests 
conduc ted  at the design wind loads specified in 4-5.3.1. 
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5-3.5.1 All such windows and doors shall show evidence of  
certification by having a quality certification label affixed to 
the product  in accordance with ANSI Z34.1, For Certification - -  
Third-Part~, Certification Program. 

5-3.5.2 In de te rmin ing  certifiability of  the products, an inde- 
penden t  quality assurance agency shall conduct  preproduc-  
tion specimen tests in accordance with ,~&MA 1701.2. Further, 
such agency shall inspect the product  manufacturer ' s  facility 
at least twice per  year. 

5-3.6* Protection of  Primary Window and Sliding Glass Door 
Openings  in High Wind Areas. For homes  designed to be lo- 
cated in Wind Zone II and Wind Zone III, manufacturers  shall 
design exter ior  walls sur rounding  the primary window and 
sliding glass door  openings  to allow for the installation of  shut- 
ters or  o ther  protective covers, such as pb~vood, to cover these 
openings.  The  manufac turer  shall provide to the h o m e o w n e r  
instructions for at least one  me thod  of  protect ing primat T win- 
dow and sliding glass door  openings  if shutters or  o ther  pro- 
tective covers are not  provided.  This me thod  shall be capable 
of  resisting the design wind pressures specified in Section 4-5 
without  taking the home  out  of  con to rmance  with the require- 
ments in Section 5-3. These instructions shall be included in 
the pr inted instructions that accompany each manufactured  
home.  The  instructions also shall indicate whether  receiving 
devices, sleeves, or  anchors,  for f:asteners to be used to secure 
the shutters or  protective covers to the exter ior  walls, have 
been installed or  prmqded by the manut'acturer. 

5-4 Requirements for Egress Windows and Devices for Use in 
Manufactured Homes.  

54.1 Scope and Purpose. The  purpose of  Section 5-4 shall 
be to establish the requi rements  for the design, construction,  
and installation of  windows and approved devices in tended  to 
be nsed as emergency  exits dur ing condit ions encoun te red  in 
a fire or  similar disaster. 

54.2* Performance. Egress windows, including auxiliary 
frame and seals, if an~, shall meet  all requi rements  of  AAMA 
Standard 1701.2, Prima U Window and Sliding (;lass Door ~blun- 
ta U StandaM for Utilization m Man ufactmed Housing, and AAMA 
1704, Iblu ntar~' Sta ndaM Egress l~Tndow ,S~,stems,for (rtilization in 
Man u fact u red )qousin~ 

Exception: The exterior and interior pressure tests for componelds 
and cladding shall be conducted at the design wind loads required l(~" 
4-5.3.1. 

5-4.3 Installation. 

54.3.1 Egress windows or  devices shall be installed in a man- 
ner  that allows for p roper  opera t ion  and prmides  protect ion 
against the elements.  (See Section 4-Z ) 

5-4.3.2 An operat ional  check of  each installed egress window 
or  device shall be made  at the manufac tured  h o m e  factory. All 
egress windows and devices shall be capable of  being o p e n e d  
to the min immn requi red  d imension without b inding or  re- 
quir ing the use of  tools. Any window or device failing this 
check shall be repaired or  replaced. A repaired window shall 
con torm to iLs certification. Any repaired or  replaced window 
or  device shall pass the operat ional  check. 

5-4.4 Opera t ing  Instructions.  Opera t ing  instructions shall 
be affixed to each egress window and device and shall carry 
the legend "Do Not Remove." 

54 .5  Certification of  Egress Windows and Devices. Egress 
windows and devices shall be listed in accordance  with the pro- 
cedures  and requi rements  of  AAMA 1704, Voluntary Standard 
Fgress Window Systems ,for Utilization in Manufactured Housing. 
This certification shall be based on tests conduc t ed  at the de- 
sign wind loads specified in 4-5.3.1. 

54.6* Protection of  Egress Window Openings  in High Wind 
Areas. For homes  designed to be located in Wind Zone  II 
and Wind Zone III, manufacturers  shall design exter ior  walls 
sur rounding  the egress window openings  to allow for the 
installation of  shutters or  o ther  protective covers, such as ply- 
wood, to cover these openings.  The  manufac tu re r  shall pro- 
vide to the h o m e o w n e r  instructions for at least one  m e t h o d  of  
protect ing egress window openings  if shntters or  o the r  protec- 
tive covers are not  provided.  This m e t h o d  shall be capable  of  
resisting the design wind pressures specified in Sect ion 4-5 
without taking the h o m e  out  o f c o n f b r m a n c e  with the require-  
ments in Section 5-4. These  instructions shall be inc luded  in 
the pr inted instructions that accompany each manufac tu red  
home.  The  instructions also shall indicate whe ther  receiving 
devices, sleeves, or  anchors,  for fasteners to be used to secure 
the shutters or  protective covers to the exter ior  walls, have 
been installed or  provided by the manufacturer .  

5-5 Requirements for Swinging Exterior Passage Doors for 
Use in Manufactured Homes.  

5-5.1 Scope. These requi rements  shall apply to all exter ior  
passage door  units. These requ i rements  shall apply only to the 
door  frame, consisting of  jambs,  head, and sill, and the at- 
tached door  or  doors. 

Exception: Sliding doors and doors used for access to utilities and 
compartments shall be exchlded from these requirements. 

5-5.2 Performance Requirements. The  design and con- 
struction of  exter ior  door  units shall mee t  all requi rements  of  
AA,~[~. Standard 1702.2, Swinging Exterior Passage Doo~ Volun- 
ta U Standard for Utilization in Manufactured Housing. 

5-5.3 Materials and Methods, Any material  or  m e t h o d  of  
construct ion shall conform to the pe r fo rmance  requi rements  
as out l ined in 5-5.2. Wood materials or  wood-based materials 
also shall conform to 5-5.3.1 and 5-5.3.2. 

5-5.3.1 Wood. Doors shall confo rm to the Type 1 require- 
ments of  N V ~ A  I,S. 1, 14hod Flush Door~. 

5-5.3.2 Plywood. PIDvood shall be exter ior  type and preser- 
vative treated in accordance  with NWWDA I.S.4, l~}tterRepellent 
Preservative Non-Pressure 7}eatment Jbr Milhl,ork. 

5-5.4 Exterior Doors. All swinging exter ior  doors shall be in- 
stalled in a m a n n e r  that allows p roper  opera t ion  and provides 
protect ion against the elements .  (See Section 4-7.) 

5-5.5 Certification. All swinging exter ior  doors  to be in- 
stalled in manufac tu red  homes  shall be certified as complying 
with AAMA Standard 1702.2, Swinging F, xte~4or Passage Doors }bl- 
untar)' Standard for ( rtilization in Manufactured Housing. 

5-5.5.1 M1 such doors shall show evidence of  certification by 
having a quality certification label affixed to the product  in ac- 
cordance  Mth ANSI Z34.1, For Certification - -  Third-Par(v Certi- 
fication Program. 

5-5.5.2 In de te rmin ing  certifiability of  the products,  an inde- 
penden t  quality, assurance agency shall conduc t  preproduc-  
tion specimen tests in accordance  with .~k.~,,bk 1701.2. Further, 
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such agency shall inspect the product  manufacturer ' s  facility 
at least twice per  year  

5-5.6* Protection of  Exterior Doors in High Wind Areas. 
For homes  designed to be located ira Wind Zone II and Wind 
Zone III, manufacturers  shall design exter ior  walls surround- 
ing the exter ior  door  openings to allow for the installation of  
shutters or  o ther  protective covers, such as pl}~'ood, to cover- 
these openings.  The  manuihc turer  shall provide to the home-  
owner  instructions for at least one  me thod  of  protect ing exte- 
rior door  openings  if shutters or  o ther  protective covers are 
not provided.  This me thod  shall be capable of  resisting the de- 
sign wind pressures specitied in Section 4-5 without  taking the 
home  out  of  conformance  with the requi rements  in Section 
5-5. These instructions shall be included in the printed in- 
structions that accompany each manufactured  home.  The  in- 
structions also shall indicate whether  receiving devices, 
sleeves, or  anchors,  for fasteners to be used to secure the shut- 
ters or  protective covers to the exter ior  walls, have been in- 
stalled or  prmqded by the manufac tn re r  

5-6 Air Chamber Test Method for Certification and 
Qualification of  Formaldehyde Emission Levels. 

5-6.1 Precondit ioning.  Precondi t ion ing  of  plDvood or parti- 
cleboard panels for air chamber  tests shall be initiated as soon 
as practicable but  not  in excess of  30 davs after the pl}~'ood or  
part icleboard is p roduced  or  surface-finished, whichever  is 
later, using randomly selected panels. 

5-6.1.1 If p recondi t ion ing  is to be initiated more  than two 
da D after the plywood or  part icleboard is p roduced  or  su> 
face-finished, whichever  is later, the panels shall be dead- 
stacked or  air-tight wrapped until p recondi t ion ing  is initiated. 

5-6.1.2 Panels selected for testing in the air chamber  shall 
not  he taken from the top or  bot tom of  the stack. 

5-6.2 Testing. Testing shall be conduc ted  in accordance 
with ASTM E 1333, Standard 77ost Method for Determining Formal- 
dehyde LeveL~ from t4bod Products under 1)efined Test Conditions ( &'- 
ing a Large Chamb~ with the following exceptions: 

(a) The  chamber  shall he opera ted  indoors. 

(b) Plywood and part icleboard panels shall be individually 
tested in accordance with the following loading ratios: 

1. PlDvood - -  0.29 ft'e/ft :~ 

2. Part icleboard - -  0.13 ft~/t't '~ 

(c) Tempera ture  to be maintained inside the chamber  
shall be 77°F (25°C) plus or  minus 2°F (I°C). 

(d) The  test concentra t ion  (C) shall be standardized to a 
level (C o) at a t e m p e r a t u r e / t  0 ) of  77°F (25°C) and 50 percent  
relative humidi ty (H.) by the following formula: 

R( I t -  t ,0  
C = G,[l +A(H-Ho)]e  

where: 

C = test formaldehyde concentra t ion 

(,~, = standardized [brmaldehvde concent ra tmn 

e = natural log base 

R = coefficient  of  tempera ture  (9799) 

t = actual test condi t ion tempera ture  (°K) 

t 0 = standardized tempera ture  (°K) 

A = coefficient  of  tmmidity (0.0175) 

H = actual relative humidity (percent) 

H, = standardized relative humidity (percent)  

The  standardized level (C.) shall be the concentra t ion  used 
to de te rmine  compl iance  with 4-8.1. 

(e) The  air chamber  shall be inspected and recalibrated at 
least annually to ensure  its p roper  opera t ion  under  test condi- 
tions. 

Chapter  6 T h e r m a l  Protec t ion  

6-1 Scope. This chapter  shall set forth the requi rements  for 
condensat ion control ,  air inl ihrat ion,  thermal  insulation, and 
certification for heat ing and comfor t  cooling. 

6-2 Definitions. 

6-2.1 The  following definit ions shall be applicable to Chap- 
ter 6 only. 

Pressure Envelope. That primary air barr ier  sur ro tmding  
the living space that serves to limit air leakage. In construct ion 
using ventilated cavities, the pressure envelope is the inter ior  
skin. 

Thermal Envelope Area. The sum of  the surface areas of  
outside walls, ceiling, and floon including all openings.  The  
wall area is measured  by nmltiplying outside wall lengths by 
the inside wall he ight  fi-om floor to ceiling. The  f loor and ceil- 
ing areas are considered as horizontal  surfaces, using exter ior  
width and length. 

6-3 Materials. Materials used [br insulation shall be of  
proven effectiveness and adequate  durability to ensure that re- 
qui red  design condit ions concern ing  thermal  transmission 
are attained. 

6-4 Condensation Control and Installation of  
Vapor Retarders. 

6-4.1 Ceiling Vapor Retarders. 

6-4.1.1 In ~ value Zone 2 and value Zone 3, ceilings shall 
have a vapor re tarder  with a pe rmanence  of  no greater  than 1 
perm (as measured  hy ASTM E 96, Standard Test MethodsJbr l~?,- 
ter l'apor 7)ansmission qfMateriaLs) installed on the li~dng space 
side of  the roof  cmdty. 

64.1.2 For manufac tured  homes designed for" l {~ value Zone 
1, the vapor re tarder  shall be pernfit ted to be omit ted.  

6-4.2 Exterior Walls. 

6-4.2.1 Exterior  walls shall have a vapor  barr ier  no greater  
than 1 perm (dry-cup method)  installed on the living space 
side of  the wall. 

6-4.2.2 Unvent i la ted wall cavities shall have an external  cow 
er ing a n d / o r  sheathing that forms the pressure envelope.  The  
covering a n d / o r  sheathing shall have a combined  pe rmeance  
of  not  less than 5.0 perms. Ira the absence of  test data, com- 
bined pe rmeance  shall be permit ted to be computed  using 
the fornmla: 

1 
f J t , d a l  - -  

where P~ and 14 are the pe rmeance  values of  the exter ior  cov- 
ering and sheathing in perlns. 
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6-4.2.3 Formed exterior siding, applied in sections with 
joints not caulked or sealed, shall not be considered to restrict 
water vapor transmission. 

6-4.2.4 Wall cavities shall be constructed so that ventilation 
is provided to dissipate any condensation occurring in these 
cavities. 

6-4.3 Attic or R o o f  Ventilation. 

6-4.3.1 Attic and roof cavities shall be vented in accordance 
with one of the following: 

(a) A minimum free-ventilation area of not less than 
1/300 of  the attic or roof cavity floor area. At least 50 percent 
of the required free-ventilation area shall be provided by ven- 
tilators located in the upper portion of the space to be venti- 
lated. At least 40 percent shall be provided by eave, soffit, or 
low gable vents. The location and spacing of the vent open- 
ings and ventilators shall provide cross ventilation to the en- 
tire attic or roof cavity space. A clear air passage space having 
a minimum height of 1 in. (25 mm) shall be provided be- 
tween the top of the insulation and the roof sheathing or roof 
covering. Baffles or other means shall be provided where 
needed to ensure the 1 in. (25 mm) height of the clear air 
passage space is maintained. 

(b) A mechanical attic or roof ventilation system shall be per- 
mitted to be installed instead of providing the free-ventilation 
area when the mechanical system provides a minimum air 
change rate of 0.02 cfm (.009 L/see) per sq ft of attic floor 
area. Intake and exhaust vents shall be located so as to pro- 
vide air movement throughout the space. 

6-4.3.2 Single-section manufactured homes constructed with 
metal roofs and having no sheathing or underlayment in- 
stalled shall not be required to be provided with attic or roof 
cavity ventilation, provided that the air leakage paths from the 
living space to the roof cavity created by electrical outlets, elec- 
trical junctions, electrical cable penetrations, plumbing pene- 
trations, flue pipe penetrations, and exhaust vent penetrations 
are sealed. 

6-4.3.3 Parallel membrane roof sections of a closed-cell-type 
construction shall not be required to be ventilated. 

6-4.3.4 The vents provided for ventilating attics and roof cav- 
ities shall be designed to resist entry of rain and insects. 

6-5 Air Infiltration. 

6-5.1 Envelope Air Infiltration. The opaque envelope shall 
be designed and constructed to limit air infiltration to the liv- 
ing area of the home. Any design, material, method, or com- 
bination thereof that accomplishes this goal shall be 
permitted to be used. The goal of the infiltration control cri- 
teria is to reduce heat loss/heat gain due to infiltration as 
much as possible without impinging on health and comfort 
within the limits of  reasonable economics. 

6.5.1.1 Envelope Penetrations.  Plumbing, mechanical, and 
electrical penetrations of the pressure envelope not exempted 
by this requirement, and installations of window and door 
frames, shall be constructed or treated to limit air infiltration. 
Penetrations of the pressure envelope made by electrical 
equipment, other than distribution panel boards and cable 
and conduit penetrations, shall be exempt from this require- 
ment. Cable penetrations through outlet boxes shall be con- 
sidered exempt. 

6-5.1.2 Joints between Major Envelope  Elements .  Joints not 
designed to limit air infiltration between wall-to-wall, wall-to- 
ceiling, and wall-to-floor connections shall be caulked or oth- 
erwise sealed. When walls are constructed to form a pressure 
envelope on the outside of the wall cavity, they shall be 
deemed to meet this requirement. 

6-6 Heat  L o s s / H e a t  Gain. The manufactured home heat 
loss/heat gain shall be determined by methods outlined in 
Sections 6-8 and 6-9. The U 0 (coefficient of  heat transmission) 
value zone for which the manufactured home is acceptable 
and the lowest outdoor temperature to which the installed 
heating equipment will maintain a temperature of  70°F 
(21°C) shall be certified as specified in Section 6-10. The U 0 
value zone shall be determined in accordance with Figure 6-6. 

=.~ . ~ , = ~ ~  Zones 1 2 3 

Figure 6-6 U 0 value Zone map. 

6-6.1 Coeff icient  o f  Heat  Transmission.  

6-6.1.1 The overall coefficient of heat transmission (Uo) of 
the manufactured home for the respective zones and an in- 
door design temperature of 70°F (21°C), including internal 
and external ducts, and excluding infiltration, ventilation, and 
condensation control, shall not exceed the Btu/(hr)  (sq ft) 
(°F) of the manufactured home envelope area as tabulated in 
Table 6-6.1. 

Table 6-6.1 Coefficient of Heat Transmission (/.70) 

U 0 Value Zone Maxhnum Coefficient of Heat Transmission 

1 0.116 Btu/hr- ft 2 • "F / 0.659 w/(m 2 • K) 
2 0.096 Btu/hr • ft 2 • °F / 0.545 w/(m s • K) 
3 0.079 Btu/hr • ft 2 • °F / 0.449 w/(m s • K )  

6-6.1.2 To ensure uniform heat transmission in manufac- 
tured homes, cavities in exterior walls, floors, and ceilings 
shall be provided with thermal insulation. 

6-6.1.3 Manufactured homes designed for U 0 value Zone 3 
shall be factory-equipped with storm windows or insulating 
glass. 
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6-7 Comfort Heat Gain. Information necessary to calculate 
the home cooling load shall be provided as specified in this 
chapter. 

6-7.1 Transmission Heat Gains. Homes complying with Sec- 
tion 6-7 shall meet the minimum heat loss transmission coeffi- 
cients specified in 6-6.1. 

6-8 Heat Loss, Heat Gain, and Cooling Load Calculations. 

6-8.1 Information, values, and data necessary for heat loss and 
heat gain determinations shall be taken from the 1989 ASHRAE 
Handbook of Fundamentals, Chapters 20 through 27. The follow- 
ing portions of those chapters shall not be applicable: 

21.1 Steel Frame Construction 

21.2 Masonry Construction 

21.3 Floor Systems 

21.14 Pipes 

21.16 Tanks, Vessels, and Equipment 

21.17 Refrigerated Rooms and Buildings 

22.15 Mechanical and Industrial Systems 

23.13 Commercial Building Envelope Leakage 

25.4 Calculation of Heat Loss from Crawl Spaces 

6-8.2 The calculation of the manufactured home's transmis- 
sion heat loss coefficient (Uo) shall be in accordance with the 
fundamental principals of the 1989 ASHRAE Handbook of Fun- 
damentals and, at a minimum, shall address all the heat loss or 
heat gain considerations in a manner  consistent with the calcu- 
lation procedures provided in the document "Overall U-values 
and Heating/Cooling Loads - -  Manufactured Homes" - -  
February 1992, PNL 8006, HUD User No. 0005945. 

6-8.3 Areas where the insulation does not fully cover a sur- 
face or is compressed shall be accounted for in the Ucalcula- 
tion (see Section 6-6). The effect of framing on the Uvalue shall 
be included in the U 0 calculation. Other low-R-value heat-flow 
paths ("thermal shorts") shall be explicitly accounted for in 
the calculation of the transmission heat loss coefficient if, in 
the aggregate, all types of low-R-value paths amount to more 
than 1 percent of the total exterior surface area. Areas shall be 
considered low-R-value heat-flow paths if the following apply: 

(a) They separate conditioned and unconditioned space. 

(b) They are not insulated to a level that is at least one-half 
the nominal insulation level of the surrounding building 
component. 

6-8.4 High-Efficiency Heating and Cooling Equipment 
Credit. The calculated transmission heat loss coefficient 
(U 0) used for meeting the requirement in 6-6.1 shall be per- 
mitted to be adjusted for heating and cooling equipment 
above that required by the National Appliance Energy Conser- 
vation Act of 1987 (NAECA) by applying the following for- 
mula: 

U 0 adjusted = U 0 standard x [ 1 + (0.60) (heating efficiency in- 
crease factor) + (cooling multiplier) (cooling efficiency in- 
crease factor) ] 

where: 
U 0 standard = maximum U 0 for U 0 Zone required by 6-6.1 
U 0 adjusted = maximum U 0 standard adjusted for high-effi- 

ciency HVAC equipment 

Heating efficiency increase factor = increase factor in heat- 
ing equipment efficiency measured by the Annual Fuel Utili- 
zation Efficiency (AFUE) or by the Heating Seasonal 
Performance Factor (HSPF) for heat pumps, above that re- 
quired by NAECA (indicated as "NAECA" in formula). The 
formula is heating efficiency increase factor = AFUE (HSPF) 
home -AFUE (or HSPF) NAECA+AFUE (HSPF) NAECA. 

Cooling efficiency increase factor = increase factor in the 
cooling equipment efficiency measured by the Seasonal En- 
ergy Efficiency Ratio (SEER) above that required by NAECA. 

The formula is: cooling equipment = SEER home - SEER 
NAECA + SEER NAECA. 

The cooling multiplier for the U 0 Zone is taken from Table 
6-8.4. 

Table 6-8.4 Cooling Multiplier 

U 0 Zone Cooling Multiplier (Cm) 

1 0.60 (Florida only) 
1 0.20 (All other locations) 
2 0.07 
3 0.03 

6-8.5 Uvalues for any glazing (e.g., windows, skylights, and 
the glazed portions of any door) shall be based on tests using 
AAMA 1503.1, Voluntary Test Method for Thermal Transmittance 
and Condensation Resistance of Windows, Doors, and Glazed Wall 
Sections. In the absence of tests, manufacturers shall use the 
residential window Uvalues contained in Table 13 in Chapter 
27 of the 1989 ASHRAE Handbook of Fundamentals. In the event 
that the classification of the window type is indeterminate, the 
manufacturer shall use the classification that gives the higher 
Uvalue. For the purpose of calculating U 0 values, storm win- 
dows shall be treated as an additional pane. 

68.6 Annual Energy Use-Based Compliance. As an alterna- 
tive, homes shall be permitted to demonstrate compliance 
with the annual energy used implicit in the coefficient of heat 
transmission (U0) requirement. The annual energy use deter- 
mination must be based on generally accepted engineering 
practices. The home seeking compliance approval shall dem- 
onstrate a projected annual energy use, including both heat- 
ing and cooling, less than or equal to a similar "base case" 
home that meets the standard. The calculations of the energy 
use for both homes must be based on the same assumptions, 
including assuming the same dimensions for all boundaries 
between conditioned and unconditioned spaces, site charac- 
teristics, usage patterns, and climate. 

6-9 Criteria in Absence of  Specific Data. In the absence of 
specific data for heat loss/heat gain calculations, the criteria 
in 6-9.1 through 6-9.3 shall be used. 

6-9.1 Infiltration Heat Loss. In the absence of measured in- 
filtration heat loss data, the following formula shall be used to 
calculate heat loss due to infiltration and intermittently oper- 
ated fans exhausting to the outdoors. The perimeter calcula- 
tion shall be based on the dimensions of the pressure 
envelope. 

Infiltration Heat Loss = 0.7 (T) (ft of perimeter), BTU/hr  

where T = 70 minus the heating system capacity certification 
temperature stipulated in the Heating Certificate, in "F. 
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6-9.2 Framing Areas. For walls, calculations shall be based 
on 15 percent of wall area less windows and doors. For floors 
and ceilings, calculations shall be based on 10 percent of the 
area. 

6-9.3 Insulation Compression. Insulation compressed to 
less than nominal thickness shall have its nominal R-values re- 
duced for that area which is compressed in accordance with 
Figure 6-9.3. 

When insulation is installed over the framing members, the 
thermal performance of the insulation shall be reduced due to 
compression at the framing members. The resistance value of 
the insulation between the framing members shall be reduced 
by 12.5 percent for framing members 16 in. (406 mm) on cen- 
ter, 8.5 percent for framing members 24 in. (610 ram) on 
centel, and 4 percent for framing members 48 in. (1220 ram) 
on centel2 

Reduction of insulation R-values when insulation is compressed 

(percent of insulation compression) 
80% 

60% \ r',x " \ \ . " x  

\ \ \ x \  

20% \ k " \  \ 
\ \ i  ' " 

o \ \ 
R-4 R-7 R-I 1 R-14 

Thermal resistance (R) 

Figure 6-9.3 Thermal resistance graph. 

\ 
\ 
R-19 

6-9.4 Air Supply Ducts within Floor Cavity. Air supply ducts 
located within a floor cavity shall be assumed to be heating or 
cooling the floor cavity to living space temperatures unless the 
duct is structurally isolated bv the framing system or thermalh' 
insulated from the rest of the floor cavity with a thermal insu- 
lation at least equal to R-4. 

6-9.5 Air Supply Ducts within Ceiling Cavity. Where supply 
ducts are located in ceiling cavities, the influence of the duct 
on cavity temperatures shall be considered in calculating en- 
velope heat loss or heat gain. 

6-9.6 The supply duct heat loss, and /o r  heat gain where ap- 
plicable (see Section 6-11), shall be calculated using the actual 
duct surface area and the actual thickness of insulation be- 
tween the duct and outside of the manufactured home. If 
there is an air space of at least ~., in. (13 mm) between the duct 
and the insulation, heat loss/heat gain need not he calculated 
if' the cavity where the duct is located is assumed to be at living 
space temperature. The average temperature inside the sup- 
ply duct, including ducts installed outside the manufactured 
home, shall be assumed to be 130°F (54°C) for pro'poses of cal- 
culation of heat loss and 60°F (16°C) for calculation of heat 
gain. 

6-9.7 Return Air Cavities. Cavities used as return air ple- 
nums shall be considered to be at living space temperature. 

6-10 Heat Loss Certificate. 

6-10.1 Heating Certificate. The manufactured home manu- 
facturer shall permanently affix the certificate shown in Fig- 
ure 6-10.1 to an interior surface of the home that is readily 
visible to the homeowner. 

Heating Certificate 

Home Manufacturer 
Plant Location 
Model Home 

(Include UoValue Zone Map) 

This manufactured home has been thermally insulated to conform with 
the requirements of N FPA 501, 1997, for all locations within U o Value Zone 

Heating Equipment Manufacturer 
Heating Equipment Model 

The above heating equipment has the capacity to maintain an average 
70°F temperature in this home at outdoor temperatures of _ _  °F/°C 
(see 6-10.3). To maximize furnace operating economy and to conserve 
energy, it is recommended that this home be installed where the outdoor 
winter design temperature (97~/~ percent) is not higher than °F/°C 
(see 6-10.4). 

Figure 6-10.1 Heating certificate. 

6-10.2 Heating Zone Certification. The heating certificate 
shall indicate the design zone at which the manufactured 
home heat loss complies with 6-6.1.1. 

6-10.3 Outdoor Certification Temperature. The heating cer- 
tificate shall indicate the lowest outdoor temperature at which 
the installed heating equipment will maintain a 70°F (21°C) 
temperature inside the home without storm sash or insulating 
glass for Zone 1 and Zone 2, with storm sash or insulating glass 
for Zone 3, and compMng with Sections 6-8 and 6-9. 

6-10.4 Operating Economy Certification Temperature. The 
temperature to be specified on the heating certificate for oper- 
ating economy and ener~ '  conservation shall be 20°F (-7°C) 
or 30 percent of the design temperature difference, whichever 
is greater, added to the temperature specified as the heating 
system capacity certification temperature without storm win- 
dows or insulating glass in Zone 1 and Zone 2 and with storm 
windows or insulating glass in Zone 3. Design temperature dif- 
ference is 70°F (21°C) minus the heating system capacity cer- 
tification temperature. 

6-11 Comfort Cooling Certificate and Information. 

6-11.1 The manufactured home mamffacmrer shall perma- 
nently affix the comfort cooling certificate shown in Figure 
6-11.1 to an interior surface of the home that is readily visible 
to the home owner. This certificate shall be permitted to be 
combined with the heating certificate required in Section 6-10. 

The manufacturer shall be permitted to comply with this re- 
quirement using one of the following three alternatives. 

6-11.1.1 Alternative 1. I fa  central air conditioning system is 
provided by the home manufacturer, the heat gain calculation 
necessary to properly size the air conditioning equipment 
shall be in accordance with procedures outlined in Chapter 22 
of the 1989 ASHRAE Handbook of FundamentaLs, with an as- 
sumed location and orientation. (SeeFigure 6-11.1.1.) 
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Comfort Cooling Certificate 

Air Conditioner Manufacturer 
Air Conditioner Model 

Certified capacity _ _  BTU/hr in accordance with the appropriate Air 
Conditioning and Refrigeration Institute Standards. 

The central air condit ioning system provided with this home has 
been sized assuming an orientation of the front (hitch) end of the 
home facing _, and is designed on the basis of a 75°F (24°C) 
indoor temperature and an outdoor temperature of °F/°C 
dry bulb and _ _  °F/°C wet bulb. 

Figure 6-11.1 Comfort cooling certificate. 

Comfort Cooling Certificate 

Manufactured Home Manufacturer 
Plant Location 
Manufactured Home Model 
Air Conditioner Manufacturer 

Certif ied capacity . . . . .  BTU/hr in accordance with the appropriate 
Air Conditioning and Refrigeration Institute Standards. 

The central air conditioning system provided with this home has been 
sized assuming an orientation of the front (hitch end) of the home 
facing . On this basis, the system is designed to maintain an 
indoor  tempera ture  of 75°F (24°C) when ou tdoor  tempera tures  
are _ _  °F/°C dry bulb and _ _  °F/°C wet bulb. 

The temperature to which this home can be cooled will change depend- 
ing upon the amount of exposure of the windows of this home to the 
sun's radiant heat. Therefore, the home's heat gains will vary dependent 
upon its orientation to the sun and any permanent shading provided. 
Information concerning the calculat ion of cooling loads at various 
l oca t i ons ,  w indow e x p o s u r e s ,  and s h a d i n g s  are p rov ided  in 
Chapter 22 of the 1989 ASHRAE Handbook of Fundamentals. 

Figure 6-11.1.1 Example comfort cooling certificate for Alternative 1. 

6-11.1.2 Alternative 2. For each h o m e  suitable for a central  
air cool ing  system, the manufac turer  shall provide the follow- 
ing statement:  "The air distribution system of  this h o m e  is suit- 
able for the installation of  a central air condi t ion ing  system." 
(,See Figure 6-11.1.2.) 

6-11.1.3 Alternative 3. If the mantdhctured home  is not  
equ ipped  with an air supply duct system, or  if the manufacturer  
elects not  to designate the h o m e  as being snitable for the instal- 
lation of  a central air condi t ioning system, the manufacturer  
shall provide the following statement: "The air distribution sys- 
tem of this h o m e  has not  been designed in anticipation of  its 
use with a central air condi t ioning system." (See Figure 6-11.1.3.) 

6-11.2 Maximum Central Manufactured H o m e  Air Condition- 
ing Capacity. For each h o m e  designated as suitable for central 
air condit ioning,  the manufacturer  shall provide the maximum 
central  manufac tured  h o m e  air condi t ion ing  capacity certi- 
fied in accordance with ARI 210/240, Unitar~ Ai~:Conditioning 
and Air-Source Heat Pump Equipment, and in accordance with 
8-15.1.3 of  this standard. If the capacity in ibrmat ion  provided 
is based on entrances to the air supply duct  at o ther  than the 
furnace p lenum,  the manufac turer  shall indicate the correct  
supply air en t rance  and return air exit  locations. 

Comfort Cooling Certificate 

Manufactured Home Manufacturer 
Plant Location 
Manufactured Home Model 

The air distribution system of this home is suitable for the installation 
of a central air conditioning system. 

The supply air distr ibut ion system instal led in this home is sized 
for a manufactured home central  air cond i t ion ing system of up 
to Btu/hr rated capacity, which are certified in accordance 
with the appropriate Air Conditioning and Refrigeration Institute Stand- 
ards. When the air circulators of such air conditioners are rated at 3.0 in. 
water column stat ic pressure (75 Pa) or g reater  for the cool ing 
air del ivered to the manufactured home supply air duct system. 

Information necessary to calculate cooling loads at various locations 
and orientations is included in the special comfort cooling information 
provided with this manufactured home. 

Figure 6-11.1.2 Example comfort cooling certificate for Alternative 2. 

Comfort Cooling Certificate 

Manufactured Home Manufacturer 

Plant Location 
Manufactured Home Model 

The air distribution system of this home has not been designed in 
an t ic ipa t ion  of its use with a cent ra l  a i r  cond i t i on ing  system.  

Figure 6-11.1.3 Example comfort cooling certificate for Alternative 3. 

6-11.3" C o m f o r t  Cool ing Informat ion .  For each manufac- 
tured h o m e  designated e i ther  "suitable for" or  "provided 
with" a central  air condi t ion ing  system, the manufac tu re r  shall 
provide comfor t  cool ing infbrmation specific to the manufac- 
tured h o m e  necessary to comple te  the cool ing load calcula- 
tions. The  comfor t  cool ing informat ion shall include a 
s ta tement  to read as follows: 

Informat ion Provided By The  Manufacture 
Necessary to Calculate Sensible Heat  Gain 

Walls (without windows and doors) U 

Ceilings and roofs of  light color  U 

Ceilings and roofs of  dark color  U 

Floors U 

Air ducts in floor U 

Air ducts in ceil ing U 

Air ducts installed outside the h o m e  U 

C h a p t e r  7 P l u m b i n g  S y s t e m s  

7-1 Scope. This chapter  shall cover the p lumbing  materials, 
fixtures, and e q u i p m e n t  installed within or  on manufac tured  
homes. It is the in tent  of  this chapter  to ensure  the use of  wa- 
ter supply, drain, waste, and vent  systems that permi t  satisfac- 
tory f imct ioning and provide for heal th  and safety, unde r  all 
condi t ions  of  normal  use. 
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7-2 Defini t ions .  T h e  fol lowing def in i t ions  shall apply to 
C h a p t e r  7 onlv. 

Accessible.  Ahle  to approach ,  access a fixture, connec-  
t ion, appl iance ,  or  e q u i p m e n t .  Access shall be pe rmi t t ed  to re- 
qui re  removal  of  an  access panel  or  the  o p e n i n g  of  a door. 

Air Gap  (Water Dis t r ibu t ion  System). T he  u n o b s t r u c t e d  
vertical d is tance  t h r o u g h  the  free a t m o s p h e r e  be tween  the  
lowest o p e n i n g  f rom any pipe  or  faucet  supplying water  to a 
tank, p l u m b i n g  fixture, water-supplied appl iance ,  or  o t h e r  de- 
vice, a n d  the  f lood level r im of  the  receptor.  

Ant i -Siphon Trap  Vent Device. A device tha t  automat ical ly  
opens  to admi t  air to a f ixture dra in  above the  c o n n e c t i o n  of  
the  t rap a rm so as to p reven t  s i phonage  and  closes tightly 
when  the  pressure  within the  d ra inage  system is equal  to or  
g rea te r  than  a tmosphe r i c  pressure  so as to p reven t  the  escape 
of  gases f rom the  d ra inage  system in to  the  m a n u l a c t u r e d  
h o n l e .  

Bacldlow. The  flow of  water  or  o t h e r  liqtfids, mixtures,  or  
subs tances  into the  d i s t r ibu t ing  pipes of  a po tab le  supply of  
water  f rom an}' source(s)  o t h e r  t han  its i n t e n d e d  som-ce(s). 

Bacldlow Connec t ion .  Any a r r a n g e m e n t  whereby  back- 
flow can occur. 

Bacldlow Preventer .  A device or  means  to p reven t  back- 
flow. 

Branch .  Any par t  of  the  p ip ing  sDtem o t h e r  than  a rism: 
main ,  or  stack. 

C o m m o n  Vent. A vent  c o n n e c t i n g  at the  j u n c t i o n  of  fix- 
ture  dra ins  and  serving as a vent  tb r  more  than  one  fixture. 

Con t inuous  Vent. A vertical vent  tha t  is a c o n t i n u a t i o n  of  
the  d ra in  to which it connects .  

Con t inuous  Waste. A dra in  f rom two or  more  fixtures con- 
nec t ed  to a single trap. 

Critical Level. A po in t  es tabl i shed  bv the  tes t ing labora-  
tot)" (usnally s t amped  on  the  device by the  manut :ac turer)  tha t  
d e t e r m i n e s  the  m i n i m u m  elevat ion above the  f lood level r im 
of  the  f ixture or  r ecep to r  served where  the  device can be  in- 
stalled. ~ q l e n  a backflow p reven t ion  device does  not  hea r  a 
critical level marking ,  the  b o t t o m  of  the  vacuum breaker ,  com- 
b ina t ion  valve, or  any such app roved  or  listed device shall con- 
st i tute the  critical level. 

Cross Connec t ion .  ,Mly physical c o n n e c t i o n  or  a r range-  
m e n t  b e t w e e n  l w o  o t h e r w i s e  s e p a r a t e  s y s t e m s  o r  s o u r c e s ,  o n e  

of  which conta ins  po tab le  water  and  the  o t h e r  e i t he r  water, 
s team, gas, or  chemica l  of  u n k n o w n  or  ques t ionab le  sataety, 
whereby, the re  can be  a flow from o n e  system or  source  to the  
other ,  the  d i rec t ion  of  flow d e p e n d i n g  on  the  pressure  diffm= 
ential  be tween  the  two systems. 

Deve loped  Length .  T h a t  l eng th  of  p ipe  m e a s u r e d  a long  
the  c e n t e r  l ine of  the  p ipe  and  fittings. 

Diameter.  Unless  o therwise  specifically stated, the nomi-  
nal ( inside) d i a m e t e r  des igna ted  commerciall~:  

Drain.  A pipe  tha t  carr ies  waste, water, or  water -borne  
waste in a d ra inage  system. 

Dra in  Connector .  T h e  removab le  extens ion,  consis t ing of  
all pipes, fittings, a n d  appu r t enances ,  Dom the dra in  out le t  to 
the  d ra in  in le t  serving the  m a n u f a c t u r e d  home .  

Dra in  Out le t .  T h e  lowest e n d  of  the  ma in  or  secondalw 
dra in  to which a sewer c o n n e c t i o n  is made.  

Dra inage  System. .M1 piping,  within or  a t t a ched  to the  
s t ructure ,  tha t  conveys sewage or  o t h e r  l iquid waste to the  
d ra in  outlet ,  no t  i nc lud ing  the  dra in  connec tor .  

F ix ture  Drain.  T h e  d ra in  f rom the  t rap  of  a f ixture  to the  
j u n c t i o n  of  tha t  dra in  with any o t h e r  d ra in  pipe.  

Fixture Supply. T h e  water  supply p ipe  c o n n e c t i n g  a fix- 
ture  to a b r a n c h  water  supply p ipe  or  direct ly to a ma in  water  
supply pipe. 

H o o d  Level.  T h e  edge of  the  r ecep to r  or  f ix ture  over  
which water  overflows. 

H o o d e d .  T h e  cond i t ion  tha t  results w h e n  the  l iquid in a 
fixture, conta iner ,  or  r ecep to r  rises to the  f lood level. 

H u s h  Tank.  T h a t  por t ion  of  a water  closet  tha t  is de s igned  
to con ta in  sutf ic ient  water  to adequa te ly  f lush the  fixture.  

H u s h  Valve. A device located at the  b o t t o m  of  a flush tank  
fi/r f lush ing  a water  closet. 

H u s h o m e t e r  Tank.  A device i n t eg ra t ed  within an  air  accu- 
m u l a t o r  vessel tha t  is des igned  to d i scharge  a p r e d e t e r m i n e d  
quant i ty  of  water  to fixtures for  f lush ing  purposes .  

H u s h o m e t e r  Valve. A device tha t  d ischarges  a p rede te r -  
m i n e d  quant i ty  of  water  to a f ix ture  for  f lush ing  pu rposes  a n d  
is closed by d i rec t  water  pressure.  

Grade .  T h e  fhll (slope) of  a p ipe  in r e fe rence  to a hori-  
zontal  p lane ,  expressed  in inches  pe r  foot  l eng th  ( ram p e r  
meters ) .  

Hor i zon ta l  Branch .  ,~ny p ipe  e x t e n d i n g  laterally tha t  re- 
ceives the  d ischarge  f rom one  or  more  f ixture  d ra ins  a n d  con-  
nects to the  ma in  drain.  

Hor i zon ta l  Pipe.  Any p ipe  or  f i t t ing tha t  makes  an  angle  
of  no t  m o r e  t han  45 degrees  with the  hor izonta l .  

Ind iv idua l  Vent. A p ipe  insta l led to ven t  a f ix ture  dra in .  

In le t  Coupl ing.  T h e  t e rmina l  e n d  of  the  water  system to 
which the  water  serxfice c o n n e c t i o n  is a t t ached .  It can be a 
swivel f i t t ing or  t h r e a d e d  pipe  end.  

Main.  The  pr inc ipa l  ar tm T of  the  system to which 
b r a n c h e s  can  be connec t ed .  

Main  Drain.  The  lowest p ipe  of  a d r a i n a g e  system tha t  re- 
ceives sewage f rom all the  f ixtures  within a man t f f ac tu red  
h o m e  a n d  conduc t s  these  wastes to the  d ra in  outlet .  

Main  Vent. The  pr inc ipa l  ar tery o f  the  ven t ing  system to 
which vent  b r a n c h e s  can be  c o n n e c t e d .  

Offse t .  A c o m b i n a t i o n  of  p ipe  a n d / o r  fi t t ings tha t  br ings  
o n e  sect ion of  the  p ipe  ou t  of  l ine  bu t  in to  a l ine  paral lel  with 
the  o t h e r  sect ion,  

Pi tch.  See def in i t ion  of  "Grade."  

P l u m b i n g  Appl iance.  .~MLV o n e  of  a special class of  p lumb-  
ing fixtures tha t  is i n t e n d e d  to p e r f o r m  a special p l u m b i n g  
f imct ion.  Its ope ra t ion  a n d / o r  con t ro l  can be  d e p e n d e n t  
u p o n  o n e  or  more  ene rg ized  c o m p o n e n t s ,  such as motors ,  
control ,  h ea t i ng  e lements ,  or  pressure-  or  t empe ra tu r e - s ens ing  
e lements .  Such f ixture can  opera te  automat ica l ly  t h r o u g h  o n e  
or  more  of  the  fol lowing actions:  a t ime cycle, a t e m p e r a t u r e  
range,  a pressure  range,  a m e a s u r e d  vohune ,  or  weight.  Alter- 
natively, the  f ixture can be  manua l ly  ad jus ted  or  con t ro l l ed  by 
the  user  or  opera to l :  

P l u m b i n g  A p p u r t e n a n c e .  A m a n u f a c t u r e d  device, a pre- 
fabr ica ted  assembly, or  an  on- the- job  assembly o f  c o m p o n e n t  
parts  tha t  is an  ad junc t  to the  basic p ip ing  system, p l u m b i n g  
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system, and p lumbing  fixtures. An appur tenance  demands  no 
additional water supply, nor  does it add an)' discharge load to 
a fixture or  to the (h'ainage system. 

Plumbing Fixtures. Receptors,  devices, or  appliances that 
are supplied with water or  receive liquid or  l iquid-borne wastes 
for discharge into lhe drainage system. 

Plumbing System. The  water supply and distribution 
pipes; p lumbing  fixtures, lancets, and traps; soil, waste, and 
vent pipes; and water-treating or  water-using equipment .  

Primary Vent. See defini t ion o f "Ma in  \kmt.'" 

Rel ief  Vent. An auxiliary vent that permits additional cir- 
culation of  air in or  t)etween drainage and vent systems. 

Secondary Vent. Any vent o ther  than tire main vent or  
those vents serving each water closet. 

Sewage. Any liquid waste conta in ing animal or  vegetable 
mat ter  in suspension or  a solution permit ted  to inclnde liq- 
uids conta in ing chemicals in solution. 

Siphonage. The  loss of  water seal f rom tixture traps result- 
ing f iom l)artial v a ( u u n / i n  the drainage system carl be e i ther  
of  the following two types, or  a combina t ion  of  the two: 

(a) Se l f s iphonage  resuhing from vacuum in a tixture 
drain genera ted  solely by the discharge of  the fixture served 
bv lhat drain 

(b) Induced  s iphonage resulting from vacuum in the 
drainage system genera ted  bv the discharge of  one  or  more  
fixtures o ther  than tile one  under  observation 

Trap. A fitting or  device designed and constructed to pro- 
vide a liquid seal that will prevent  the back-passage of  air with- 
out  materially affecting the flow of  liquid waste through it. 

Trap Arm. The port ion of  a fixture drain between a trap 
and its vent. 

Trap Seal. The  vertical depth of  liquid that a trap will retain. 

Vacuum Breaker. See defini t ion of"Backt low Preventer." 

Vent Cap. The  device or  fitting that protects the vent pipe 
from foreign substances with an open ing  to tile a tmosphere  
equal  to tile area of  the vent it serves. 

Vent System. That  part of  a piping installation that pro- 
vides circulation of  air within a drainage system. 

Vertical Pipe. Any pipe or  fitting that makes art angle of  
not  more  than 45 degrees with the vertical. 

Water Closet Drain. That  part of  the drainage piping that 
receives the discharge fi'om each individual water closet. 

Water Connection. The  fitting or  point  of  c(mnect ion for 
the manuLtctured h o m e  water distribution system designed 
for connect ion  to a water supply. 

Water Connector. The  removable  extension connec t ing  
the manut~tctmed home  water distribution system to the water 
supply. 

Water Distribution System. Potable water piping within, 
or  permanent ly  at tached to, the manufactured  home.  

Wet Vent. a vent that also serves as a drain for one  or  more  
fixtures. 

Wet-Vented Drainage System. The  specially designed sys- 
ten) of  drain piping that also vents one  or  more  p lumbing  fix- 
tures by means of  a c o m m o n  waste and vent  pipe. 

Whirlpool Bathtub. A phmtbing  appliance consisting of  a 
batbtub fixture that is equipped  and fitted with a circulation 

piping system, pump,  and o ther  appmlenances  and is so de- 
signed to accept, circulate, and discharge bathtub water upon 
each use. 

7-3 General Requirements. 

7-3.1 Minimum Requirements. Anv plumbing  system in- 
stalled in a manufac tured  h o m e  shall con lo rm with the mini- 
mmn provisions of  this chapter. 

7-3.1.1 General .  The  p lumhing  system shall he of dnrable 
material,  fi'ee l]'om (lefective workmanship,  and so designed 
and constructed as to give satisfactory service fin" a reasonable 
life expectancy. 

7-3.1.2 Conservat ion.  Water closets shall not use more  than 
1.6 gal ((5 L) of  water  

7-3.1.3 Connection to Drainage System. All plumbing,  fix- 
tures, drains, appurtenances ,  and appliances designed or  used 
to receive or  discharge liquid waste or  sewage shall be con- 
nected to the manu | ac tu red  home  drainage system in a man- 
ner  provided by this standard, 

7-3.1.4 Workmanship.  All design, construction,  and work- 
manship shall be in c(mfi)rmance with accepted eng ineer ing  
practices and shall be of  such character  as to secure the results 
sought to be obta ined by this standard. 

7-3.1.5 Components .  Plumbing materials, devices, fixtures, 
fittings, eqn ipment ,  appliances, appurtenances ,  and accesso- 
ries in tended  for use in, or  for being at tached to, a manufac- 
tured h o m e  shall conform to one  of  the applicable standards 
referenced in Table 7-4.1. ~ q w r e  an applicable standard is not  
referenced,  or  an ahernat ive recognized standard is utilized, 
the p lumbing  c o m p o n e n t  shall he listed by a nationally recog- 
nized testing laboratory, inspection agency, or  o ther  qualif ied 
organization ;is suitable toe the in tended use. 

7-3.1.6 Prohibi ted Fittings and Practices. 

7-3.1.6.1 Drainage or  vent piping shall not  be dril led and 
tapl)ed for the purpose of  making c(mnections.  

7-3.1.6.2 \~mt pipes shall not  be used as waste or  drain pipes. 

Exception: As speci/ically provided elsewhere ill this standaM. 

7-3.1.6.3 Fittings, connect ions ,  devices, or  methods  of  instal- 
lation that obstruct or  retard the tlow of  sewage or  the tlow of  
air in the drainage or  vent ing systems in an amoun t  greater  
than the normal  fiicti(mal resistance to [low shall not  be used 
unless their  use is acceptable in this standard, or  their  use is ac- 
cepted  as having a desirable and acceptable t imction of  ulti- 
mate benefi t  to the l)roper and cont inued  funct ioning  of  the 
p lumbing  system. 

7-3.1.6.4 Cracks, holes, or  o ther  imperfect ions  in materials 
shall not  be conceale(l  by welding, brazing, or  soldering, or  by 
paint, wax, tar, or  o ther  leak-sealing or  repair ing agents. 

7-3.1.6.5 Piping, fixtures, or  equ ipmen t  shall be located so as 
not  to interfere  with the normal  use or  with the normal  oper- 
ation and use of  windows, doors, or  o ther  requi red  facilities. 

7-3.1.6.6 Galvanized pipe shall not  be bent  or  welded. 

7-3.1.7 Alignment of Fittings. All valves, pipes, and fittings 
shall be installed in correct  relationship to the direct ion of  
tlow. 
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7-3.2 Protective Requirements. 

7-3.2.1 Cutting Structural Members. Structural nmmbers 
shall not be mmecessarily or carelessly weakened by cutting or 
notching. 

7-3.2.2 Exposed Piping. All piping, pipe threads, hangers, 
and supports exposed to the weather, water, mud, and road 
hazard, and subject to damage therefrom, shall be painted, 
coated, wrapped, or otherwise protected from deterion~tion. 

7-3.2.3 Road Damage. Pipes, supports, drains, outlets, or 
drain hoses shall not extend or protrude in a manner  where 
they could be unduly subjected to damage during transit. 

7-3.2A Freezing. All piping and fixtures subject to fieezing 
temperatures shall be insulated or protected to prevent freez- 
ing under  normal occupancy. The manufacturer shall provide 
the following: 

(a) Written installation instructions for the method(s) re- 
quired for compliance to this section 

(b) A statement in the installation instructions stating that 
if heat tape is used, it shall be listed for use with manufactured 
homes 

(c) A receptacle outlet lot the use of a heat tape located on 
the underside of the manufactured home, within 2 ft (610 mm) 
of the water supply inlet. The receptacle outlet provided shall 
not be placed on a branch circuit that is protected by a ground- 
f:auh circuit-intenupter 

7-3.2.5 Drainage. All piping shall be designed to allow 
drainage. 

Exception: Fixture trap. 

7-3.2.6 Rodent Resistance. All exterior openings around 
piping and equipment shall be sealed to resist the entrance of 
rodents. 

7-3.2.7 Heat Exposure. Piping and electrical wiring shall 
not pass through the same holes in walls, floors, or root)< Plas- 
tic piping shall not be exposed to heat in excess of manufac- 
tttrer's recommendation, or to radiation from heat-producing 
appliances. 

7-4 Materials. 

7-4.1 Minimum Standards. Materials, devices, fixtures, fit- 
tings, equipment, appliances, appurtenances, and accessories 
shall conform to one of the standards in Table 7-4. l and shall 
be free from defects. Where an appropriate standard is not in- 
dicated in Table 7-4.1 or a standard not indicated in the table 
is preferred, the item shall be pernfitted to be used if it is 
listed. A listing also shall be ,equired when so specified in 
other sections of this chapter: 

7-4.2 Where more than one standard is referenced tor a par- 
ticular material or component,  compliance with only one of 
those standards shall be required. 

Exception No. 1: llT~en one of the reference standards requires eval- 
uation of chemical, toxicih', or odor properties that are not included in 
the other standaM, then conJbrmance to the applicable requirements of 
each standard shall be required. 

Exception N)J. 2: IIJTen a plastic mate*4al or component is not cov- 
ered by the stanchnrls in 7?tble 7-4.1, it shall be certified as nontoxic in 
accordance with NSF 14, Plastic Piping Component,s and Related 
Mate*fals. 

7-5 Joints and Connections. 

7-5.1 Tightness. .Joints  and connections in the plumbing sys- 
tem shall be gastight and watertight for the pressures required 
under  testing procedures. 

7-5.2 Assembling of Pipe. All joints and connections shall 
be correctly assembled for tightness. Pipe threads shall be fully 
engaged with the threads of the fitting. Plastic pipe and cop- 
per tubing shall be inserted to the full depth of the solder cup 
or welding sockets of each fitting. Pipe threads and slip.joint.s 
shall not be wrapped with string, paper, putty, or similar fillers. 

7-5.3 Threaded Joints. Threads tot screw pipe and fittings 
shall confbrm to the approved or listed standard. Pipe ends 
shall be reamed out to size of bore. All burrs, chips, cutting oil, 
and foreign matter shall be removed. Pipe joint  cement or 
thread lubricant shall be of approved type and applied to male 
threads only. 

7-5.4 Solder Joints. Solder joints tbr tubing shall be made 
with approved or listed solder-type fittings. Surfaces to be sol- 
dered shall be cleaned bright. The joints shall be properly 
fluxed with noncorrosive paste-type flux and, for manufac- 
tured homes that are to be connected to a public water system, 
made with solder having not more than 0.2 percent lead. 

7-5.5 Plastic Pipe, Fittings, and Joints. Plastic pipe and fit- 
tings shall be joined by installation methods recommended by 
the manufacturer or in accordance with the provisions of a 
recognized, approved, or listed standard. 

7-5.6 Union Joints. Metal unions in water piping shall have 
metal-to-metal grotmd seats. 

7-5.7 Flared Joints. Flared joints for soft-copper water tub- 
ing shall be made with approved or listed fittings. The tubing 
shall be expanded with a proper flaring tool. 

7-5.8 Cast Iron Soil Pipe joints. Approved or listed cast iron 
pipe shall be permitted to be joined as follows: 

(a) Approved or listed hubless pipe and fittings shall be 
permitted to he joined with listed couplings or adapters, per 
the manufacturer's recommendations. 

(b) Hub and plain-end soil pipe shall be permitted to be 
joined by compression fittings, per the manufacturer's recom- 
mendation. 

7-6 Traps and Cleanouts. 

7-6.1 Traps. 

7-6.1.1 Traps Required. Each plumbing fixture shall be sep- 
arately trapped by approved water seal "P" traps. All traps shall 
be effectively vented. 

t",x'eeption: Listed toilets. 

7-6.1.2 Dual Fixtures. A two-compartment sink; two single 
sinks: two lawatories; or a single sink and a single lavatory with 
waste outlets not more than 30 in. (760 ram) apart, in tile 
same room, and flood level rims at the same level, shall be per- 
mitted to be connected to one "P" trap and considered as a sin- 
gle fixture for the purpose of drainage and vent requirements. 

7-6.1.3 Prohibited Traps. A trap that depends for its seal on 
concealed interior partitions shall not be used. Full "S" traps, 
bell traps, drum traps, crown-vented traps, and running traps 
shall not be permitted. Fixtures shall not be double-trapped. 
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Table 7-4.1 Minimum Standards 

Materials Reference  Standards 

Ferrous Pipe and Fittings 

Gray Iron Threaded Fittin~ 

Malleable Iron Threaded Fittings 
Material and Property Standard for Special Ca.~t lmn Fittings 

WeMing and Seamless Wrought Steel Pipe 

Standard Specification./br Pipe. Steel, Black and f lot-l)ipped, Zinc-Coated. B?lded and Seamles.~ 

Pipe 77~reads, General Put,hose (Inch) 

Standard Specification./br Cast Iron Sod Pipe and Fittint~ 

Standard Specification firr Huble~s Cast Iron Soil Pipe and bTttings [or Sanitm 7 and Storm l)rain. 
Waste, and Vent Piping Applieations 

Nonferrous  Pipe and Fittings 

Standard Specification.['or SemMess copper Pipe, Standard Size.~ 

Standard Spee(fication ]br General Reqnirements fi, r Ifroa~ht Seamless (;@per and (;np[m~AIh~ Tuhe 

Standard Spec!fieation for Seamless Copper Water Tube 

Stamlard Specification ]br Copper Drainage 71the (DWV) 

Wrought Copper and Cnpper Alloy SolderJoint Pressure Fitting 

Wrm@t Copper and I}?'(n@t Copper Alloy Solde~Joint Drainage Nttings-1)iVV 

Cast (;@per Alloy Solder Joint Pressure Fitting~ 

Cast Copper Alloy SoMer-]oint Drainn~e Fitting~-DIl'V 

( )tst (:npper A llny Fittin ~ Jbr Flared ( )~pper 7)lbe~ 

Standard Specifieation.[or Seamless Red Brass Pipe, Standard Size~ 

Cast Bronze Threaded Fittings, Classe~ 125 and 250 

Plastic Pipe and Fittings 

Standard Speeifieation Jbr Ac~Nnitrile-Butadiene-Stymw CABS) Sehdule 40 Plastie Drain, Waste, 
and Vent Pipe and Nttings 

Standard Spn'!peation for Poly (Vinyl ('hNride) (I'I'C) Plastic lkrain, Wa.ste, and Vent Pipe and 
Fittings 

Standard Speeifleation Jbr Drain, Waste and I'ent ¢I)}I]') Plastic Fittings Patterns 

Standard Spee!fieation.[or Ae~vlonitrile Butadiene-Styrene cABS) Sehedule 40, P#tstie Drain, llhsle, 
and l~nt Pipe zvith a Cellular Con, 

Standard Specification [or Chlorinaled Pol3' ( l'inyl Chloride) ( CPVC ) Plastic Hot- and (2old-Water 
DLslribution ,~,stems 

Standard Specification fl~r Polybnt, dene (PB) Pla.stie Hot- and Cold-IIhter Distribution .~.~tems 

Standard Speei/u'ation firr Crosslinked Polyethylene ( PEX ) 7}~bing 

Standard SpeciJication Jbr Crosslinked l)olvethylene (PFX) Plastic Hot- and Cold-B)aer 
Distribution ,S~stems 

Plastic Piping Components and Pa, lated 31ateria{~ 

Miscellaneous 

Standard Spec(fication for Rubber (;a~kets p,r Cmt Iron Soil Pipe And Fittmk,~ 

Backwater l hh ,es 

Plumbing lqxture Setting Compound 

Material and Propert~ Standard for Cast Brass and 7)thing P-Trap.s 

Relief [hh,es and Automatie (;as Sh nit?I] l)m,ice~ /or ttot lI~zter Supply ,~)stems 

Standard Specification fiw Sob,ent Cement [m Aeryhmitrih,-Butadiene-Stvrene CABS) Plastic Pipe 
and b)'ttinl.~ 
Standard Spec(/u'ation.[or Soh,ent Cement /br Poly (Vinyl Chloride) (PVC) Plastic Pipe and ~v.stem.s 

ASME B 16.4-1992 

ASME B 16.3-1992 

IAPMO PS 5-1984 

ASME B 36.10M-1995 

ASTM A 53-1996 

ASME B 1.20.1-1983 

ASTM A 74-1994 

(;ISPI-301-1995 

ASTM B 42-1993 

ASTM B 251-1993 

ASTM B 88-1995 

ASTM B 306-1995 

ASME B 16.22-1995 

ASME B 16.29-1994 

ASME B 16.18-198.1 

ASME B 16.23-1992 

ASME B 16.26-1988 

ASTM B 43-1994 

ASME B 16.15-1988 

ASTM D 2661-1995 

ASTM D 2665-1995 

ASTM D 3311-1994 

ASTM F 628-1995 

ASTM D 2846M-1995 

ASTM D 3309-1995 

ASTM F876-1993 

ASTM F877-1995 

ANSI/NSF 14-1996 

ASTM ( : 564-1995 

ASME A112.14.1-1975 (R19901 

I~I~P 1536A-1975 

IAPMO PS 2-1989 

ANSI Z 21.22-1986, with a d d c n d m n  
Z 21.22a-1990 

ASTM D 2235-1995 

ASTM D 2564-1995 

(eontinued) 
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Table 7-4.1 (Continued) 

Materials Reference  Standards 

Miscellaneous (Continued) 

,h'pecifieation jbr Neoprene Rubber Caskets fi~r tlUB and spigrot Ca,~t h'on Soil Pipe aml Fittint4~' 

Plumbi~lg ,~stem Components for Man u/act'ured Homes and Recreational l'ehides 

Material arm Property Standard Jot Dive~:sion Tees and Twin IIhste Elbow 

Material and Property Sta~tdard fi~r Flexible Metallic tlhter C, mnectm:s 

Material and Property Standard f t ,  Di.~hwasher Drain Airwlp~ 

Material and Proper(v Standards for Backflow Preveutitm As~embhe~ 

Plumbing Fixtures 

Plumbing Fixtures ( General Spec!pcalions ) 

I'itreous China Plu robing Fixtures 

Fnameh'd Cast Iron Plumbin~ Fixtures 

P<m'dain Enamded Formed Sled tqumbing lqxtures 

Iqastie Bathtub [Nits 

Standard /br PoreeNin Enameled Formed Steel Plumbiu K Fixture,s 

Plastic Showe~ Re@tors and Shmver Stalls 

Stainless Steel Plumbing Fixtures (Desig~lnl fitr Residential (~.s¢') 

ANterial and Properly Standard fi." l)rains fipr Prefilbrieated and Prerast Showe~ 

Plastic I.avalories 

Sqfi, tv Prrfi>rmance Specifications and Metho& <![ 7bst fi>r Sa[ety Glazing Materials Used in BuildinK~ 

Plambin,g Nxture Fittin~;s 

"l'~m fi>r I+)lter Closet Bowls, Tanks, and Urinals 

Plastic IValer Closets. Bow{~ and 7hnk~ 

l171irlpool Bathtub Appliances 

l'e(formance Requirements fi~r Individual Thermostatic Pn,s,~ure Balancinff and Combination 
()mtrol f i s  Bathing Faeilitie~ 

Pe{f<.wlanee ICequirement, ,[m Pressurized Fht,~hinK l)et,iee, (Hushometet:~ ~ ]or Plumbin K Fixtures 

t~,rformanee Ib, quin, ment,~ flu" Water Closet Hush Tank Fill Vah,e,~ (Balleoek~ ) 

PerJbrmance Requin,ments fi~r t tandhdd Shou,¢~c~ 

l(~drant.L#." Utili(v attd Mainte71ance I (~e 

Perfia'manee Requirements for Home Laund F Equipment 

I'etJbrma'nee Requirements./br Hot Water Di.spen.~ers, Household Storage 7]vpe Eleetrieal 

HumbiaL~ Requirements/'or Residential l ~se (ttousehoM) Di.shwashe~:~ 

Petfinwtance Requirements/or Housd~old l'bod II~lste l)isposer Units 

Perfimnance Requirements for Temperature-Activated MixinLr Vah,es for Primacy, Domestic Use 

Ilhter llammer Arresters 

Suction Fittin,~s for L(se in Swimming Pools, l'i?1din g Paols, Spa~. Hot 7}dts, attd tlT~i@ool 
Bathtub Appliances 

,4 it" (;@s in PMmbing ,SlY.stems 

Per/b~vnance Requirements,/'or Divertet:~ for Plumbing l'?tucet~ with fto,~e ,ST,'ay, ,4 nti-Siphon 7~pe, 
Residential Applications 

Petformanee lfeqult~ment,s Jor P~pe Applied Atmospherie 7~vpe Vacuum Breaket:~ 

Per/ormance Requirements f i s  t4ose Connection Ihcuum Breakers 

PetJbrmance l~equirements /br }lhll Hydrants, Fro.~t PtvoJ A utomatu Drm ninE,, A nti-Bael¢flow 7}pes 

CISPI-HSN- 1985 

NSF 24-1996 

IAPMO PS 9-1984 

IAPMO PS 14-1989 

IAPMO PS 2.3-1989 

IAPMO PS 31-1995 

FS WW P- 541E/(;EN-1980 

ASME A112.19.2-1995 

ASME AI 12.19.1M-1987 

ASME A112.19,4M-1994 

,ANSI Z 124.1-1995, with Addenda 
Z124.1a-1990 and Z124.16-1991 

IAPMO TSC 22-1985 

,ANSI Z 124.2-1995, with Addendum 
Z124.2a-1990 

ASME A 112.19.3M-1987 

IAPMO PS 4-1995 

,ANSI Z 124.,3-1995, with Addendum 
Z124.3a-1990 

ANSI Z 97.1-1984 (R1994) 

A 112.18.1M-1996 

ASME A112.19.5-1979 (R1990) 

ANSI Z 124.4-1996, with Addendum 
Z124.4a-1990 

ASME A112.19.7M-1995 

ASSE 1016-1990 

,~SSE 1037-1990 

ASSE 1002 revision 5-1986 
(ANSI/ASSE-1979) 

ASSE 1014-1990 

A S M E A I I  2.21.3M-1985 

ASSE 1007-1986 

ASSE 1023-1979 

ASSE 100(M992 

ASSE 1008-1986 

ASSE 1017-1986 

ASSE 101(I-1996 

ASME A 112.19.8M-1987 

ASME A 112A.2-1991 

ASSE 1025-1978 

ASSE 1001-1990 

ASSE 1011-1995 

ASSE 1019-1995 
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7-6.1.4 Material and Design. Each trap shall be self-cleaning, 
with a smooth and uniform interior waterway. Traps shall be 
manufactured of cast iron, cast brass, or drawn brass tubing of 
not less than No. 20 Brown and Sharpe gauge, or of approved 
or listed plastic, or other approved or listed material. Union 
joints for a trap shall be beaded to provide a shoulder for the 
union nut. Each trap shall have the manufacturer's name 
stamped or cast in the body of the trap, and each tubing trap 
shall show the gauge of the tubing. 

7-6.1.5 Trap Seal. Each "P" trap shall have a water seal of not 
less than 2 in. (50 ram) and not more than 4 in. (100 mm) and 
shall be set true to its seal. 

7-6.1.6 Size. Traps shall be not less than IY~ in. (32 mm) in 
diameter. A trap shall not be larger than the waste pipe to 
which it is connected. 

7-6.1.7 Location. Each trap shall be located as close to iks 
vent and fixture outlet as structural conditions will allow. 

7-6.1.8 Length of  Tailpiece. The vertical distance tiom a 
trap to the fixtnre outlet shall not exceed 24 in. (760 mm). 

7-6.1.9 Installation. 

7-6.1.9.1 Grade of  Trap Arm. The piping between a "P" trap 
and the fixture tee or the vented waste line shall be graded 
Y, in. /f t  (20 ram/m)  towards the vent and in no case shall 
have a slope greater than its diametm: The vent opening at fix- 
ture tees shall not be below the weir of the "P" trap outlet. 

7-6.1.9.2 Trap Arm Offset. The piping between the "P" trap 
and vent shall be permitted to change direction or be offset 
horizontally with the equivalent of no more than 180 degrees 
total change in direction, with a maximum of 90 degrees by 
any one fitting. 

7-6.1.9.3 Concealed Traps. Traps with mechanical joints 
shall be accessible for repair and inspection. 

7-6.1.9.4 Removability of  Traps. Traps shall be designed and 
installed so the "U" bend is removable without removing the 
strainers from the fixture. Continuous waste and tail pieces 
that are permanently attached to the "U" bend also shall be re- 
movable without removing the strainer fiom the fixture. 

7-6.2 Cleanout Openings. 

7-6.2.1 Location of  Cleanout Fittings. 

7-6.2.1.1 Cleanouts shall be installed if the drainage svstem 
cannot be cleaned through fixtures, drains, or vents. Cleanouts 
also shall be provided when fittings of more than 45 degrees 
are used to affect an offset. 

Exception: t~Tzere long turn ells provide sufficient "sweep" for 
cleaning. 

7-6.2.1.2 A flfll-size cleanout shall be installed at the upper 
end of any section of drain piping that does not have the re- 
quired minimum slope of V4 in./fl  (20 ram/m)  grade. 

7-6.2.1.3 A cleaning tool shall not be required to pass 
through more than 360 degrees of fittings, excluding remov- 
able "P" traps, to reach any part of the drainage system. Water 
closets shall be permitted to be removed for drainage system 
access. 

7-6.2.2 Access to Cleanouts. (]leanouts shall be accessible 
through an unobstructed mininmm clearance of 12 in. 
(305 ram) directly in fiont of the opening. Each cleanout fit- 

ting shall open in a direction opposite to the flow or at right 
angles to the pipe. Concealed cleanonts that are not provided 
with access covers shall he extended to a point above the floor 
or outside of the manufactured home with pipe and fittings in- 
stalled, as required, for drainage piping without sags and 
pockets. 

7-6.2.3 Material. Plugs and caps shall be brass, or approved 
or listed plastic, with screw pipe threads. 

7-6.2.4 Design. Cleanont plugs shall have raised heads. 
Plugs at floor level shall have countersunk slots. 

7-7 Plumbing Fixtures. 

7-7.1 General Requirements. 

7-7.1.1 Quality of  Fixtures. Plumbing fixtures shall have 
smooth, impervious surfaces, be free from defects and con- 
cealed fouling surtaces, be capable of resisting road shock and 
vibration, and conform in quality and design to listed stan- 
dards. Fixtures shall be permanently marked with the manu- 
facturer's name or trademark. 

7-7.1.2 Strainers. The waste outlet of all plumbing fixtures 
shall be equipped with a drain fitting that will provide an ade- 
quate tmobstructed waterway. 

Exception: 7bilets. 

7-7.1.3 Fixture Connections. Fixture tailpieces and continu- 
ous wastes in exposed or accessible locations shall be not less 
than No. 20 Brown and Sharpe gauge seamless drawn-brass 
tubing or other approved pipe or tubing materials. Inaccessi- 
ble fixture connections shall be constructed according to the 
requirements for drainage piping. Each fixture tailpiece, con- 
tinuous waste, or waste and overllow shall be not less than 
1 ~,, in. (40 mm) tot sinks of two or more compartments, dish- 
washers, clothes washing machines, laundry tubs, and bath 
tnbs: and not less than 11/4 in. (32 mm) for lavatories and 
single-compartment sinks having a 2-in. (50-ram) maxilnmn 
drain opening. 

7-7.1.4 Concealed Connections. Concealed slip joint con- 
nections shall be provided with adequately sized, unob- 
structed access panels and shall be accessible for inspection 
and repair. 

7-7.1.5 Directional Fitting. An approved or listed %" or 
other directional-type branch fitting shall be installed in every 
tailpiece or continuous waste that receives the discharge from 
food waste disposal units, dishwashing, or other [breed- 
discharge fixture or appliance. (S'ee also 7-Z2.4.2.) 

7-7.2 Fixtures. 

7-7.2.1 Spacing. All plmnbing fixtures shall be located and 
installed so as to be reasonably accessihle for their intended 
u s e .  

7-7.2.2 Water Closets. 

7-7.2.2.1 Water closeLs shall be designed and manufactured 
according to approved or listed standards and shall be 
equipped with a water-flushing device capable of adequately 
flushing and cleaning the bowl at each operation of the/lush- 
ing mechanism. 

7-7.2.2.2 Water closet Ilushing devices shall be designed to 
replace the water seal in the bowl after each operation. Flush 
valves, flushometer valves, tlushometer tanks, and ball cocks 
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shall automat ical ly  shu t  off" at the  e n d  of  each flush or when  
the  tank is filled to ope ra t i ng  capacity. 

7-7.2.2.3 Flush tanks shall he  fitted with an  overt low p ipe  
large e n o u g h  to p reven t  f looding  at the  m a x i m u m  flow rate of  
the  ball cock. Overf low pipes shall d ischarge  into the  toilet  
t h r o u g h  the  tank. 

7-7.2.2.4 Water  closets that  have foul ing  surfaces that  are no t  
tho rough ly  washed at each d ischarge  shall no t  be permi t ted .  
Any water  closet tha t  allows the  con ten t s  of  the  bowl to he  si- 
p h o n e d  back in to  the  water  system shall no t  be permi t ted .  

7-7.2.2.5 Floor Connection. Water  closets shall be securely 
bol ted  to an approved  f lange or  o t h e r  approved  fit t ing lhat  is 
secured to tile th)or  by ineans  of  corrosion-res is tant  screws. 
Tile bolts shall be of  solid brass or  o t h e r  corros ion-res is tant  
mater ia l  a n d  shall be no t  less t han  ~/q in. (6 m m )  in diameter .  
A water t ight  seal shall be made  be tween  the  water  closet and  
f lange or  o t h e r  approved  fit t ing by, use of  a gasket, seal ing 
c o l n p o u n d ,  or  listed c o n n e c t o r  (le~qce. 

7-7.2.3 Shower Compartment. 

7-7.2.3.1 Each shower  c o m p a r t m e n t  shall be p rov ided  with 
an  approved  watel : t ight  r ecep to r  with sides a n d  hack extend-  
ing at least 1 in. (25 ram) above the  f in ished dana or  th reshold .  
In no  case shall the  d e p t h  of  a shower  r ecep to r  he less t han  
2 in. (50 mm)  or  more  than  9 in. (230 nun)  measu red  f rom 
the  top of  the  t in ished  d a m  or  t h r e sho ld  to the  top  of  the  
drain.  The  wall area shall be cons t ruc ted  of  smooth ,  n o n c ( m  
rosive, and  n o n a b s o r b e n t  wa te rp roo f  mater ia ls  tu a he igh t  no t  
less than  6 fl (2 m) above the  b a t h r o o m  floor  level. Such walls 
shall form a water-t ight  j o i n t  with each o t h e r  and  with the  
ba th tub ,  receptor ,  or  shower  floor. T h e  t loor  of  the compar t -  
m e n t  shall slope uni formly  to the  dra in  at no t  less than  i/~ i l l . /f l  
(20 r a m / m )  or  more  than  V,., i n . / f t  (43 n n n / m ) .  

7-7.2.3.2 T h e  j o i n t  a r o u n d  the  dra in  c o n n e c t i o n  shall be 
m a d e  water t ight  by a f lange,  c l amping  ring, or  o t h e r  ap- 
proved,  listed means.  

7-7.2.3.3 Shower  doors  and  tub and  shower  enclosures  shall 
he  cons t ruc ted  st) as to be  wa te rp roof  and,  if glazed, glazing 
shall comply  with ANSI Z97.1, Safety Performance specifications 
and Methods of Test for Safety (;lazing MateriaL~ Used in Buildings. 

7-7.2.3.4 Prefabr ica ted  p l u m b i n g  fixtures shall be app roved  
or  listed. 

7-7.2.3.5 Showers, ba th tuh ,  and  bath-shower comhina t ions  
shall be pro tec ted  with individual control  valves of  the  pressure- 
ba lanc ing ,  thermosta t ic ,  or  c o m b i n a t i o n  pressure -ba lanc ing  
mix ing  valve type. T h e  h a n d l e  posi t ion or  limit stops on  such 
valves shall be set to del iver  a m a x i m u m  ho t  water se t t ing of  
120°F (49°C). The  water  hea t e r  Ihe rmos ta t  shall no t  be con- 
s idered a sni table  cont ro l  tb r  ad jns t ing  the  m a x i m u m  ho t  wa- 
ter  setting. 

7-7.2.4 Dishwashing Machines. 

7-7.2,4.1 A d i shwashing  m a c h i n e  shall d ischarge  its waste 
t t u o u g h  a fixed air gap  instal led above the  mach ine ;  t h r o u g h  
a h igh loop as specif ied by the  d ishwashing  inach ine  manufac-  
turer;  or  into  an o p e n  s t andp ipe - r ecep to r  with a he igh t  
g rea te r  than  tile washing c o m p a r t m e n t  of  tile machine .  ~ r h e n  
a s t andp ipe  is used, it shall be at least 18 in. (457 ram) ,  bu t  no t  
more  than  30 in. (762 m m ) ,  above the  t rap weir. T he  dra in  
c o n n e c t i o n s  f rom the  air  gap or  h igh  loop shall be  pe rmi t t ed  

to c o n n e c t  to an  individual  trap; to a d i rec t iona l  f i t t ing in- 
stal led in the  sink tailpiece; or  to an  o p e n i n g  p rov ided  on  the  
in le t  side of  a [hod  waste disposal trait. 

7-7.2.4.2 T h e  dra in  f i om a d i shwashing  m a c h i n e  shall not  be 
c o n n e c t e d  to a sink tailpiece, c o n t i n u o u s  waste l ine,  or  t rap  on  
the  d ischarge  side of  a food waste disposal  uni t .  

7-7.2.5 Clothes Washing Machines. 

7-7.2.5.1 Clothes  washing m a c h i n e s  shall d ra in  e i t he r  in to  a 
p roper ly  ven ted  trap: in to  a l a tmdry  tub  tai lpiece with watet~ 
t ight  connec t ions :  in to  an open  s t andp ipe  recep tor :  or  over  
the  r im of  a l aundry  tub. 

7-7.2.5.2 S tandpipes  shall be  e i the r  1~., in. (4(1 ram) m i n i m u n l  
n o m i m d  iron pipe  size, lg: in. (40 ram)  d i a m e t e r  n o m i n a l  
brass t uh ing  no t  less than  No. 20 Brown a n d  Sha rpe  gauge,  or  
1 ~:_. in. (40 ram) app roved  plastic materials .  Receptors  shall dis- 
cha rge  in to  a ven ted  t rap or  shall be c o n n e c t e d  to a laun(h  T 
tub tailpiece by means  of  an  approved  or  listed d i rec t ional  fit- 
ting. Each s t andp ipe  shall ex t end  no t  less than  18 in. (457 ram) 
or  more  than  30 in. (762 ram) above its t rap  a n d  shall termi-  
nate  in an  accessible locat ion no  lower t han  the  top  of  the  
c lothes  washing mach ine .  A removable ,  t ight-f i t t ing cap or  
p lug  shall be  instal led on  the  s t andp ipe  when  a c lo thes  wash- 
ing m a c h i n e  is not  provided.  

7-7.2.5.3 T h e  c lothes  washing m a c h i n e  dra in  shall no t  be 
c o n n e c t e d  to the  tailpiece, c o n t i n u o u s  waste, or  t rap  of  any 
sink or  d i shwashing  mach ine .  

7-7.2.6 Shower  Valves. Shower  and  tul)-shower c o m b i n a t i o n  
valves shall be ba l anced  pressure ,  the rmos ta t i c ,  or  combina -  
t ion mix ing  valves that  con fo rm to the  r e q u i r e m e n t s  of  ASSE 
1016, Pe~Jbrmance Requirements for Individual Thermostatic hes- 
~u~v Balancing and ('ombination Control for Bathing Facililie~ 
Such valves shall  be e q u i p p e d  with h a n d l e  pos i t ion  stops that  
are ac!justable in acco rdance  with the  vah'e m a n u f a c t u r e r ' s  in- 
s t ruc t ions  to a m a x i m u m  ho t  water  se t t ing  of  120r'F 49"C) .  

7-7.3 Installation. 

7-7.3.1 Access. Each p l u m b i n g  l ix ture  a n d  s t a n d p i p e  recep- 
tor  shall be located and  instal led so as to be  accessible fi)r us- 
age, c leaning,  repair,  a n d  r ep l acemen t .  Access to d iver te r  
valves a n d  o t h e r  c o n n e c t i o n s  f l om the  f ixture  ha rdware  shall 
no t  be  requi red .  

7-7.3.2 Al ignment .  Fixtures shall be  set level a n d  in t rue  
a l i g n m e n t  with ad, jacent  walls. W h e r e  practical ,  p ip ing  fi 'om 
fixtures shall e x t e n d  to the  neares t  wall. 

7-7.3.3 Brackets .  ~kt l l -hung fixtures shall  be  rigidly a t t ached  
to walls bv metal  brackets  or  suppor t s  wi thou t  any strain be ing  
t r ansmi t t ed  to the  p ip ing  connec t ions .  Flush tanks shall be se- 
curely fas tened to water  closets or  to the  wall with corrosive- 
resis tant  materials.  

7-7.3.4 Tub Supports. Bathtul)  r ims at tilt" wall shall be  sup- 
po r t ed  on  metal  hange r s  or  on  end-gra in  wood b lock ing  at- 
t ached  to tile wall unless o therwise  r e c o m m e n d e d  hv tile 
m a n u f a c t u r e r  of  the  tub. 

7-7.3.5 Fixture Fittings. Faucets  a n d  diver ters  shall be  in- 
stalled so that  the  f low of  hot  water  fi-om the  fitt ings c o n e -  
sp(mds to the  lef t -hand side of  tile fitting. 
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7-7.3.6 Whirlpool Bathtub Appliances. 

7-7.3.6.1 Access Panel.  A door  or  panel of  sufficient size 
shall be inslalled to provide access to the pump tbr repair 
a n d / o r  replacement .  

7-7.3.6.2 Piping Drainage. The  circulation pump shall be ac- 
cessibly located abm'e tire crown weir of  the trap. The  pump 
drain line shall be properly sloped to drain Ill(" volute after tix- 
[ n r e  u s e .  

7-7.3.6.3 Piping. Whirlpool  bathtub circulation piping shall 
be installed so as to be self-draining, 

7-7.3.6.4 Electrical. Electrical installations shall he ill accor- 
dance with Article 680, Part (',, of  NFPA 70, National l'~lecldcal 
Cruh "~'. 

7-8 Hangers and Supports. 

7-8.1 Strains and Stresses. Piping in a plumbing  system shall 
be installed without undue  strains and stresses, and provisions 
shall be made fin- expansion,  contraction, and structural 
sett lement.  

7-8.2 Piping Supports .  Piping shall be scoured at sufli- 
cientlv close intervals t(> keep the pipe ill a l ignment  and 
carry the weight  of  the pipe and contents.  Unless otherwise 
stated ill the r e fe renced  standards ill Table 7-4.1, or  unless 
specified hv tile p ipe  mannthcturer ,  plastic dra inage piping 
shall be suppor ted  at intervals not  to exceed  4 ft (1920 ram) 
and plastic water p ip ing shall he suppor ted  at intervals not to 
exceed  3 ft (915 ram). 

7-8.3 Hangers and Anchors. 

7-8.3.1 Hangers  and anchors shall be of  sufficient strength 
to support  their  propor t ional  share of  the pipe al ignments  
and prevent  rattling. 

7-8.3.2 Piping shall be securely at tached to the structure by 
hangers, clamps, or  brackets that provide protecl ion agains! 
motion,  vibration, road shock, or  torque  in the chassis. 

7-8.3.3 Hangers  and straps suppor t ing plastic pipe shall not 
compress,  distort, cut, or  abrade the piping and shall allow 
free movemen t  of  the pipe. 

7-9 Water Distribution Systems. 

7-9.1 Water Supply. 

7-9.1.1 Supply Piping. Piping systems shall be sized to pro- 
vide an adequate  quantity of  water to each phnnbing  tixtnre at 
a tlow rate sutlicient to keep the fixture in a ch'an and sanitary 
condit ion without any danger  of  backllow or siphonage. (See 
7able 7-9. 6.1.) The mannfactur(q shall include in the written in- 
stallation instructions that the manufactured h o m e  has been 
designed for an inlet water pressure of  80 psi (552 kPa), and a 
s tatement  that when the manutac tured  home  is to be installed 
in areas where the water pressure exceeds 80 psi (552 kPa), a 
pressure-reducing valve shall be installed. 

7-9.1.2 H o t  Water Supply. Each manulac tured  home  
equ ipped  with a kitchen sink, bathtub, a n d / o r  shower shall be 
provided with a hot  water supply system, including a listed wa- 
tel" hea t e r  

7-9.2 Water Outlets and Supply Connections. 

7-9.2.1 Water Connection. Each manufac tured  h o m e  with a 
water distribution system shall he equ ipped  with a :V~-in. 
(20-mm) threaded inlet connection.  This connect ion  shall be 
tagged or  marked "Fresh Water Connect ion" (or "Fresh Water 
Fill"). A matching  cap or  plug shall be provided to seal the wa- 
te l  inlet when it is not in use and shall be permanent ly  at- 
tached to the manufactured  h o m e  or water supply piping. 
When a master cold water shtl lofl  full-flow valve is not  installed 
on Ihe main feeder  line in an accessible location, the manutac-  
turer 's  installation instructions shall indicate that such a valve 
is to be installed in Ill(" w a t e r  supply line at!jacent to the home.  
When a manutac tnred  h o m e  includes expandahle  rooms or is 
composed  o[" two or m o r e  n l l i t s ,  fittings or  colnlectors  d e -  

signed for such purpose shall he provided to connec t  any wa- 
ter piping. When not connected ,  the water pilling shail be 
protected by means of  matching  threaded caps or  plugs. 

7-9.2.2 Prohibited Connections. 

7-9.2.2.1 The  inslallation of  potable water supply piping, or  
fixture or  appliance connect ions ,  shall he made  in a manne r  
that prevents the possihility of  backtlow. 

7-9.2.2.2 No part of  lilt_, water system shall be connec ted  to 
any drainage or  vent piping. 

7-9.2.3 Rim Outlets.  The  outlets of  thttcets, spouts, and sim- 
ilar devices shall be spaced at least 1 ill. (25 ram) above the 
f lood level of  tile fixture. 

7-9.2.4 Appliance Connections. Water supplies connec ted  
to clothes washing or  dishwashing machines  shall be protec ted  
by an approw'd  or  listed lixed air gap provided within lhe ap- 
pliance t)y the manufaclurer .  

7-9.2.5 Flushometer Valves or Manually Operated Flush 
Valves. An approved or  listed vacnnm breaker  shall he in- 
stalled and mainta ined ill the water supply line on tile dis- 
charge side of  a water closet [ lushometer  valve or  manually 
opera ted  tlush valve. Vacnun/breakers  shall have a min imum 
clearance of  6 in. ( 152 ram) all(we the f lood level of  the tixture 
to tile critical level mark unless otherwise permi t ted  in their  
approval. 

7-9.2.6 Flush Tanks. Water closet tlush tanks shall be 
equ ipped  with an approved or listed anti-siphon hall cock that 
shall be installed and maintained with its outlet or  critical level 
mark not less lhan l in. (25 ram) above tile full open ing  of  the 
overtlow pipe. 

7-9.2.7 Hose  Bibbs. When provided, all exter ior  hose hibbs 
and laundry sink hose connect ions  shall be protec ted  by a 
listed nonremovable  backtlow prevent ion device. This provi- 
si(m shall not he applicahle to hose connect ions  provided tor 
automatic  washing machines  with huih-in backllow prevent ion 
or  water heater  drain valves. 

7-9.2.8 Flushometer Tanks. Flushometer  tanks shall be 
equ ipped  with an approved air gap or  vacuum breaker  assem- 
bly tllat is located above the t lood level rim above the fixture. 

7-9.3 Water Heater Safety Devices. 

7-9.3.1 Rel ie f  Valves. All water heaters shall be installed with 
approved and listed fully automatic valve(s) designed to pro- 
vide tempera ture  and pressure relief. 
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7-9.3.1.1 Any tempera ture  relief valve <>r combined  pressure 
and tempera ture  relief valve installed for this purpose shall 
have the temperature-sensing e lement  immersed in the hottest 
water within the upper  6 in. (152 ram) of  the tank. It shall be 
set to start relieving at a pressure of  150 psi (1034 kPa) or  the 
rated working pressure of  the tank, whichever  is h>wer, and at 
or  below a water temperature  of  210°F (99°CL 

7-9.3.1.2 Reliefwdves shall be provided with fltll-sized drains, 
with cross-sectional areas equivalent  to that of  the relief valve 
outlet,  that shall be directed downward and discharge beneath  
the manufac tured  home.  Drain lines shall be of  a material 
listed for rel ief  valve discharge robing use or  hot  water distri- 
bution and shall drain fully by gravity. Drain lines shall not  be 
t rapped or  have their  outlels threaded.  The  end of  the drain 
shall be visible tot  inspection. 

7-9.4 Materials. 

7-9.4.1 Piping Material. Water pipe shall be of  standard 
weight brass, galvanized steel, Type K, Type I ,  or  Type M cop- 
per  tubing, approved or  listed plastic, or  o ther  approved or  
listed material. 

7-9.4.1.1 Plastic Piping. All plastic water piping and fittings 
in manufactured  homes  shall be listed for use with hot  water. 

7-9.4.2 Fittings. Appropriate  fittings shall be used tbr all 
changes in pipe size mad at the location where pipes are 
,joined. The  material and design of  the fittings shall conform 
to the type of  piping used. Special considerat ion shall be given 
to prevent  corrosion where dissimilar metals are jo ined.  

7-9.4.2.1 Fittings for screw piping shall be standard weight 
galvanized iron for galvanized iron and steel pipe, and brass 
tot  brass piping. The}, shall be installed where required for 
change in direction,  reduct ion of  size, or  where pipes are 
j o i n e d  together. 

7-9.4.2.2 Fittings for copper  tubing shall be of  cast brass or  
drawn copper  (sweat-soldered) or  shall be approved or  listed 
fittings for the in tended  purpose.  

7-9.4.3 Prohibi ted Material. Used piping materials shall not  
be permit ted.  Those pipe (lopes, solders, fluxes, oils, solvents, 
chemicals, or  o ther  substances that are toxic, corrosive, or  oth- 
erwise detr imental  to the water system shall not  be used. In ad- 
dition, for those manufac tured  homes  that are to be 
connec ted  to a public water system, all water piping shall be 

lead-free [as def ined in Section 109(c) (2) of  the Safe Drinking 
Water Act Amendmen t s  of  1986], with solders and flux con- 
taining no more  than 0.2 percent  lead, and pipes and pipe fit- 
tings conta in ing  no more  than 8 percen t  lead. 

7-9.5 Installation o f  Piping. 

7-9.5.1 Minimum Requirement .  Pdl piping equ ipment ,  ap- 
pur tenances ,  and devices shall be installed in a workmanl ike  
m a n n e r  and shall conform with the provisions and in tent  of  
this standard. 

7-9.5.2 Screw Pipe.  Iron pipe-size brass or  galvanized iron or  
steel pipe fittings shall be j o i n e d  with approved or  listed stan- 
dard pipe threads fully engaged  in the fittings. Pipe ends shall 
be r eamed  to the fidl bore of  the pipe. Pipe-joint c o m p o u n d  
shall be inst)luble in water, nonloxic ,  and appl ied to male 
threads only. 

7-9.5.3 Solder  Fittings. ,Joints in copper  water tubes shall be 
made  by tim appropr ia te  use of  approved cast brass or  wrought  
copper  littings and shall be properly soldered together.  The  
surface to be soldered shall be thoroughly c leaned br ight  by 
mechanica l  means. The  joints  shall be proper ly  f luxed and 
made with a solder that contains no more  than 0.2 pe rcen t  
lead. 

7-9.5.4 Flared Fittings. A flaring tool shall be used to shape 
the ends of  flared tubing to match the flare of  fittings. 

7-9.5.5 Plastic Pipe and Fittings. Plastic pipe and fittings shall 
be j o ined  by installation methods  r e c o m m e n d e d  by the manu-  
facturer or  in accordance with provisions of  a listed standard. 

7-9.6 Size o f  Water Supply  Piping.  

7-9.6.1 Minimum Size. The  size of  water supply piping and 
branch lines shall not  be less than the sizes shown in Table 
7-9.6.1. 

7-9.6.2 Sizing Procedure .  Both hot and cold water piping 
systems shall be computed  by the following method:  

(a) Size ~?fBranch. Start at the most remote  out let  on any 
branch of  the hot  or  cold water piping and progressively 
count  towards the water service connec t ion ,  comput ing  the 
total n u m b e r  of  fixtures suppl ied a long each section of  pip- 
lug. Wbere  branches are j o i n e d  together,  the n u m b e r  of  fix- 
tures on each branch shall be totaled so that no fixture is 
counted  twice. Following down the left-hand co lumn of the 

Table 7-9.6.1 Minimum Size Tubing and Pipe For Water Distribution Systems 

Tubing (nominal) 
Number of  Pipe Iron 

Fixtures Diameter Outer Diameter Pipe Size 

(in.) (mm) (in.) (mm) (in.) (mm) 

2 Y, lo 7., 15 '/,.~ 15 
3 !/,., 15 ::/~ 18 ~ 15 
4 i/=, 15 ~",, 18 !/,., 15 

5 or more G 20 r/s 22 Y~ 20 

qi-fl (1830-nnn) maximum length 
Exceptions to Table 7-9.6.1: ~t-in. (10-ram) nominal diameter or l~-in. (15qmn) OD minimum size for clothes wash- 

ing or dishwashing machines, unh'ss larger size i~ recommended hy the fixlm'e manufacturer. ~,.,-in. (1 B-ram ) rmminal di- 
ameter or :Xs-in. (16-mm/ OD minimum size tor tlushometer or metering type valves unless otherwise specified in their 
listing. No galvanized screw piping shall be less than ~-in. (15-ram) iron pipe size. 
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preceding  table, a cor responding  n u m b e r  of  fixtures will be 
tound.  The  requi red  pipe or  tubing size is indicated in the 
o ther  columns on the same line. 

(b) A water heater, food waste disposal unit, evaporative 
cooler, or  ice maker  shall not  be counted  as a water-using fix- 
ture when comput ing  pipe sizes. 

7-9.7 Line Valves. Valves, when installed in the water supply 
distribution system and fnllv opened ,  shall have a cross- 
sectional area of  the smallest orifice or  open ing  through 
which the water flows at least equal to the cross-sectional area 
of  the nominal  size of  the pipe in which the vah'e is installed. 

Exception: Those vah~es immediately controlling a o~e-fixture supply. 

7-10 Drainage Systems. 

7-10.1 General. 

7-10.1.1 Each fixture directly connec ted  to the drainage sys- 
tem shall be installed with a water seal trap (see 7-6.1). 

7-10.1.2 The drainage system shall be designed to provide an 
adequate  circulation of  air in all piping, with no danger  of  si- 
phonage,  aspiration, or  forcing of  trap seals under  condit ions 
of  ordinary use. 

7-10.2 Materials. 

7-10.2.1 Pipe. Drainage piping shall be standard weight gal- 
vanized steel; brass; copper;  tube DWV; listed Scheduled 40 
ABS plastic; listed Scheduled 40 PVC plastic: cast iron; or  
o ther  listed or  approved materials. 

7-10.2.2 Fittings. Drainage fittings shall be of  a recessed 
drainage pattern with smooth inter ior  waterways of  the same 
d iameter  as the piping and of  a material confbrming  to the 
type of  piping used. Drainage fittings shall be designed to pro- 
vide for a V4-in./ft (20 -mm/m)  grade in horizontal  piping. 

7-10.2.2.1 Fittings for screw pipe shall be cast iron, malleable 
iron, brass, or  listed plastic and shall have standard pipe 
threads. 

7-10.2.2.2 Fittings for copper  tubing shall be cast brass or  
wrought  copper. 

7-10.2.2.3 Socket-type fittings for plastic piping shall comply 
with those standards listed in Table 7-4.1. 

7-10.2.2.4 Brass or  bronze adapter  or  wrought  copper  fit- 
tings shall be used to jo in  copper  tubing to threaded pipe. 

7-10.3 Drain Outlets. 

7-10.3.1 General .  Each manufactured  h o m e  shall have only 
one  drain outlet.  

7-10.3.2 Clearance from Drain Outlet .  The  drain outlet  
shall be provided with a min imum clearance of  3 in, (76 ram) 
in any direct ion from all parts of  the structure or  appurte-  
nances,  and with not  less than 18 in. (457 ram) unrestr icted 
clearance directly in front  of  the drain outlet.  

7-10.3.3 Drain Connector. The  drain connec to r  shall not  be 
smaller  than the piping to which it is connec ted  and shall be 
equ ipped  with a watertight cap or  plug match ing  the drain 
outlet.  The  cap or  plug shall be permanent ly  at tached to the 
manufac tured  h o m e  or  drain outlet. 

7-10.3.4 Pipe Size. The  drain outlet  and drain connec to r  
shall not  he less than 3 in. (75 ram) inside diameter.  

7-10.3.5 Preassembly of Drain Lines. Section(s) of  the drain 
system that are designed to he located undernea th  the h o m e  
shall not  be required to be factory-installed when the manufac- 
turer designs the system for site assembly and provides all mate- 
rials and components ,  including piping, fittings, cement,  
supports, and instructions necessary for proper  site installation. 

7-10.4 Fixture Connections.  Drainage piping shall be pro- 
vided with approved or  listed inlet  fittings for fixture connec-  
tions that are correctly located according to the size and type 
of  fixture to be connected .  

7-10.4.1 Water Closet Connection, The  drain connec t ion  
for each water closet shall be 3 in, (76 mm)  m i n i m u m  inside 
d iameter  and shall be fitted with an iron, hrass, or  listed plastic 
floor flange adapter  r ing securely screwed, soldered,  or  othm~ 
wise permanent ly  at tached to the drain piping in an approved 
manne r  and shall be securely fastened to the floor. 

7-10.5 Size of Drainage Piping. 

7.10.5.1 Fixture Load. Drain pipe sizes shall be de te rmined  
by the type of  fixture and the total n u m b e r  of  fixtures con- 
nected  to each drain. 

Exception: As provided by 7-11.4. 

7-10.5.1.1 Piping of  lV,,-in. (40-ram) min imum diameter  
shall be requi red  l%r one,  and not  more  than three, individu- 
ally vented fixture(s). 

7-10.5.1.2 Piping of  2-in. (50 ram) min imum diameter  shall 
be requi red  for four  or  more  individually vented  fixtures. 

7-10.5.1.3 Piping of  B-in. (75-mm) m i n i m u m  d iamete r  shall 
he requi red  for water closets. 

7-10.6 Wet-Vented Drainage System. Plumbing  fixture traps 
shall be permi t ted  to connec t  into a wet-vented drainage sys- 
tem designed and installed to accommoda te  the passage of  air 
and waste in the same pipe. 

7-10.6.1 Hor izonta l  Piping. All parts of  a wet-vented drain- 
age system, including the connec ted  fixture drains, shall be 
horizontal.  Where  requi red  by structural design, wet-vented 
drain piping shall he permit ted  to be offset vertically when 
o ther  vented fixture drains or  rel ief  vents are connec ted  to the 
drain piping at or  below the vertical offsets. 

Exception: Wet-vented vertical risers shall terminate with a l~-in. 
(40-ram) minimum diameter continuous vent. 

7-10.6.2 Size. A wet-vented drain pipe shall be 2-in. (50-mm) 
m i n i m u m  diameter  and at least one  pipe size larger than the 
largest connec ted  trap or  fixture drain. No more  than three 
fixtures shall be permi t ted  to connec t  to a 2-in. (50-ram) diam- 
eter  wet-vented drain system. 

7-10.6.3 Length of Trap Arm. Fixture traps shall be located 
within the distance given in 7-11.3.5. No more  than one  trap 
shall connec t  to a trap arm. 

7-10.7 Offsets and Branch Fittings. 

7-10.7.1 Changes in Direction. Changes in the direct ion of  
drainage piping shall be made  by the appropr ia te  use of  ap- 
proved or  listed fittings and shall be of  the following angles: 
11V~ degrees,  221/,., degrees,  45 degrees,  60 degrees,  or  90 de- 
grees; or  o ther  approved or  listed fittings or  combinat ions  of  
fittings with equivalent  radius or  sweep. 
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7-10.7.2 Hor izonta l  to Vertical. Horizontal  drainage lines 
connec t ing  with a vertical pipe shall enter  through 45-degree 
'"~" branches,  60-degree "Y" branches,  long-turn "qY" 
branches,  sanita D' "T" branches,  or  o ther  approved or  listed 
fittings or  combinat ion  of  fittings having equivalent  sweep. Fit- 
tings having more  than one  branch at the same level shall not  
be used unless the fitting is constructed so that the discharge 
from any one  branch cannot  readily en ter  any o ther  branch. 
However, a double  sanitary "T" shall be permit ted to be used 
when the drain line is increased not  less than two pipe sizes. 

7-10.7.3 Horizontal-to-Horizontal  and Vertical-to-Horizontal.  
Horizontal  drainage lines connect ing  with o ther  horizontal 
drainage lines, or  vertical drainage lines connect ing  with hori- 
zontal drainage" lines, shall enter  through 45-degree "Y" 
branches, long-turn "TY" branches, or  o ther  approved or  listed 
fittings or  combinat ion of  fittings having equivalent sweep. 

7-10.8 Grade o f  Hor izonta l  Drainage Piping.  Horizontal  
drainage piping shall be run in practical a l ignment  and shall 
have a tmiform grade of  not  less than t/~ in . / f l  (20 r a m / m )  to- 
ward the manutac tured  h o m e  drain outlet.  Where  it is imprac- 
tical, due to the structural featnres or  arrangement  of  any 
mannlactured home,  to obtain a grade <)t'ga in. /f t  (20 r a m / m ) ,  
the pipe or  piping shall be permit ted  to have a grade of  not  
less than Ys in . / f t  (10 n u n / m )  when a full-size cleanont  is in- 
stalled at the upper  end.  

Exceptiou: lfixture counections on the iMet si& oJ eke trap. 

7-11 Vents and Venting. 

7-11.1 General .  Each p lumbing  fixture trap shall he pro- 
tected against s iphonage and back pressure. Air circulation 
shall be ensured th roughout  all parts of  the drainage system by 
means of  vents installed in accordance with the requi rements  
of  Section 7-11 and as otherwise required by this standard. 

7-11.2 Materials.  

7-11.2.1 Pipe. Vent piping shall be of  standard weight steel, 
wrought  iron, brass, copper  tube DW~\ listed plastic, cast iron, 
or  o ther  approved or  listed materials. 

7-11.2.2 Fittings. Appropr ia te  fittings shall be used for all 
changes in direct ion or  size and at the h)cation where pipes 
are jo ined.  The  material and design of  vent  fittings shall con- 
form to the type of  piping used. 

7-11.2.2.1 Fiuings for screw pipe shall be cast iron, malleable 
iron, plastic, or  brass and shall have standard pipe th.eads. 

7-11.2.2.2 Fittings for copper  tubing shall be cast hrass or  
wrought copper. 

7-11.2.2.3 Fittings fbr plastic piping shall be made in accor- 
{lance with approved applicable standards. 

7-11.2.2.4 Brass adapter  fittings or  wrought  copper  shall be 
used to jo in  copper  tubing to threaded pipe. 

7-11.2.2.5 Listed rectangular  tubing shall be permit ted  to be 
used for vent piping only, provided it has an open cross section 
at least equal to the circular vent pipe required.  Listed transi- 
tion fittings shall be used. 

7-11,3 Size o f  Vent Piping.  

7-11.3.1 Main Vent. The  drain piping tot  each water closet 
shall be vented by a lY,.,-in. (4(l-ram) min imum diameter  vent 
or  by a rectangular  vent of  vent ing cross section equivalent  to 

or  greater  than the vent ing cross section of  a ll/,e-in. (40-ram) 
d iameter  vent. The  vent  shall be connec ted  to the water closet 
drain by one  of  the following methods:  

(a) A ll/e-in. (40-ram) min imum diameter  individual vent 
pipe or  eqtfivalent that is directly connec ted  to the water closet 
drain piping within the distance allowed in 7-11.3.5 for 3-in. 
(75-ram) trap arms tmdiminished in size through the roof. 

(b) A 1 g.,-in. (40-ram) min imum d iamete r  cont inuous  vent  
or  equivalent  that is indirectly connec ted  to the water closet 
drain piping within the distance allowed in 7-11.3.5 to t  
3-in.(75-mm) trap arms through a 2-in. (50-mm) wet-vented 
drain that carries the waste of  not  more  titan one  fixture. 

(c) Two or  more  vented drains, when at least one  is wet- 
vented or  2-in. (50-ram) min imum diameter  and each drain is 
separately connec ted  to the water closet drain. At least one  of  
the drains shall connec t  within the distance allowed in 
7-11.3.5 tor  3-in. (75-mm) trap arms. 

7-11.3.2 Vent Pipe Areas. Each individually vented  fixture 
with a 1 g.,-in. (40-ram) or  smaller trap shall be provided with a 
vent  pipe equivalent  in area to a 1V~-in. (32-ram) nominal  pipe 
size. The  main vent, water closet vent, rel ief  vent, and the con- 
t inuous vent of  wet-vented svstems shall have an area equiva- 
lent to I t/,-in. (40-ram) nominal  pipe size. 

7-11.3.3 C o m m o n  Vent. Where  two fixture traps located 
within the distance allowed from their  vent  have their  trap 
arms connec ted  separately at the same level into an approved 
double  fitting, an individual vent pipe shall be permi t ted  to 
serve as a c o m m o n  vent without  any increase in size. 

7-11.3.4 Intersect ing Vents. Where  two  or  more  vent  pipes 
are j o i n e d  together,  no increase in size shall be required;  how- 
ever, the largest vent pipe shall ex tend  fill-size through the 
r o o f  

7-11.3.5 The  distance of  the fixture trap f rom the vent  shall 
not  exceed the values given in Tahle 7-11.3.5. 

Table 7-11.3.5 Maximum Distance of  Fixtures From Vent Trap 

Size of  Fixture Drain Distance, Trap to Vent 
in. (mm) ft (mm) 

1 ~'~ (32) 4 ft 6 in. (1372) 
1 ~/,., (40) 4 ft 6in. (1372) 
2 (51)) 5t i  (1525) 
3 (75) 6 fl (hq30) 

7-11.4 Anti-Siphon Trap Vent. An anti-siphon trap vent shall 
be permit ted  to be used as a seconda W vent  system for plumb- 
ing fixtures protec ted  by traps no larger than' 11/,,, in. (40 mm) 
when installed in accordance  with the manufac turer ' s  recom- 
mendat ions  and the condi t ions  in 7-11.4.1 through 7-11.4.5. 

7-11.4.1 No more  than two fixtures individually pro tec ted  by 
tim anti-siphon trap vent shall be dra ined  by' a c o m m o n  l%-in. 
(40-ram) drain. 

7-11.4.2 Min imum drain size for three or  more  fixtures indi- 
vidually protec ted  by the anti-siphon trap vent shall be 2 in. 
(50 ram). 

7-11.4.3 A primaLw vent stack shall be installed to vent the 
water closet drain at the poin t  of  heaviest drainage fixture unit  
loading. 
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7-11.4.4 The anti-siphon trap vent shall be installed in a loca- 
tion that allows a free flow of air and shall be accessible fbr 
inspection, maintenance, and replacement. The sealing func- 
tion shall be at least 6 in. (152 ram) above the top of the trap 
arln. 

7-11.4.5 Materials for the anti-siphon trap vent shall be as 
follows: 

(a) Cap and housing shall be listed acQ'lonitrile-butadiene- 
styrene, DWV grade. 

(b) Stem shall be DWV grade nylon or acetal. 

(c) Spring shall be stainless steel wire, Type 302. 

(d) Sealing disc shall be neoprene, conforming to CISPI- 
HSN, Specification for Neoprene Rubber Gaskets for HUB and Spigot 
Cast hon Soil Pipe and Fittings, and ASTM C 564, Standard Spec- 
ification .for Rubber Gaskets for Cast hon Soil Pipe and Fittings, or 
FS ZZ-R-765B, Silicone Rubber, Low and High Temperature and 
Teat Resistant, Coyqbrming to Rubber, Silicone, with 1971 Amend- 
ment 1, and MIL-L-10547E, Liners, Case, and Sheet, Overwrap; 
Water-Vapor Proof or Waterproof Flexible, 

7-11.5 Grade and Connections - -  Horizontal Vents. Each 
vent shall extend vertically from its fixture "T" or point of con- 
nection with the waste piping to a point not less than 6 in. 
(152 ram) above the extreme flood level of the fixture it is 
venting before offsetting horizontally or being connected with 
any other vent pipe. Vents for horizontal drains shall connect 
above the centerline of the drain piping ahead (downsweam) 
of" the trap. Where required by strnctural conditions, vent pip- 
ing shall be permitted to oftset below the rim of the fixture at 
the maximum angle or height possible. 

7-11.6 Vent Terminal. 

7-11.6.1 Roof Extension. Each vent pipe shall extend 
through its flashing and terntinate vertically, undiminished in 
size, not less than 2 in. (50 nnn) above the roof. Vent openings 
shall not be less than 3 ft (914 mm) away from any motor- 
driven air intake that opens into habitable areas. 

7-11.6.2 Flashing. The opening around each vent pipe 
shall be made watertight by an adequate flashing or flashing 
material. 

7-11.7 Vent Caps. Vent caps, if provided, shall be of the re- 
movable type (without removing the flashing from the roof). 
When vent caps are used for roof space ventilation and the 
caps are identical to vent caps used for the plumtfing system, 
phunbing system caps shall be identified with perm;ment 
markings. 

7-12 Tests and Inspection. 

7-12.1 Water System. All water piping in the water distribu- 
tion system shall be subjected to a pressure test. The test shall 
be made by subjecting the system to air or water at 100 psi 
(690 kPa) for 15 minutes without loss of pressure. 

7-12.2 Drainage and Vent System and Plumbing Fixtures. 
The waste and vent system shall be tested by one of the follow- 
ing three methods for evidence or indication of leakage: 

(a) I4?tter Test. Before plumbing fixtures are connected, 
all of the openings into the piping shall be plugged and the 
entire piping system subjected to a static water test for 15 min- 
utes by filling it with water to the top of the highest vent open- 
ing. There shall be no evidence of leakage. 

(b) Air Test. After all fixtures have been installed, the 
traps filled with water, and the remaining openings securely 
plugged, the entire system shall be subjected to a 2-in. (50-mm) 
(manometer) water column air pressure test. If the system 
loses pressure, smoke shall be permitted to be pumped into 
the system to locate the leaks or soap suds shall be permitted 
to be spread on the exterior of the piping (bubble test). 

(c) Flood Level Test. The manufactured home shall be in a 
level position, all fixtures shall be connected, and the entire 
system shall be filled with water to the rim of the water closet 
bowl. (Tub and shower drains shall be plugged.) After all 
trapped air has been released, the test shall be sustained for 
not less than 15 minutes without evidence of leaks. Then the 
system shall be unplugged and emptied. The waste piping 
above the level of the water closet bowl shall then be tested. 
There shall be no indication of leakage when the high fix- 
tures are filled with water and emptied simultaneously to ob- 
tain the maximum possible flow in the drain piping. 

7-12.3 Fixture Test. The plumbing fixtures and connec- 
tions shall be subjected to a flow test by filling them with water 
and checking for leaks and retarded flow while they are being 
emptied. 

7-12.4 Shower Compartments. Shower compartments and 
receptors shall be tested fbr leaks prior to being covered by 
finish material. Each pan shall be filled with water to the top 
of the dam for not less than 15 minutes without evidence of 
leakage. 

Chapter 8 Heating, Cooling,  
and Fuel-Burning Systems 

8-1 Scope. Tiffs chapter shall cover the heating, cooling, 
and fuel-burning equipment installed within, on, or external 
to a manufactured home. 

8-2 Definitions. The following definitions shall apply to 
Chapter 8 only. 

Accessible. Able to approach, access a fixture, connec- 
tion, appliance, or equipment. Access shall be permitted to 
require the removal of an access panel, door, or similar 
obstruction. 

Air Conditioner Blower Coil System. A comfbrt cooling 
appliance where tile condenser section is placed external to 
the manufactured home and the evaporator section with cir- 
culating blower is attached to the manufactured home air sup- 
ply duct system. Provision must be made for a return air system 
to the evaporator/blower section. Refrigerant connection be- 
tween the two parts of the system is accomplished by tubing. 

Air Conditioner Split System. A comfort cooling appli- 
ance where the condenser section is placed external to the 
manufactured home and the evaporator section is incorpo- 
rated into the heating appliance or with a separate blower/coil 
section within the manufactured home. Refrigerant connec- 
tion between the two parts of the system is accomplished by 
tubing. 

Air Conditioning Condenser Section. That portion of a re- 
frigerated air cooling or, in the case of a heat pump, heating 
system that includes the refrigerant pmnp (compressor) and 
the external heat exchangm: 
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Air Conditioning Evaporator Section. A heat  exchanger  
used to cool or, in the case of  a heat  pump,  heat  air for use in 
comfor t  cooling, or  heating, the living space. 

Air Condit ioning Self-Contained System. A comtor t  cool- 
ing appliance that combines  the condenser  section, evapora- 
ton and air circulating blower into one  trait with connec t ing  
ducts for the supply and r e t m n  air systems. 

Air Duct. Condui t  or  passageway for conveying air to or  
from heating, cooling, air condi t ioning,  or  ventilation equip- 
ment,  but  not  including the plenum.  

Automatic Pump (Oil Lifter).  A pump,  which is not  an in- 
tegral part of  the oil-burning appliance,  that automatically 
pumps  oil f rom the supply tank and delivers the oil under  a 
constant  head to an oil-burning appliance.  

Btu (British Thermal Units). The  quantity of  heat  re- 
qui red  to raise the tempera ture  of  l lb of  water I°F. 

Btuh. British thermal  units per  hour. 

Burner. A device used for the final conveyance of  f~lel or  
a mixture  of  fuel and air to the combust ion zone. 

Central  Air Condit ioning System. Either  an air condit ion- 
ing split system or an external  combinat ion  hea t ing /coo l ing  
system. 

Class 0 Air Ducts and Air Connectors. Air ducts and air 
connectors  having a fire hazard classification of  zero when 
tested in accordance with UL 181, StandardJbr SaJbt~, Factou- 
Made Air Ducts and Air Connectorx 

Class 1 Air Ducts and Air Connectors. Air ducts and air 
connectors  having a flame spread rating of  not  over 25 without 
evidence of  cont inued progressive combust ion and a smoke 
developed rating of  not  over 50 when tested in accordance with 
UL 181, Standard for Factory-Made Air Ducts and Air Connectors 

Class 2 Air Ducts. Ducts of  materials and connectors  hav- 
ing a flame spread rating of  not  over 50 without evidence of  
cont inued  progressive combust ion and a smoke developed 
rating of  not  over 50 for the inside surface and not  over 100 
for the outside surface. 

Clearance. The  distance between the appliance,  ch imnev  
vent, chimney, or  vent connec to r  or  p l enum and the nearest 
StiFf'ace. 

Connector-Gas Appliance. A flexible or  semi-rigid con- 
nector  used to convey fuel gas between a gas outlet  and a gas 
appliance. 

Energy Efficiency Ratio (EER). The ratio of  the cool ing 
capacity ou tput  of  an air condi t ioner  for each unit of  power in- 
put: 

EER = capacity (Btuh) 
power input (watts) 

External Combination Heating/Cooling System. A com- 
fort condi t ion ing  system placed external  to the manufactured  
home  with connec t ing  ducts to the manufactured  h o m e  1or 
the supply and return air systems. 

Factory-Built Fireplace. A hearth,  fire chamber,  and chim- 
ney assembly composed  of  listed factory-built componen t s  as- 
sembled in accordance with the terms of  listing to form a 
comple te  fireplace. 

Fireplace Stove. A chimney-connected  solid fuel-burning 
stove having part of  its fire chamber  open to the room. 

Fuel Gas Piping System. The  a r r angemen t  of  piping, tub- 
ing, fittings, connectors ,  valves, and devices designed and in- 
t ended  to supply or  control  the flow of  fuel gas to the 
appliance(s) .  

Fuel Oil  Piping System. The  a r rangement  of  piping, tub- 
ing, fittings, connectors ,  valves, and devices designed and 
in tended  to supply or  control  the flow of' fuel oil to the 
appliance(s) .  

Gas Clothes Dryer. A device used to dry wet laund W by 
means of  heat  derived f rom the combust ion  of  fuel gases. 

Gas Refrigerator.  A gas-burning appl iance des igned to 
extract heat  from a suitable chamber.  

Gas Supply Connect ion.  The  terminal  end  or  connec t ion  
to which a gas supply connec to r  is attached. 

Gas Supply Connector, Manufactured Home. A listed, 
flexible connec to r  designed to connec t  the manufac tu red  
h o m e  to the gas supply source. 

Gas Vents. Factory-built vent  p ip ing and vent  fittings, 
listed by an approved testing agency, that are assembled and 
used in accordance  with the terms of  their  listings for convey- 
ing flue gases to the outside a tmosphere .  

Gas Vent, Type B. A gas vent  for vent ing gas appliances 
with draft hoods and o ther  gas appliances listed for use with 
Type B gas vents. 

Gas Vent, Type BW. A gas vent  for vent ing listed gas-fired 
vented wall furnaces. 

Heat-Producing Appliance.  All hea t ing  and cooking ap- 
pliances and tirol-burning appliances. 

Heating Appliance. An appl iance for comfor t  heat ing or  
for domestic  water heating. 

Liquef ied Pe t ro leum Gases. The  terms l iquefied petro- 
leum gases, LPG, and LP-Gas, as used in this standard, shall 
mean and include any material  that is composed  predomi-  
nantly of  any of  the following hydrocarbons,  or  mixtures of  h>  
drocarbons:  propane,  propylene butanes (normal  butane or  
isobutane),  and butylenes. 

Plenum.  An air compar tmen t  that is part of  an air-distrib- 
ut ing system, to which one  or  more  ducts or  outlets are con- 
nected. 

P lenum,  Furnace Supply. A p l enum that is a t tached di- 
rectly to, or  is an integral part  of, the air supply out let  of  the 
fl~rnace. 

P lenum,  Furnace Return. A p lenum that is a t tached di- 
rectly to, or  is an integral part  of, the re turn inlet of  the t im 
nace. 

Quick-Disconnect  Device.  A hand-opera ted  device that 
provides a means for connec t ing  and disconnect ing  a gas sup- 
ply or  for connec t ing  gas systems, and which is equ ipped  with 
an automatic  means to shut off  the gas supply when the dew'ice 
is disconnected.  

Readily Accessible. Direct  access without  the necessity of  
removing  any panel,  door, or  similar obstruction.  

R o o f  Jack. That  por t ion of  a manufac tured  h o m e  heater  
flue or  vent  assembly, inc luding the cap, insulating means, 
flashing, and ceil ing plate, located in and above the roof  of  a 
manufac tured  home.  

Sealed Combustion System Appliance. An appliance that 
by its inhe ren t  design is constructed so that all air supplied for 
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combust ion  the appl iance 's  combus t ion  system, and all prod-  
ucts o f  combus t ion  are complete ly  isolated from the atmo- 
sphere  of  the space where  it is installed. 

Water Heater.  An appl iance  fi)r hea t ing  water for domes-  
tic purposes  o the r  than space heating.  

8-3 Minimum Standards.  Heating,  cooling, and fuel-burning 
appliances and  systems in manufac tured  homes  shall be free of  
defects and  conform to applicable s tandards in Table 8-3 unless 
otherwise specified in this standard.  (,gee Section 1 - 4 . ) W h e n  
more  than one  s tandard is reIkerenced, compl iance  with any 
one  such s tandard shall mee t  the requi rements  of  this standard.  

Table 8-3 Minimmn Standards 

Appliances Referenced Standards 

Central Cooling Air Conditioner~" 

Liquid Fuel-Burning Heating AppliancesJbr Man ~!]actured Homes and Recwational Vehicles 

Flectric Air Heater~ 

Electric Baset)oard Heating Equipment 

Electric Central Air Heating Equipment 

Gas-Burning Heating Appliance.~ fi, r Mobile Homes and Recreational Vehicle.s 

Gas Clothes I)ryer:~; Vol. 1, Type 1 Clothes Dryers 

Gas Fired A bsoff~tion Summer Air Conditioning Appliances 

Gas-Fired Central Furnaces [Except Direct Vent System Central Furnaces] 

Household Cooking-Gas Appliances 

Rej~rigerat(n:~ Using Gas Fuel 

Gct,~ Water Heat~L Vol. 1, Storage ~l~lter Heaters with Input Ratings of 75, 000 Btu per Hour or Less 

Heat Pumps 

Hou,sehold Flectric Storage Tank Water Heatet:~' 

Ferrous Pipe and Fittings 

Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zine-Coated, Welded and Seamle,~,~ 

Standard Spwification fisr Electric-Resistance-Wehled Coiled Steal Tubingflsr (;as and Fuel Oil Lines 

Pipe Threads, Gevteral Purpose (In.) 

Welding and Seamless Wrougkt Steel Pipe 

Nonferrous Pipe, Tubing, and Fittings 

Standard Specification fiyr Seamless Copper Water 7ilhe 

Standard Specification fin" Seamless Copper 7itbe [br Air Conditioning and R@4geration Field Service 

Metal Connectors for (;as Appliances 

Manually Operated Gas Vah)es fiyr Appliances. Appliance Connectm" Vah,es, and Hose End ~hhJe.~ 

Standard for Gas Supply Connectors fin" Manufm'tured Homes 

Standard Spec~cation for Ceneral Requirements for IVrought Seamless Copper and Copper-Allov 
Tubes 

Standard Specification fi)r Seamless Copper Pipe. Standard Sizes 

Direct Venl Central Furnaces 

UI, 465-seventh edition-1984 with 
revisions through December 24, 1987 

UI, 307A-seventh edition- 1995 

UL 1025-second editinn-1987 with 
revisions July 13, 1989, February 6, 
1990, and December 3, 1991 

UI, 1042-fourth edition-1995 

UI, 1096-fourth edition-1986 with 
revisions July 16, 1986 and January 30, 
1988 

UL 307B-fourth edition-1995 

ANSI Z 21.5.1-1995 

ANSI Z 21.40.1-1981, with Addendum 
Z 21.4(/. 1a-1982 

ANSI Z 21.47-1993 

ANSI Z 21.1-1996 

ANSI Z 21.19-1990, with Addendum 
ANSI Z 21.19a-1992 

ANSI Z 21.10.1-1993 

559-fourth edition-1985 as amended 
through Sept. 6, 1985 

UL 174-ninth editinn-1995 

ASTM A 53-1996 

ASTM A 539-90a 

ASME B 1.20.1-1983 

ASME B 36.10M-1995 

ASTM B 88-1995 

.~.STM B 280-1995 

ANSI Z 21.24-1993 

ANSI Z 21.15-1992 

IAPMO TSC 9-1984 

ASTM B 251-1993 

ASTM B 42-1993 

ANSI Z 21.64-1990, with Addendum 
ANSI Z 21.64a-1992 

(continued) 
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Table 8-3 (Continued) 

Appliances Referenced Standards 

Miscellaneous 

Factory-Made Air Ducts and Conneetors 

Tube Fittings for Flammable and Combustible FluMs, Refi'igemtion Service, and Marine ISle 

Pigtails and Flexible Hose Con nectors Jor LP-Gas 

Roof]acks]br Manufactured Homes and Recreational Vehicles 

Relief Vah,es and A utomatic Gas Shutoff Devices.for Hot Water Supply S~vstems 

Automatic Ga,s Ignition Systems and Components 

Automatic Vafipes for Gas Appliances 

Gas Appliance 77~ermostats 

Gas Vents 

Standard fin the Installation of OiLBurning Equipment 

The following sections are applicable: 
1-1, 1-2, 1-3, 1-4 except 1-4.1.1-5.1, 1-5.2, 1-5.4.2, 1-5.4.3, 1-5.5, 1-5.6. 1-6, 1-7.2 except 
1-7.2.4, 1-8, 1-9, 1-10.1, 3-1.1, 3-1.3, 3-1.4, 3-1.5, 3-1.6, 3-111, 4-1.3, 4-1.4, 4-1.5, 4-2, 4-3 except 
4-3.2, 4-4 except 4-4.2, 4-4.5.4, 4-4.6, 4-4.7, 4-4.9, and 4-4.10 Appendices B, C, and E 

National Fuel Gas Code 

Standard lbr the Installation of ~Ihrm Air Heating and Air Conddioning Sy.stem,~ 

77w following seetions are applicable: 2-2.4, 2-3.6, Table 3-1.3, Section B, 4-1.6 

StandardJbr the Storage and Handling of Liquefied Petroleum Gase~ 

Flares Jbr 7hbing 

Chimno, s. Factory-Built Residential 7~pe and Buihling Henting Appliance 

FactoQ,-Built k)'replaces 

Room Heaters, Solid-Fuel 7~vpe 

Fireplace Stoves 

Unitary Al~:Conditim~ing and Ail:Sou~re Heat Pump Fquipment 

ACA Requirements for (;as Con~ector~ for Connection ~]'Fzxed Appliances Jilt Outdoor Installation, 
Park Trailers and Man~q?tctured (Mobile) flomes to the Gets Supply 

UL 181-ninth edition-1996 

UL 109-fifth edition-1993 

UL 569-seventh edition-1995 

UL 311-eighth edition-1994 

ANSI Z 21.22-1986, with Addendum 
ANSI Z 21.22a-1990 

ANSI Z 21.20-1993 

ANSI Z 21.21-1995 

ANSI Z 21.23-1993 

UI, 441-ninth edition-1996 

NFPA 31, 1997 

NFPA 54, 1996 

NFPA 90B, 1996 

NFPA 58. 1995 edition 

SAE J 533, 1992 

UL 103-ninth edition, 1995 

UL 127-sixth edition with revisions 
,Ianuac¢ 4, 1989,June 1(1, 1991, and 
June 29, 1992 

UL 1482-fifth edition-1996 

UL 737-eighth edition-1996 

ARI 210/240-1989 

No. 3-87 

8-4 Fuel Supply Systems. 

8-4.1 LP-Gas System Design and Service Line Pressure. 

8-4.1.1 Svstems sball be  of  the  vapol~withdrawal type. 

8-4.1.2 Gas at a pressure  no t  over  14 in. water  co lumn  (V,, psi) 
shall be  del ivered f rom the  system in to  the  gas supply connec-  
t ion. 

8-4.2 LP-Gas Containers. 

8-4.2.1 M a x i m u m  Capacity. No more  t han  two con ta ine r s  
with an i n d M d u a l  water  capacity" of  no  more  than  105 lb 
(48 kg) [approximate ly  45 lb (20 kg) LP-Gas capacity] shall be  
instal led on  or  in a c o m p a r t m e n t  of  any m am f f ac t u r ed  home .  

8-4.2.2 Construction of  Containers. C o n t a i n e r s  shall  be 
cons t ruc t ed  a n d  m a r k e d  in a c c o r d a n c e  with the  specifica- 
t ions to r  LP-Gas C o n t a i n e r s  o f  the  U.S. D e p a r t m e n t  of  Trans- 
po r t a t ion  (DOT) or  Rules .for Construction of  Pressure l&~sels 

1986, ASME Boiler and Pressure Vessel Code, Sect ion \ q l l .  DM- 
sion 1 ASME con ta ine r s  shall  have  a des ign  pressure  of  at  least 
312.5 psig. 

8-4.2.2.1 C o n t a i n e r  supply systems shall  be  a r r a n g e d  for  va- 
po r  withdrawal  only. 

8-4.2.2.2 C o n t a i n e r  open ings  for  vapor  withdrawal shall be 
located in the  vapor  space w h e n  the  c o n t a i n e r  is ira service, or  
shall be  p rov ided  with a sui table  in te rna l  withdrawal  tube  tha t  
c o m n m n i c a t e s  with the  vapor  space on  or  nea r  the  h ighes t  
po in t  in the  c o n t a i n e r  when  it is m o u n t e d  in a service posi t ion,  
with the  vehicle on  a level surface. Con ta ine r s  shall be  perma-  
nent ly  and  legibly m a r k e d  in a consp icuous  m a n n e r  on  the  out- 
side to show the  cor rec t  m o u n t i n g  posi t ion a n d  the  posi t ion of  
the  service out le t  connec t ion .  T h e  m e t h o d  of  mount ing- in -  
place shall be such as to min imize  the  possibili~'  of  an  incor rec t  
pos i t ion ing  of  the  conta iner .  
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84.2.3 Location of  LP-Gas Containers and Systems. 

8-4.2.3.1 LP-Gas containers  shall not  be installed, nor  shall 
provisions be made for installing or  storing any LP-(;as con- 
tainer, even temporarily, inside any manufac tnred  home.  

Exception: Listed, completely stir-contained hand troches, lanterns, 
or similar equipment with containe~:~ having a maximum water ca- 
pacity' of no mow than 2~ lb (1.1 kg) [approximately 1 lb (.45 kg) 
LP-Gas capacil~']. 

84.2.3.2 Containers,  control  valves, and regulat ing equip- 
ment,  when installed, shall be moun ted  on the "A" frame of  
the manufac tured  home,  or  installed in a conlpar tment  that is 
vaportighl to the inside of  the manufac tured  home  and acces- 
sible only from tire outside. The  compar tmen t  shall be venti- 
lated at top and bot tom to facilitate diffnsion of  vapors. The  
compar tmen t  shall be venti lated with two vents having an ag- 
gregate area of  not less than 2 percen! of  the floor area of  the 
compar tment ,  and shall open  unrestr icted to the outside at- 
mosphere .  The  requi red  vents shall be equally distributed be- 
tween the l loor  and ceil ing of  the compar tment .  If the lower 
vent is h)cated in the access door  or  wall, the hot tom edge of  
the vent  shall be flush with the f loor level of  the compar tment .  
The  top vent shall be located in the access door  or  wall, with 
the bot tom of  the vent  not  more  than 12 in. (305 ram) below 
the ceil ing level of  the compar tment .  All vents shall have an 
unrestr icted discharge to the outside atmosphere.  Access 
doors or  panels of  compar tments  shall not  be equ ipped  with 
locks or  require  special tools or  knowledge to open.  

8-4.2.3.3 Pe rmanen t  and removable  fuel containers  shall be 
securely moun ted  to prevent  j a r r ing  loose, slipping, or  rotat- 
ing, and the tastenings shall he designed and constructed to 
withstand static loading in any direct ion equal to twice the 
weight of  the tank and at tachments  when filled with filel, using 
a safety factor of  not  less than four  based on the ult imate 
strength of  tire material to be used. 

8-4.2.4 LP-Gas Container Valves and Accessories. 

8-4.2.4.1 Valves in the assembh' of  a two-cylinder system shall 
be ar ranged so that replacement  of  containers  can be made 
without shutt ing off the flow of gas to tire appliance(s) .  This 
provision shall not  imply the requiremelTt of  an automatic  
change-over  device. 

84.2.4.2 Shutoff  valves on the containers shall be set into a 
recess of  the container  to prevent  possibility of  their being 
struck if' the container  is d ropped  upon a Ilat snrlace dur ing 
transit, storage, and while being moved into final utilization. 
Shutoff  valves also shall be permit ted  to be protected by venti- 
lated cap or  collar, fastened to the containen capable of  with- 
standing a blow from any direction equivalent to that o f a  30-1b 
(13.6-kg) weight d ropped  4 ft (122(1 ram). (;<instruction shall 
be such that the blow will not  be transmitted to tile valve. 

8-4.2.4.3 Regulators shall be connec ted  directly to the con- 
tainer shutoff  valve outlets, or  moun ted  securely by means of  
a suppor t  bracket, and connec ted  to the conta iner  shutoff  
vah'e or  valves with listed high-pressure connect ions.  If the 
conta iner  is permanent ly  mounted ,  tile connec to r  shall be as 
requi red  above or  with a listed semi-rigid tubing connectnl ;  

8-4.2.5 LP-Gas Safety Devices. 

8-4.2.5.1 DOT containers  shall be provided with safety relicf 
devices, as required by the regulations of  the U.S. Depar tment  
of  Transportat ion.  ASME containers  shall be provided with re- 

l ief valves in accordance  with 2-3.2 of  NFPA 58, Standard for the 
Storage and Handling of Liquefied Petroleum Gases. Safety rel ief  
valves shall have direct communica t ion  with tire vapor space of  
the vessel. 

8-4.2.5.2 The  delivery side of  the gas pressure regulator  shall 
be equ ipped  with a safi'ty relief device set to discharge at a 
pressure not  less than two times, and not more  than three 
times, tile deliver), pressure of  the regulator. 

84.2.5.3 Systems moun ted  on the '%" fi 'ame assembly shall 
be so located that the safety relief devices discharge into the 
open air no less than 3 ft (914 ram) horizontally from any 
open ing  into the manufac tured  h o m e  below the level of  such 
discharge. 

8-4.2.5.4 Safety rel ief  valves located within l iquefied petro- 
leum gas conta iner  compar tments  shall be permi t ted  to be 
less than 3 ft (914 ram) from openings,  provided the bot tom 
vent  of  the compar tmen t  is at the same level or  lower than the 
bot tom of  any open ing  into the vehicle, or  the c o m p a r t m e n t  
is not  located on the same wall plane as the opening(s)  and is 
at least 2 ft (610 ram) horizontally front such openings.  

8-4.2.6 LP-Gas System Enclosure and Mounting. 

8-4.2.6.1 Housings and enclosures shall be designed to pro- 
vide proper  venti lation at least equivalent  to that specified in 
8-4.2.3.2. 

84.2.6.2 Doors, hoods,  domes,  or  port ions of  housings and 
enclosures requi red  to be removed or  o p e n e d  for replace- 
men t  of  containers  shall incorporate  means  for c lamping the 
containers  firmly in place and prevent ing them from becom- 
ing loose dur ing  transit. 

8-4.2.6.3 Provisions shall be incorpora ted  in the assembly to 
hold the containers  firmly in position and prevent  their  move- 
ment  dur ing  transit. 

8-4.2.6.4 Containers  shall be moun ted  on a substantial sup- 
port  or  a base secured firmly to the vehicle chassis. Nei ther  the 
conta iner  nor  its suppor t  shall extend below the manufac- 
tured h o m e  frame. 

84 .3  Oil  Tanks. 

84.3.1 Installation. Oil tanks and listed automatic  pumps 
(oil lifters) installed for gravity flow of  oil to hea t ing  equip- 
ment  shall be installed so that the top of  the tank is no h igher  
than 8 ft (2440 ram) above the appliance oil control  and the 
bot tom of  the tank is no less titan 18 in. (457 ram) above the 
appliance oil control.  

8-4.3.2 Auxiliary Oil  Storage Tank. Oil supply tanks affixed 
to a manutac tured  h o m e  shall be so located as to require  fill- 
ing and dra ining from the outside and shall be readily accessi- 
ble for inspection. If the fuel supply tank is located in a 
compar tmen t  of  a manufactured  home,  the compar tmen t  
shall be vcnti lated at the bot tom to permit  diffusion of  vapors 
and insulated from the structural members  of  the body. Tanks 
so installed shall be p r m i d e d  with an outside fill and vent pipe 
and an approved liquid-level gauge. 

84.3.3 Shutoff  Valve. A readily accessible, approved,  man- 
ual shuloffvah, e shall be installed at the outlet  of  an oil supply 
tank. The  valve shall be installed to close against the supply. 

84.3 .4  Fuel Oil  Filters. All oil tanks shall be equ ipped  with 
an approved oil filter or  strainer located downstream from the 
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tank shutoffvalve. The fuel oil filter or strainer shall contain a 
sump with a drain for the entrapment of water. 

8-5 Gas Piping Systems. 

8-5.1 General. The requirements of Section 8-5 shall govern 
the installation of all fuel-gas piping attached to any manufac- 
tured home. The gas piping supply system shall be designed 
for a pressure no more than 14 in. (3.4 kPa) water column 
(V2 psi) and no less than 7 in. (1.7 kPa) water column (Y4 psi). 
The manufacturer shall indicate in his written installation in- 
structions the design pressure limitations for safe and effective 
operation of the gas piping system. None of the requirements 
listed in Section 8-5 shall apply to the piping supplied as a part 
of an appliance. All exterior openings around piping, ducts, 
plenums, or vents shall be sealed to resist the entrance of 
rodents. 

8-5.2 Materials. All materials used for the installation, ex- 
tension, alteration, or repair of any gas piping system shall be 
new and free from defects or internal obstructions. It shall not 
be permitted to repair defects in gas piping or fittings. Inferior 
or defective materials shall be removed and replaced with ac- 
ceptable material. The system shall be made of materials hav- 
ing a melting point of not less than 1450°F, except as provided 
in 8-5.5. The gas piping system shall consist of one or more of 
the materials described in 8-5.2.1 through 8-5.2.4. 

8-5.2.1 Steel or wrought-iron pipe shall comply with ANSI 
Standard B 36.10, Welded and Seamless Wrought Steel Pipe. 
Threaded brass pipe in iron pipe sizes shall be permitted to be 
used. Threaded brass pipe shall comply with ASTM B 43, Stan- 
dard Specification for Seamless Red Brass Pipe, Standard Sizes. 

8-5.2.2 Fittings for gas piping shall be wrought iron, mallea- 
ble iron, steel, or brass (containing not more than 75 percent 
copper). 

8-5.2.3 Copper tubing shall be annealed type, Grade K or 
Grade L, conforming to ASTM B 88, Standard Specification for 
Seamless Copper Water Tube, or shall comply with ASTM B 280, 
Standard Specification for Seamless Copper Tube for Air Conditioning 
and Refrigeration Field Service Copper tubing shall be internally 
tinned. 

8-5.2.4 Steel tubing shall have a minimum wall thickness of 
0.032 in. (0.8 mm) for tubing of z/2-in. (15-mm) diameter and 
smaller and 0.049 in. (1.2 mm) for diameters V2-in. (15-mm) 
and larger. Steel tubing shall be constructed in accordance 
with ASTM A 539, Standard Specification for Electric-Resistance- 
Welded Coiled Steel Tubing for Gas and Fuel Oil Lines, and shall be 
externally corrosion-protected. 

8-5.3 Piping Design. Each manufactured home requiring 
fuel gas for any purpose shall be equipped with a natural gas 
piping system acceptable for LP-Gas. Where fuel-gas piping is 
to be installed in more than one section of an expandable or 
multiple-unit home, the design and construction of the cross- 
over(s) shall be in accordance with 8-5.3.1 through 8-5.3.7. 

8-5.3.1 All points of crossover shall be readily accessible from 
the exterior of the home. 

8-5.3.2 The connection(s) between units shall be made with 
a connector(s) listed for exterior use or direct plumbing sized 
in accordance with 8-5.4. A shutoff valve of the nondisplace- 
able rotor type conforming to ANSI Z21.15, Manually Operated 
Gas Valves for Appliances, Appliances Connector Valves and Hose 

End VahJes, suitable for outdoor use, shall be installed at each 
crossover point upstream of the connection when listed con- 
nectors are used. 

8-5.3.3 The connection(s) shall be permitted to be made by 
a listed quick-disconnect device that is designed to provide a 
positive seal of the supply side of the gas system when such de- 
vice is separated. 

8-5.3.4 The flexible connector, direct plumbing pipe, or 
"quick-disconnect" device shall be provided with protection 
from mechanical and impact damage and shall be located to 
minimize the possibility of tampering. 

8-5.3.5 For gas line crossover connections made with either 
hard pipe or flexible connectors, the crossover point(s) shall 
be capped on the supply side to provide a positive seal and cov- 
ered on the other side with a suitable protective covering. 

8-5.3.6 Suitable protective coverings for the connection de- 
vice(s), when separated, shall be permanently attached to the 
device or flexible connector. 

8-5.3.7 V, qaen a quick-disconnect device is installed, a tag of 
3-in. x 1 3.4-in. (76-m × 44-mm) minimum size made of etched, 
metal-stamped, or embossed brass; stainless steel; anodized or al- 
clad aluminum not less than 0.020-in. (0.5-ram) thick; or other 
approved material [e.g., 0.005-in. (0.1-mm) plastic laminates] 
shall be permanently attached on the exterior wall adjacent to 
the access to the "quick-disconnect" device. Each tag shall be leg- 
ibly inscribed, in letters no smaller than V4-in. (6-mm) high, 
with the following statement: 

DO NOT USE TOOLS TO SEPARATE THE 
"QUICK-DISCONNECT" DEVICE. 

8-5.4 Gas Pipe Sizing. Gas piping systems shall be sized so 
that the pressure drop to any appliance inlet connection from 
any gas supply connection, when all appliances are in opera- 
tion at maximum capacity, is not more than 0.5-in. (.12-kPa) 
water column, as determined on the basis of test or in accor- 
dance with Table 8-5.4. When determining gas pipe sizing in 
Table 8-5.4, gas shall be assumed to have a specific gravity of 
0.65 and be rated at 1000 Btu/ft  3 (.293 kW). The natural gas 
supply connection(s) shall be no less than the size of the gas 
piping, but shall be no smaller than 3/4-in. (19-ram) nominal 
pipe size. 

8-5.5 Joints for Gas Pipe. All pipe joints in the piping sys- 
tem, unless welded or brazed, shall be threaded joints that 
comply with ANSI/ASME B 1.20.1, Pipe Threads, General Purpose 
(Inch). Right and left nipples or couplings shall not be used. 
Unions, if used, shall be of ground-joint type. The material 
used for welding or brazing pipe connections shall have a 
melting temperature in excess of 1000"F (538°C). 

8-5.6 Joints for Tubing. 

8-5.6.1 Tubing joints shall be made with either a single or a 
double flare of 45 degrees in accordancewith SAE-J533b, 
Flares for Tubing, or with other listed vibration-resistant fittings, 
or joints shall be permitted to be brazed with material having 
a melting point exceeding 1000°F (538"C). Metallic ball-sleeve 
compression-type tubing fittings shall not be used. 

8-5.6.2 Steel tubing joints shall be made with a double flare 
in accordance with SAE-J533b, Flares for Tubing. 

8-5.7 Pipe Joint Compound. Screw joints shall be made tight 
with listed pipe joint  compound that is insoluble in liquefied 
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Table 8-5.4 Maximum Capacity of Different Sizes of Pipe and Tubing in Thousands of Btuh of Natural Gas 
for Gas Pressures of 0.5 Psig or Less, and a Maximum Pressure Drop of 1/2-in. Water Column 

Iron Pipe Sizes I Length 

ID 10 ft 20 ft 30 ft 40 ft 50 ft 60 ft 70 ft 80 ft 90 ft 100 ft 

¼ in. 43 29 24 20 18 16 15 14 13 12 
%in. 95 65 52 45 40 36 33 31 29 27 

in. 175 120 97 82 73 66 61 57 53 50 
in. 360 250 200 170 151 138 125 118 110 103 

l in. 680 465 375 320 285 260 240 220 215 195 

Tubing - -  Length 

OD 10 ft 20 ft 30 ft 40 ft 50 ft 60 ft 70 ft 80 ft 90 ft 100 ft 

¼ in. 27 18 15 13 11 10 9 9 8 8 
%in. 56 38 31 26 23 21 19 18 17 16 
½ in. 113 78 62 53 47 43 39 37 34 33 

in. 197 136 109 93 83 75 69 64 60 57 
l i n .  280 193 155 132 117 106 98 91 85 81 

For SI units: 
1000 Bm= .293 kW, 1 ft = .305 m 
1 psig = 6.894 kPa, 1-in. water column = 0.249 kPa 

p e t r o l e u m  gas. Pipe j o i n t  c o m p o u n d  shall be appl ied  to the  
male  th reads  only. 

8-5.8 Concea led  Tubing.  T u b i n g  shall  no t  be  run  inside 
walls, floors, part i t ions,  or  roofs. W h e r e  tub ing  passes t h r o u g h  
walls, floors, part i t ions,  roofs, or  s imilar  installations,  such tub- 
ing shall  be  p ro tec ted  by the  use of  weather-res is tant  grom- 
mets  tha t  shall  fit snugly b o t h  the  t u b i n g  a n d  the  hole  t h r o u g h  
which  the  t ub ing  passes. 

8-5.9 Concea led  Joints .  P ip ing  or  tub ing  jo in t s  shall no t  be 
loca ted  in any floor, wall par t i t ion ,  or  s imilar  concea led  con- 
s t ruc t ion  space. 

8-5.10 Gas Supply Connections.  W h e n  gas appl iances  are 
instal led,  at  least one  gas supply c o n n e c t i o n  shall be p rov ided  
on  each  home .  T h e  c o n n e c t i o n  shall  no t  be located b e n e a t h  
an  exit door. W h e r e  more  t han  one  c o n n e c t i o n  is provided,  
the  p ip ing  system shall be sized to provide  adequa te  capacity 
f rom each  supply connec t ion .  

8-5.11 Ident i f ica t ion  o f  Gas Supply Connections.  Each 
m a n u f a c t u r e d  h o m e  shall have p e r m a n e n t l y  affixed to the  ex- 
t e r io r  skin, at or  nea r  each gas supply c o n n e c t i o n  or  the  e n d  
of  the  pipe,  a tag of  3-in. x lY4-in. (76-ram x 44-ram) m i n i m u m  
size, made  of  e tched,  metal-s tamped,  or  embossed  brass; stain- 
less steel; anodized  or  alclad a l u m i n u m  not  less than  0.020-in. 
( .5-mm) thick, or  o the r  approved  material  [e.g., 0.005-in. 
( .1-mm) plastic laminates] ,  with the  informat ion  shown in Fig- 
u re  8-5.11. 

T h e  c o n n e c t o r  capacity ind ica ted  on  this tag shall be equal  
to or  g rea t e r  than  the  total  Btuh ra t ing  of  all i n t e n d e d  gas 
appl iances .  

8-5.12 LP-Gas Supply Connectors.  

8-5.12.1 A listed LP-Gas flexible c o n n e c t o r  c o n f o r m i n g  to 
UL 569, Standard for Pigtails and Flexible Hose Connectors for LP- 
Gas, or  equivalent ,  shall be  suppl ied  when  LP-Gas cyl inder(s)  
and  regula tor (s )  are suppl ied.  

Combination LP-Gas and Natural Gas Systems 

This gas piping system is designed for use of either liquefied petroleum 
gas or natural gas. 

NOTICE: BEFORE TURNING ON GAS, BE CERTAIN APPLIANCES 
ARE DESIGNED FOR THE GAS CONNECTED AND ARE EQUIPPED 
WITH CORRECT ORIFICES. SECURELY CAP THIS INLET WHEN NOT 
CONNECTED FOR USE. 

When connect ing to lot outlet, use a listed gas supply connector  for 
mobile homes rated at [ ]  100,000 Btuh or more; [ ]  250,000 Btuh or more. 

Before turning on gas, make certain all gas connections have been made 
tight, all appl iance valves are turned off, and any unconnected outlets 
are capped. 

After turning on gas, test gas piping and connections to appliances for 
leakage with soapy water or bubble solution, and light all pilots. 

Figure 8-5.11 Identification of gas supply connections. 

8-5.12.2 Appl iance  Connections.  MI gas-burn ing  appl iances  
shall  be  c o n n e c t e d  to the  fuel piping.  Materials such as those  
p rov ided  in 8-5.2 or  listed appl iance  c o n n e c t o r s  shall be  used. 
Listed app l i ance  connec to rs ,  when  used, shall  no t  run  
t h r o u g h  walls, floors, ceilings, or  part i t ions,  except  for cabine-  
try, a n d  shall  be  3 ft (914 m m )  or  less in l eng th  or, in the  case 
of  cook ing  appl iances ,  6 ft (1830 ram) or  less. A l u m i n u m  con-  
nec tors  shall  no t  be  used outdoors .  A m a n u f a c t u r e d  h o m e  
c o n t a i n i n g  a c o m b i n a t i o n  LP-Gas and  na tura l  gas system shall  
be p e r m i t t e d  to be  p rov ided  with a gas out le t  to supply exte- 
r ior  appl iances ,  w h e n  instal led in acco rdance  with 8-5.12.2.1 
t h r o u g h  8-5.12.2.4. 

8-5.12.2.1 No po r t i on  of  the  c o m p l e t e d  instal lat ion shall  
pro jec t  b e y o n d  the  wall of  the  m a n u f a c t u r e d  home .  

8-5.12.2.2 T h e  out le t  shall be provided with an approved quick- 
d isconnect  device des igned to provide a positive seal on  the  sup- 
ply side of  the  gas system when  the  appl iance  is d i sconnec ted .  
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A shutoff valve of the nondisplaceable rotor type conforming to 
ANSI Z21.15, lVlanually Operated Gas Valves, shall be installed im- 
mediately upstream of the qtfick-disconnect device. The com- 
plete de~Jce shall be provided as part of the original installation. 

8-5.12.2.3 Protective caps or plugs for the "quick-disconnect" 
device, when disconnected, shall be permanently attached to 
the manufactured home adjacent to the device. 

8-5.12.2.4 A tag shall be permanently attached to the outside 
of the exterior wall of the manufactured home, as close as pos- 
sible to the gas supply connection. The tag shall indicate the 
type of gas and the Btuh capacig" of the outlet and shall be leg- 
ibly inscribed with the following statement: 

THIS OUTLET IS DESIGNED FOR USE WITH PORTA- 
BLE GAS APPLIANCES WHOSE TOTAL INPUT DOES 
NOT EXCEED BTUH. REPLACE PROTEC- 
TIVE COVERING OVER CONNECTOR WHEN NOT IN 
USE. 

8-5.12.3 Valves. A shutoff valve shall be installed in the fuel 
piping at each appliance inside the manufactured home 
structure, upstream of the union or connector, in addition to 
any valve on the appliance, and shall be arranged so as to be 
accessible for the servicing of the appliance and removal of its 
components. The shutoff valve shall be located within 6 ft 
(1830 mm) of a cooking appliance, and within 3 ft (914 ram) 
of any other appliance. A shutoff valve shall be permitted to 
serve more than one appliance if located in accordance with 
these requirements. Shutoff valves shall be of the nondis- 
placeable rotor type and conform to ANSI Z21.15, Manually 
Operated Gas Dth,es. 

8-5.12.4 Gas Piping System Openings. M1 openings in the 
gas piping system shall be made gastight with threaded pipe 
plugs or pipe caps. 

8-5.12.5 Electrical Ground. Gas piping shall not he used for 
an electrical ground. 

8-5.12.6 Couplings. Pipe couplings and tmions shall be used 
to join sections of threaded piping. Right and left nipples or 
couplings shall not be used. 

8-5.12.7 Hangers and Supports. All g~s piping shall be ade- 
quately supported by galvanized or equivalently protected metal 
straps or hangers at inlervals of not more than 4 ft (1220 ram). 
Solid iron-pipe gas supply connection(s) shall be rigidly an- 
chored to a structural member within 6 in. (152 ram) of the 
supply connection (s). 

Exception: t~Tw,e adequate support and proteetion is pmvMed by 
struclural members. 

8-5.12.8 Testing for Leakage. 

8-5.12.8.1 Before appliances are connected, piping systems 
shall stand a pressure of at least 6 ira. mercury or 3 psi gauge 
(21 kPa gauge) ti)r a period of not less than 10 minutes with- 
out showing an}' drop in pressure. Pressure shall be measured 
with a mercury manometer or slope gauge calibrated so as to 
be read in increments of not greater than one-tenth pound, or 
be measured with an equivalent device. The source of normal 
operating pressure shall be isolated hetbre the pressme tesls 
are performed. Before a test is begun, the temperature of the 
ambient air and of the piping shall he approximately the 
same, and constant air" temperature shall be maintained 
throughout the test. 

8-5.12.8.2 Atter appliances are connected, the piping system 
shall be pressurized to no less than 10 in. water cohmm 
(2.5 kPa), nor more than 14 in. water column (3.5 kPa), and 
the appliance connections shall be tested fi)r leakage with 
soapy water or bubble solution. 

8-6 Oil Piping Systems. 

8-6.1 General. The requirements of Section 8-6 shall govern 
the installation of all liquid fuel piping attached to any maml- 
factured home. None of the requirements listed in Section 8-6 
shall apply to the piping in the appliance(s). 

8-6.2 Materials. All materials used for the installation, ex- 
tension, alteration, or repair of any oil piping systems shall be 
new and free from defects or internal obstructions. The sys- 
tem shall be made of materials having a melting point of not 
less than 1450°F (788°C), except as prmided in 8-6.4 and 
8-6.5. Oil piping systems shall consist of one or more of the ma- 
terials described in 8-6.2.1 through 8-6.2.4. 

8-6.2.1 Steel or wrought-iron pipe shall comply with ANSI B 
36.10, Welded and Seamless Wrought Steel Pipe. Threaded copper 
or brass pipe in iron pipe sizes shall be permitted to be used. 

8-6.2.2 Fittings for oil piping shall be wrought iron, mallea- 
ble iron, steel, or brass (containing not more than 75 percent 
copper). 

8-6.2.3 Copper tubing shall be annealed type, Grade K or 
Grade L, conforming to ASTM B 88, Standard Specification for 
Seamless Copper Water 7)the, or shall comply with ASTM B 280, 
Standard Specification for Seamless Copper Tube fi~r Air Conditioning 
and Refrigeration Field Service, 

8-6.2.4 Steel tubing shall have a minimum wall thickness of 
0.032 in. (0.8 ram) for diameters up to 1/,, in. (15 nnn) and 
0.049 in. (1.2 mm) for diameters V, in. (15 ram) and larger. 
Steel tuhing shall be constructed in accordance with ASTM A 
539, Spee!fication for Electric-Resi~tanee-Welded (;oiled Steel Tubing 
./br Gas and Fuel Oil Lines, and shall be externally corrosion- 
protected. 

8-6.3 Size of  Oil Piping. The mininmm size of all fuel-oil 
tank piping connecting outside tanks to the appliance shall be 
no smaller than :Y,q-in. (9-ram) OD copper tubing or ~-in. 
(6-nun) IPS. If No. 1 tirol oil is used with a listed automatic 
pump (tirol lifter), copper tubing shall be sized as specified hy 
the pump manufacturer. 

8-6.4 Joints for Oil Piping. All pipe joints in the piping sys- 
tem, unless welded or brazed, shall be threaded joints that 
comply with ASME B1.20.1, Pipe Threads, General Pulpose ( lnek ). 
The material used for brazing pipe connections shall have a 
melting temperature in excess of 1000°F (538°C). 

8-6.5 Joints for Tubing. Joints in robing shall be made with 
either a single or double flare of the degree recommended hv 
the tubing mantffacmrer by means of listed tubing fittings, or 
shall be brazed with materials having a melting point in excess 
of 10()()"F (538°(;). 

8-6.6 Pipe Joint Compound. Threaded joints shall be made 
tight with listed pipe joint  compotmd applied to the male 
threads only. 

8-6.7 Couplings. Pipe couplings and unions shall be used to 
join sections of threaded pipe. Right and left nipples or cou- 
plings shall not be used. 

1997 Edition 



HEATING, COOl,IN(;, AND FUEI,-BURNING SYSTEMS 5 0 1 - 4 9  

8-6.8 Grade of Piping. Fuel-oil piping installed in conjunc- 
tion with gravity feed systems to oil heat ing e q u i p m e n t  shall 
slope in a gradual rise upward f rom a central  location to both 
the oil tank and the appliance in o rder  to el iminate air locks. 

8-6.9 Strap Hangers. All oil p iping shall be adequately sup- 
por ted  by galvanized or  equivalently protec ted  metal  straps or  
hangers at intervals of  not  more  than 4 ft (1220 ram). Solid 
iron-pipe oil supply connec t ion  (s) shall be rigidly anchored  to 
a structural m e m b e r  within 6 in. (152 ram) of  the supply con- 
nectiora (s). 

Exception: l~7~ere adequate support and pmteetion is provided by 
structural members. 

8-6.10 Testing for Leakage. Before setting the system in op- 
eration,  tank installations and piping shall be checked for oil 
leaks with fuel oil of  the same grade that will be burned  in the 
appliance.  No o ther  material shall be used for testing fuel oil 
tanks and piping. Tanks shall be filled to max imum capacity 
for the final check for oil leakage. 

8-7 Heat-Producing Appliances. 

8-7.1 Heat -producing appliances and vents, and the roof  
jacks and chimneys necessary for their  installation in manufac- 
tured homes,  shall be listed or  certified by a nationally recog- 
nized testing agency for use in manufac tured  homes. 

8-7.1.1 A manufactured  h o m e  shall be provided with a com- 
fort  heat ing system. 

8-7.1.1.1 When  a manufactured  h o m e  is designed to contain 
a hea t ing  appliance,  the heat ing appliance shall be installed 
by the manufac turer  of  the manufac tured  h o m e  in compli-  
ance with applicable sections of  this chapter. 

8-7.1.1.2 When  a manufactured  h o m e  is designed for field 
applicat ion of  an external  heat ing or  combinat ion  heat- 
i n g / c o o l i n g  appliance,  preparat ion of  the manufacttn-ed 
h o m e  for this external  application shall comply with the appli- 
cable sections of  this chapter. 

8-7.1.2 Gas- and oil-burning comfor t  heat ing appliances 
shall have a flue loss of  not  more  than 25 percent ,  and a ther- 
mal efficiency of  not  less than that specified in nationally rec- 
ognized standards. (See Section 8-3.) 

8-7.2 Fuel-burning,  heat-prodttcing appliances and refriger- 
ation appliances shall be of  the vented type and shall vent to 
tile outside. 

Exception: Ranges and ovens. 

8-7.3 Fuel-burning appliances shall not  be conver ted from 
one  fuel to ano ther  fuel unless conver ted ira accordance with 
the terms of  their  listing and the appliance manufacturer ' s  
instructions. 

8-7.4 Performance Efficiency. 

8-7.4.1 All automatic electric storage water heaters installed in 
manufac tured  homes  shall have a standby loss not  exceeding  
4 watts/It" (43 watts/re") of  tank surface area. The  method  of  
test for standby loss shall be as described in Section 4.3.1 of  
ANSI C72.1, Household Automatic Elechic Storage 7~pe I4hter lteate~x 

8-7.4.2 All gas- and oil-fired automatic storage water heaters 
shall have a recovery efficiency, (E) and a standby loss, (S) in ac- 
cordance  with Table 8-7.4.2. The  me thod  of  test of  E and S 
shall be as described in Section 2.7 of  ANSI Z21.10.1, Gas Water 

Heaters, VoL I, Storage Water Heaters with Inp,a/Ratings of 75, 000 
Btu Per Hour or Less, with addendums  ANSI Z21.10.1a and ANSI 
Z21.10.1b, except  that for oil-fired units. CF = 1.0, Q =  total gal- 
lons of  oil consmned  and H = total heat ing vahm of  oil in 
Btu/gal lon .  

Table 8-7.4.2 Recovery Efficiency 

Storage Capacity Recovery 
in Gallons Efficiency (E) Standby Loss (S) 

Less than 25 (95 1,) At least Not more than 
75 percent 7.5 percent 

25 (95 L) up to 35 ( 132 L) 00 Not more than 
7 percent 

35 (132 L) or more 00 Not more than 
6 percent 

8-7.5 Each space heating, cooling, or  combina t ion  heat ing 
and cool ing system shall be prmfided with at least one  readily 
adjustable atttomatic control  for regulat ion of  living space 
temperature .  The  control  shall be placed a m i n i m u m  of  3 ft 
(914 ram) from the vertical edge of  the appl iance compart-  
men t  door. It shall not  he located on an exter ior  wall or  on a 
wall separat ing the appl iance compar tmen t  f rom a habitable 
room. 

8-7.6 Oil-Fired Heating Equipment. All oil-fired heat ing 
e q u i p m e n t  shall confor in  to the requi rements  for liquid fuel- 
burning heat ing appliances in UL 307A, Liquid b)tel-Burning 
Heating Appliances fi)r Man ufactured Homes and Recreational Vehi- 
cles, and shall be installed in accordance with NFPA 31, Stan- 
dard for the Installation t~/ Oil-Burning Equipment 

Exception: Regardless of the ~equitements of the above-referenced 
standarYls, or any other r(,fi'reneed standards, the following shall ,mt 
be requiwd: 

(a) External switches or remote controls that shut off the burner or 
the flow of oil to the burner 

(b) An emevgemy disconnect switch to intemtpt elech# power to 
the equipment under conditions of excessive temperature 

8-8 Exhaust Duct System and Provisions for the Future 
Installation of a Clothes Dryer. 

8-8.1 Clothes Dryers. 

8-8.1.1 All gas and electric clothes dryers shall be exhausted 
to the outside hv a mois tu re / l in t  exhaust  duct  and termina- 
tion fitting. When the clothes dryer is supplied by the manu-  
facturer, the exhaust  duct  and terminat ion fittings shall be 
completely  installed by tile manufacturer.  If  the exhaust  duct  
system is subject to damage dur ing transportation,  it shall not  
be requi red  to be completely installed at the factory if the fol- 
lowing apply: 

(a) The  exhaust duct  system is connec ted  to the clothes 
dryer. 

(h) A moi s tn re / l i n t  exhaust  duct  system is roughed  in, and 
installation instructions are provided in accordance with 
8-8.2(c) or  8-8.3. 

8-8.1.9 A clothes dryer mois tu re / l in t  exhaust  duct  shall not  
be connec ted  to any o ther  duct, vent, or  chimney. 
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8-8.1.3 The exhaust duct shall not terminate beneath the 
manufactured home. 

8-8.1.4 Moisture/lint exhaust ducts shall not be connected 
with sheet metal screws or other fastening devices that extend 
into the interior of the duct. 

8-8.1.5 Moisture/lint exhaust duct and termination fittings 
shall be installed in accordance with the appliance manufac- 
turer's printed instructions. 

8-8.2 Provisions for Future Installation of  a Gas Clothes 
Dryer. A manufactured home shall be permitted to be pro- 
vided with "stubbed-in" equipment at the factory to accommo- 
date future installation of a gas clothes dryer by the owner, 
provided it complies with the following provisions: 

(a) The "stubbed-in" gas outlet shall be provided with a 
shutoff valve, the outlet of which is closed by a threaded pipe 
plug or cap. 

(b) The "stubbed-in" gas outlet shall be permanently la- 
beled to identify it for use only as the supply connection for a 
gas clothes dryer. 

(c) A moisture/l int  duct system consisting of a complete 
access space (hole) through the wall or floor cavity shall be 
provided, and a cap or cover on the interior and exterior of 
the cavity that is secured in such a manner that it can be re- 
moved by a common household tool, shall be provided. The 
cap or cover in place shall limit air infiltration and shall be de- 
signed to resist the entry of water or rodents. The manufac- 
turer shall not be required to provide the moisture/lint 
exhaust duct or the termination fitting. The manufacturer 
shall provide written instructions to the owner on how to com- 
plete the exhaust duct installation in accordance with the pro- 
visions of 8-8.1.1 through 8-8.1.5. 

8-8.3 Provisions for Future Installation of  Electric Clothes 
Dryers. When wiring is installed to accommodate future in- 
stallation of an electric clothes dryer by the owner, the manu- 
facturer shall comply with the following provisions: 

(a) The manufacturer shall provide a roughed-in, mois- 
ture/ l int  exhaust duct system consisting of  a complete access 
space (hole) through the wall or floor cavity, and a cap or 
cover on the interior and exterior of the cavity that is secured 
in such a manner that it can be removed by the use of com- 
mon household tools. The cap or cover in place shall limit air 
filtration and shall be designed to resist the entry of water or 
rodents into the home. The manufacturer shall not be re- 
quired to provide the moisture/l int  exhaust duct or the ter- 
mination fitting. 

(b) The manufacturer shall install a receptacle for future 
connection of the dryer. 

(c) The manufacturer shall provide written instructions 
on how to complete the exhaust duct installation in accor- 
dance with the provisions of 8-8.1.1 through 8-8.1.5. 

8-9 Installation of  Appliances. 

8-9.1 The installation of each appliance shall conform to the 
terms of its listing and the manufacturer's instructions. The in- 
staller shall leave the manufacturer's instructions attached to 
the appliance. Every appliance shall be secured in place to 
avoid displacement. For the purpose of servicing and replace- 
ment, each appliance shall be both accessible and removable. 

8-9.2 Heat-producing appliances shall be so located that no 
doors, drapes, or other such material can be placed or swung 

closer to the front of the appliance than the clearances speci- 
fied on the labeled appliances. 

8-9.3 Clearances surrounding heat-producing appliances 
shall not be less than the clearances specified in the terms of 
their listings. 

8-9.3.1 Prevention of  Storage. The area surrounding heat- 
producing appliances installed in areas with interior or exte- 
rior access shall be framed in or guarded with noncombustible 
material such that the distance from the appliance to the fram- 
ing or guarding material is not greater than 3 in. (76 mm), or 
the appliance shall be installed in compliance with 8-9.3.2. 
When clearance required by the listing is greater than 3 in. 
(76 mm), the guard or frame shall not be closer to the appli- 
ance than the distance provided in the listing. 

8-9.3.2 Clearance spaces surrounding heat-producing ap- 
pliances shall not be required to be framed in or guarded 
with noncombustible material when in compliance with the 
following: 

(a) A space is designed specifically for a clothes washer or 
dryer. 

(b) Dimensions surrounding the appliance do not exceed 
3 in. (76 mm). 

(c) The manufacturer affixes a 3-in. x 5-in. (76-mm x 
127-mm) adhesive-backed, plastic, laminated label or the 
equivalent to a clearly visible location on the side of the alcove 
or compartment containing the appliance, or to the appli- 
ance itself, that reads as follows: 

WARNING 

THIS COMPARTMENT IS NOT TO BE USED AS A 
STORAGE AREA. STORAGE OF COMBUSTIBLE MA- 
TERIALS OR CONTAINERS ON OR NEAR ANY APPLI- 
ANCE IN THIS COMPARTMENT MAY CREATE A FIRE 
HAZARD. DO NOT STORE SUCH MATERIALS OR 
CONTAINERS IN THIS COMPARTMENT. 

8-9.4 All fuel-burning appliances shall be installed to provide 
for the complete separation of the combustion system from 
the interior atmosphere of the manufactured home. Combus- 
tion air inlets and flue gas outlets shall be listed or certified as 
components of the appliance. The required separation shall 
be permitted to be obtained by the following: 

(a) The installation of direct-vent system (sealed combus- 
tion system) appliances; or 

(b) The installation of appliances within enclosures so as 
to separate the appliance combustion system and venting sys- 
tem from the interior atmosphere of the manufactured 
home. There shall not be any door, removable access panel, 
or other opening into the enclosure from the inside of the 
manufactured home. Any opening for ducts, piping, wiring, 
and so on, shall be sealed. 

Exception: Ranges, ovens, illuminating appliances, clothes dryers, 
solid fuel-burning fireplaces, and solid fuel-burning fireplace stoves. 

8-9.5 A forced-air appliance and its return-air system shall be 
designed and installed so that negative pressure created by the 
air-circulating fan cannot affect its own, or another appli- 
ance's, combustion air supply or act to mix products of com- 
bustion with circulating air. 

8-9.5.1 The air-circulating fan of a furnace installed in an en- 
closure with another fuel-burning appliance shall be operable 
only when any door or panel covering an opening in the fur- 
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nace fan compar tment ,  or  in a return air p lenum or duct, is in 
the closed position. 

Exception: Thi.s requirement shall not appl~: i f  both appliances are 
direct-vent sv,stem (seuled combustion s~,stem ) appliances. 

8-9.5.2 If a warm-air appliance is installed within an enclo- 
sure to conform to 8-9.4(b), each warm-air out let  and each re- 
turn-air inlet shall ex tend  to the exter ior  of  the enclosure.  
Ducts, if used for that purpose,  shall not  have any open ing  
within the enclosure  and shall te rminate  at a location exter ior  
to tile enclosure.  

8-9.5.3 Cooling coils installed as a port ion of, or  in connec-  
tion with, any forced-air turnace shall be installed on the 
downstream side unless the furnace is specifically otherwise 
listed. 

8-9.5.4 An air condi t ioner  evaporator  section shall not  be lo- 
cated in the air discharge duct  or  p lenmn of  any forced-air tur- 
nace unless the manufac tured  h o m e  nmnuthcturer  has 
compl ied  with certification requi red  ill Section 6-11. 

8-9.5.5 If a cool ing coil is installed with a forced-air fiwnace, 
the coil shall be installed in accordance  with its listing. When 
a furnace coil unit  has a l imited listing, the installation shall be 
in accordance  with that listing. 

8-9.5.6 V~qaen an external heat ing appliance or  combinat ion 
coo l ing /hea t ing  appliance is to be field-installed, the h o m e  
manufacturer  shall make proxSsious for the proper  location of  
the connect ions  to the supply and return air systems. Tile man- 
ufacturer  shall not  be required to provide tile coo l ing /hea t ing  
appliances. Provisions for connect ion  to the home's  supply 
and return air system made by the manufacturer  shall include 
all fittings and connect ion  ducts to the main duct and return 
air system such that the installer is only required to provide the 
R)llowing: 

(a) The  appliance 

(b) Any appliance connect ions  to the h o m e  

(c) The  connec t ing  duct  between the external  appliance 
and the fitting installed on the h o m e  by tile manutac ture r  

Exception: The requirement for manl{facturer preparations Jbr con- 
nections to the sul~ly and return air s~stems shall not apply to supply 
or return air,~ystems designed only to accept external cooling (i.e., self- 
contained air conditioning s~,stems, etc. ). 

8-9.5.7 The  installation of  a se l f  conta ined  air condi t ioner  
comfor t  cool ing appliance shall meet  the following require- 
men  ts: 

(a) Installation on a duct  c o m m o n  with an installed heat- 
ing appl iance shall require the installation of  an automatic  
damper  or  o ther  means  to prevent  the cooled  air fl 'om pass- 
ing through the heat ing appliance. 

Exception to (a): The heating appliance is certified or listed for 
such application and the supply sv,stem is i,ltended for such an 
application. 

(b) The  installation shall prevent  the flow of heated  air 
into the external  cool ing appliance and its connec t ing  ducts 
to the manufac tured  h o m e  supply and return air system dur- 
ing the opera t ion  of  the heat ing appliance installed in the 
manut~tctured home.  

(c) The  installation shall prevent  s imultaneous opera t ion  
of  the heat ing  and cool ing appliances. 

8-9.6 Vertical Clearance above Cooking Top. Ranges shall 
have a vertical c learance above the cooking top of  not  less than 
24 in. (610 mm).  (See Section 3-4.) 

8-9.7 Solid fnel-bnrning, factory-built fireplaces, and fire- 
place stoves listed for use in manufac tured  homes  shall be in- 
stalled in manufac tured  homes  in accordance  with 8-9.7. A 
fireplace or  fireplace stove shall not  be considered as a heat ing 
facility for de te rmin ing  compl iance  with Chapter  6. 

8-9.7.1 A solid tirol-burning fireplace or  fireplace stove shall 
be equ ipped  with integral door(s)  or  shutter(s) designed to 
close the fireplace or  fireplace stove fire chamber  opening,  
and shall include comple te  means  for vent ing through the 
roof, a combust ion air inlet, a hear th  extension,  and means to 
securely attach the fireplace or  the fireplace stove to the man- 
ufactured h o m e  structure. The  installation shall conform to 
8-9.7.1.1 through 8-9.7.1.7. 

8-9.7.1.1 A listed, factoD,-built chimney, designed to be at- 
tached directly to the fireplace or  fireplace stove, shall be 
used. The  listed, factory-built ch imney shall be equ ipped  with, 
and contain as part of  its listing, a terminat ion device (s) and a 
spark arrester (s). 

8-9.7.1.2 A fireplace or  fireplace stove, air iutake assembly, 
hearth extension,  and ch imney shall be installed in accor- 
dance with the terms of  their  listings and their  manufacturer ' s  
instructions. 

8-9.7.1.3 The  combust ion air inlet shall conduc t  the air di- 
rectly into the fire chamber  and shall be designed to prevent  
material fi'om tile hearth d ropping  onto  the area beneath  the 
manufactured  home.  

8-9.7.1.4 The  [ireplace or  fireplace stove shall no! be in- 
stalled in a s leeping room. 

8-9.7.1.5 The hearth extension shall be of  noncombust ib le  
material not  less than :~s-in. (10-mm) thick. The  hear th  shall 
extend at least 16 in. (406 ram) in t~ont of  and 8 in. (203 mm) 
beyond each side of  the fireplace or  fireplace stove opening.  
Fur thermore ,  the hear th  shall ex tend  over the ent ire  surface 
beneath  a fireplace stove, or  beneath  an elevated or  overhan D 
ing fireplace. 

8-9.7.1.6 The  label on each solid fiml-burning fireplace and 
solid fuel-burning fireplace stove shall include the following 
wording: 

FOR USE ~ q T H  SOLID FUEL ONLY. 

8-9.7.1.7 The  chimney shall ex tend  at least 3 ft (914 ram) 
above the part of  the roof  through which it passes and at least 
2 ft (610 nnn) above the highest  elevation of  any part of  the 
manufac tured  h o m e  within 10 ft (3050 ram) of  the chimnev. 
Portions of  the ch imney and terminat ion that exceed  an ele- 
vation of  13~: ft (4115 mm) above ground  level shall be per- 
mitred to be designed to be removed for t ransport ing the 
manufac tured  home.  

8-10 Venting, Ventilation, and Combustion Air. 

8-10.1 The  vent ing requi red  by 8-7.2 shall be accompl ished 
by one  or  more  of  the following methods:  

(a) An integral vent system listed or  certified as part of  the 
appliance 

(b) A vent ing system consisting entirely of  listed compo-  
nents, including roof  jack, installed in accordance with the 
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terms of the appliance listing and the appliance manufac- 
turer's instructions 

8-10.2 Venting and combustion air systems shall be installed 
in accordance with 8-10.2.1 through 8-10.2.3. 

8-10.2.1 Components shall be securely assembled and prop- 
erly aligned at the factory in accordance with the appliance 
manufacturer's instructions. Vertical or horizontal sections of 
a fuel-fired heating appliance venting system that extend be- 
yond the roof line or outside the wall line shall be permitted 
to be installed at the site. Sectional venting systems shall be 
listed for such applications and installed in accordance with 
the terms of their listings and manufacturers' instructions. In 
cases where sections of the venting svstem are removed for 
transportation, a label shall be permanently attached to the 
appliance that includes the following statement: 

SECTIONS OF THE VENTING SYSTEM HAVE NOT 
BEEN INSTALLED. WARNING - -  DO NOT OPERATE 
THE APPLIANCE UNTIL ALL SECTIONS HAVE BEEN 
ASSEMBLED AND INSTALLED IN ACCORDANCE 
WITH MANUFACTURER'S INSTRUCTIONS. 

8-10.2.2 Draft hood connectors shall be firmly attached to 
draft hood outlets or flue collars by sheet metal screws or by 
equivalent effective mechanical fasteners. 

8-10.2.3 EveQ'joint of a vent, vent connector, exhaust duct. 
and combustion air intake shall be secure and in alignment. 

8-10.3 Venting systems shall not terminate underneath a 
manufactured home. 

8-10.4 Venting system terminations shall be not less than 3 ft 
(914 ram) from any motor-driven air intake discharging into 
habitable areas. 

8-10.5 The area where cooking appliances are located shall 
be ventilated by a metal duct, or by listed mechanical ventilat- 
ing equipment discharging outside the home that is installed 
in accordance with the terms of listing and the manut~tcturer's 
instructions. The metal duct shall be permitted to be single- 
wall; not less than 12.5 in)' (8064 ram=') in cross-sectional area, 
with minimnm dimension of 2 in. (51 nlnl); located above the 
appliance(s) and terminating outside the nmnufactured 
home. Gravity or mechanical ventilation shall be installed 
within a horizontal distance of not more than 10 ft (3050 ram) 
from the vertical front of the appliance(s). 

8-10.6 Mechanical ventilation that exhausts directly to the 
outside atmosphere from the living space of a home shall be 
equipped with an automatic or manual damper. Operating 
controls shall be provided such that mechanical ventilation 
can be separately operated without directly energizing other 
ener~'-consuming devices. 

8-11 Instructions. Operating instructions shall be provided 
with each appliance. These instructions shall include direc- 
tions and information covering the proper use and efficient 
operation of the appliance and its proper maintenance. 

8-12 Marking. 

8-12.1 Intormation on clearances, input rating, lighting, and 
shutdown shall be attached to the appliances with the same 
permanence as the nameplate, and shall be so located that it 
is easily readable when the appliance is properly installed or 
shut down ['or transporting of the manufactured home. 

8-12.2 Each fuel-burning appliance shall bear permanent  
markings designating the type(s) of thel lot which it is listed. 

8-13 Accessibility. Every appliance shall be accessible for in- 
spection, service, repair, and replacement without removing 
permanent  construction. For these purposes, inlet piping sup- 
plying the appliance shall not be considered permanent  con- 
struction. Sufficient space shall be available to enable the 
operator to observe the burner, control, and ignition means 
while starting the appliance. 

8-14 Appliances, Cooling. 

8-14.1 Every air conditioning unit or combination air condi- 
tioning and heating unit shall be listed or certified by a nation- 
ally recognized testing agency for the application for which 
the unit is intended, and shall be installed in accordance with 
the terms of its listing. 

8-14.1.1 Mechanical air conditioners shall be rated in accor- 
dance with ARI Standard 210/240, Unitarv Air Conditionin E 
and Air Somz'e Heat Pump Equipment, and certified by ARI or an- 
other nationally recognized testing agency capable of provid- 
ing follow-up service. 

8-14.1.1.1 Electric motor-driven unitary air-cooled air condi- 
tioners and heat pumps in the cooling mode with rated capac- 
ity less than 65,000 Btuh (19045 watts), when rated at the ,M{I 
standard rating conditions in ARI Standard 210/240, Unitary 
Air Conditioning and Air Source Heat Pump Equipment, shall have 
seasonal ener~ '  efficiency (SEER) vahms not less than 10 for 
split systems and 9.7 for single package systems. 

8-14.1.1.2 Air-cooled heat pumps in the heating mode shall 
be certified to comply with all the requirements of ARI Stan- 
dard 210/240, Unitary Air Conditioning and Air Source Heat 
Pump Equipment, with HSPF efficiencies of not less than 6.8 for 
split systems and 6.6 for single package systems. Electric mo- 
toi~driven vapor compression heat pumps with snpplemental 
electrical resistance heat shall be sized to provide by compres- 
sion at least 60 percent of the calculated annual heating re- 
quirements tor the manufactured home being served. A 
control shall he provided and set to prevent operation of sup- 
plemental electrical resistance heat at outdoor temperatures 
above 4(I°F (4°C), except for defrost operation. 

8-14.1.1.3 Electric motor-driven vapor compression heat 
pumps with supplemental electric-resistance heat of cooling 
capacity less than 65,000 Btuh (19045 watts), conforming to 
ARI Standard 210/240, Unita U Air Conditioning and Air Source 
lteat Pump Equipment, shall have a cooling mode SEER of at 
least 10 for split svstems and 9.7 for single package systems. 

8-14.1.2 Gas-fred absorption air conditioners shall be listed 
or certified in accordance with ANSI Z21.40.1, Gas-Fired Ab- 
sotption SummerAir ConditioningAppliance.~, with Addendum I a. 

8-14.1.3 Direct refrigerating systems serving any air condi- 
tioning or comfort cooling system installed in a manufactured 
home shall employ a type of refi-igerant that ranks no lower 
than Group 5 in UL Class~cation of ('omparative Life Hazard of 
Dzrious Chemicals. 

8-14.1.4 When a cooling o r  heat pump coil and air condi- 
tioner blower are installed with a furnace or heating appli- 
ance, they shall be tested and listed in combination for 
heating and safety performance bv a nationally recognized 
testing agency. 
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8-14.1.5 (:ooling or heat pump indoor coils and outdoor sec- 
tions shall be certified, listed, and rated in combination for ca- 
pacity and efticiencv by a nationally recognized testing 
agency(ies). Rating procedures shall be based on U.S. I)epart- 
ment of Energy test procedures. 

8-14.2 Installation and Instructions. 

8-14.2.1 The installation of each appliance shall conform to 
the terms of its listing as specified on the appliance and in the 
manufacturer's instructions. The installer shall include the 
manttfactnrer's installation instructions in the nlanuf,tctured 
home. Appliances shall be secured in place to avoid displace- 
ment and movement froin vibration and road shock. 

8-14.2.2 Operating instructions shall be provided with the 
appliance. 

8-14.3 Fuel-burning air conditioners also shall comply with 
Section 8-7. 

8-14.4 The appliance rating plate shall be located so that it is 
easily readable when the appliance is properly installed. 

8.14.5 Every installed appliance shall be accessible for in- 
spection, service, repair, and replacement without removing 
permanent construction. 

8-15 Circulating Air System. 

8-15.1 Supply System. 

8-15.1.1 Supply ducLs and any dampers contained therein 
shall be made from galvanized steel, tin-plated steel, or almni- 
num, or shall be listed in accordance with UL 181, Photo U- 
Made Air Ducts and Connectors, (:lass (/, or Class I air ducts and 
air connectors. Class 1 air ducts and air connectors shall be 
located at least 3 ft (914 ram) from the furnace bonnet or ple- 
num. Air connectors shall not be used for exterior manufac- 
tured holne duct connection. A duct system integral with the 
structure shall be of durable construction that can be demon- 
strated to be equally resistant to fire and deterioration. Ducts 
constructed from sheet metal shall be in accordance with 
Table 8-15.1.1. 

Table 8-15.1.1 Minimum Metal Thickness for Ducts' 

Diameter Width 
Duct 14 in. (356 mm) over 14 in. 
Type or less (356 mm) 

Round 0.01 "4 (().~?, mi l l  ) 0.016 (0.41 ram) 
Fnclosed rec tangu la r  0.013 (0.33 ram) 0.016 (OAI ram) 
Exposed rectangtt]ar 0.016 (0AI mm) 0.019 (0.48 ram) 

I V~h,,n " n o n l i n a l "  t h i c k n e s s e s  a r e  s p c c i l i e d ,  0,003 in.  (0.0.'4 ram) shall be a d d e d  
I~l Ih{'~c " l l l i n i l l l l l l l l "  In('lilI Ih]cknesscs .  

8-15.1.1.1 Furnace supply plenums shall he constructed of 
metal that extends a minimum of 3 ft (914 ram) from the heat 
exchanger measured along the centerline of airflow. 

8-15.1.2 Sizing o f  Ducts for Heating. 

8-15.1.2.1 Ducts shall be so designed that when a laheled, 
forced-air furnace is installed and operated continuously at its 
normal heating air circulating rate in the manufactured 
home, with all registers in the tull open position, tile static 
pressure measured in the casing shall not exceed 90 percent 

of that shown on the label of the appliance. For upflow flu-- 
naces, the static pressure shall be taken in the duct plenum. 
For external heating or combination heat ing/cooling appli- 
ances, the static pressure shall be taken at the point used by 
the agency listing or certiB:'ing the appliance. 

8-15.1.2.2 When an evaporator coil specifically designed for 
the particular furnace is installed hetween the furnace and the 
duct plenum, the total static pressure shall be measured down- 
stream of the coil in accordance with the appliance label, and 
shall not exceed 90 percent of that shown on the label of the 
appliance. 

8-15.1.2.3 When any other listed ai1~cooler coil is installed 
between the [hrnace and the duct plenum, tile total static 
pressure shall be measured between the furnace and the coil 
and shall not exceed 90 percent of that shown on the label of 
the furnace. 

8-15.1.2.4 The minimum dimension of any branch duct shall 
be at least lg, in. (38 ram), and the minimum dimension of 
any main duct shall be at least 2g, in. (64 mm). 

8-15.1.3 Sizing o f  Ducts. 

8-15.1.3.1 The manufactured home manufacturer shall cer- 
tify the capacity of the air-cooling supply duct s~tem for the 
maximum allowable output of ARI-certified central air condi- 
tioning systems. The certification shall be at operating static 
pressure of 0.3 in. (75 Pal of water or greater. (,See Section 6-11.) 

8-15.1.3.2 The refi-igerated air cooling supply duct system, in- 
cluding registers, shall be capable of handling at least 300 cfm 
(0.14 m:~/s) per 10,000 Btuh (2930 watts) with a static pressure 
no greater than 0.3 in. (75 Pal of water when measured at 
room temperature. In the case of the application of external 
self-contained comfort cooling appliances or the cooling 
mode of combination heat ing/cooling appliances, either the 
external ducts between the appliance and the manufactured 
home supply system shall be considered part of, and shall com- 
ply with the requirements tot, the refrigerated air cooling sup- 
ply duct system, or the connecting duct between the external 
appliance and the mobile supply duct system shall be a part of 
the listed appliance. The minimum dimension of any branch 
dnct shall be at least lye in. (40 ram), and the minimum di- 
mension of any main duct shall be at least 21/',, in. (64 ram). 

8-15.1.4 Airtightness of  Supply Duct Systems. A supply duct 
system shall be considered suhstantially airtight when the 
static pressure in the duct system, with all registers sealed and 
with the fin'nace air circulator at high speed, is at least 80 per- 
cent of the static pressure measured in the fi~rnace casing, 
with its outlets sealed and the lilrnace air circulator operating 
at high speed. For the purpose of 8-15. l and 8-15.2, pressures 
shall he measured with a water manometer or equivalent de- 
vice calibrated to read in increments not greater than gl, in. 
(50 Pal water colunm. 

8-15.1.5 Expandable  or Multiple Manufactured H o m e  
Connections.  

8-15.1.5.1 An expandable or multiple manufactured home 
shall be permitted to have ducts of the heating system installed 
in the various units. The points of connection shall be de- 
signed and constructed such that when the manufactured 
home is fully expanded or coupled, tile resulting duct .joint 
,viii conform to the requirements of8-15.1.5. 
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8-15.1.5.2 Installation instructions for support ing the cross- 
over duct  from the manufactured  home  shall be provided for 
on-site installation. The  duct  shall not  be in contact  with the 
ground.  

8-15.1.6 Air supply ducts shall be insulated with material ha~  
ing an effective thermal  resistance (R) of  not  less than 4, un- 
less they are within manufactured  h o m e  insulation having a 
m i n i m u m  effective value of  R-4 for floors, or R-6 tot  ceilings. 

8-15.1.7 Supply and return ducts exposed directly to outside 
air, such as those under  chassis crossover ducts or ducts con- 
nect ing external heating, cooling, or  combinat ion heat- 
i ng / coo l ing  appliances, shall be insulated with material having 
a m in inmm thermal resistance of  R-4, with a cont inuous vapor 
barrier  hax~ing a pe rm rating of  not  more  than 1 perm. Where  
ducts are exposed undernea th  the manulhctnred home,  they 
shall comply with 8-15.1.5.2. 

8-15.2 Return Air Systems. 

8-15.2.1 Return  Air Openings.  Provisions shall be made  to 
permi t  the return of  circulating air f rom all rooms and living 
spaces, except  toilet room(s) ,  to the circulating air SUl)ply inlet 
of  the filrnace. 

8-15.2.2 Duct Material. Return ducts and any diverting damp- 
ers contained therein shall be in accordance ~qth 8-15.2.2.1 
through 8-15.2.2.5. 

8-15.2.2.1 Portions of  return ducts directly above the heat- 
ing surfaces, or  closer than 2 ft (610 ram) from the outer  
,jacket or  casing of  the furnace, shall be constructed of  metal  
in accordance with 8-15.1.1, or  shall be listed Class 0 or  Class 
1 air ducts. 

8-15.2.2.2 Return ducts shall be constructed of  l-in. (25-ram) 
(nominal)  wood boards (flame spread index of  not  more  than 
200), o ther  suitable material no more  flannnable than 1-in. 
(25-nnn) board, or  in accordance  with 8-15.1.1. 

8-15.2.2.3 The  inter ior  of  combust ible  ducts shall he lined 
with noncombust ib le  material at points where there is a dan- 
ger from incandescent  particles d ropped  through the register 
or  fiirnace, such as directly t inder floor registers and the bot- 
tom return of  a f u r n a c e .  

8-15.2.2.4 Factory made  air ducts and air connectors  used 
for connect ing  external  heating, cooling, or  combinat ion  
hea t ing /coo l ing  appliances to the supply system and return 
air system of  a manufactured  h o m e  shall be listed by a nation- 
ally recognized testing agency. Ducts appl ied to external  heat- 
ing appliances or  combina t ion  hea t ing / coo l ing  appliances 
supply system outlets shall be constructed of  metal in accor- 
dance with 8-15.1.1, or  shall be listed Class 0 or  (;lass 1 air 
ducts for those port ions of  the duct  closer than 2 fi (610 ram) 
from the outer  casing of  the appliance.  Air connectors  shall 
not  be used in exter ior  locations. 

8-15.2.2.5 Ducts applied to external  appliances shall be resis- 
tant to deter iora t ing envi ronmenta l  effects including, but  not  
l imited to, uhraviolet  rays, cold weather, or  moisture,  and shall 
be resistant to insects and rodents.  

8-15.2.3 Sizing. The  cross-sectional areas of  the return air 
duct shall not  be less than 2 in." (1290 mm") tk)r each 1000 Btuh 
(293 watts) input  rating of  the appliance.  Dampers  shall not  
be placed in a combina t ion  fresh air intake and return air duct  

ar ranged so that the requi red  cross-sectional area will not  be 
reduced  at all possible positions of  the damper.  

8-15.2.4 Permanent, Unclosable Openings .  Lixing areas not  
served bv return air ducts, or  which are closed off  f rom the re- 
turn open ing  of  the furnace by doors,  sliding partitions, or  
o ther  means,  shall be provided with permanent ,  unclosable  
openings  in the doors, or  separat ing parti t ions to allow circu- 
lated air to return to the furnace. Such openings  shall be per- 
mit ted to be grilled or  louvered. The  net  free area of  each 
open ing  shall be not  less than 1 in. ~ (645 m") for every 5 ft" 
(4645 cm 2) of  total living area closed off  from the furnace by 
the door  or  parti t ion serviced by that opening.  Undercu t t ing  
doors connec t ing  the closed-off space shall be permi t t ed  to be 
used as a means of  providing return air area. However, in the 
event  that doors are undercut ,  they shall be undercu t  a mini- 
m m n  of 2 in. (5(1 ram), and no more  than 2~e in. (64 ram),  as 
measured from the top surface of  the f loor decking to the bot- 
tom of the door, and no more  than one  h a l f o f  the free air area 
so provided shall be counted  as re turn air area. 

8-15.3 Joints  and Seams. Joints  and seams of  ducts shall be 
securely fastened and made  substantially airtight. Slip jo ints  
shall have a lap of  at least 1 in. (25 ram) and shall be individu- 
ally fastened. Tape or  caulking c o m p o u n d  shall be permi t ted  
to be used for sealing mechanically secure joints.  Where  used, 
tape or  caulking c o m p o n n d  shall not  be subjected to deterio-  
ration under  long exposures to tempera tures  up to 200°F 
(93°C) and to condi t ions  of  high humidity, excessive moisture,  
or  mildew. 

8-15.4 Supports .  l)ucts shall be securely supported.  

8-15.5 Registers or Grilles. Fittings connec t ing  the registers 
or  grilles to the duel system shall be constrncted of  metal  or  
material that complies with the requi rements  of  Class 0 or  
Class 1 air ducts or  air connectors  in accordance  with UL 181, 
b?Lcto(y Made Air Ducts and Connector~ Air supply terminal  de- 
vices (registers) when installed in kitchens, bedrooms,  and 
ba throoms shall be equ ipped  with adjustable dampers .  Regis- 
ters or  grilles shall he constructed of  metal  or  conform with 
the following: 

(a) Registers or  grilles shall he made  of  a material  classi- 
fied 94V-0 or  94V-1 when tested as descr ibed  in UL 94, Tests 
fin" Ham inability of Plastic Mate~fal~ for Parts in Devices and Appli- 
(I I1 CC% 

(h) Registers or  grilles shall resist, without  structural fail- 
tire, a 200-lb (90.7-kg) concent ra ted  load on a 2-in. (50-ram) 
d iameter  disc appl ied to the most  critical area of  the exposed 
lace of  the register or  grille. For this test, the register or  grille 
shall be at a t empera ture  of  not  less than 165°F (74°C), and 
shall be suppor ted  in accordance  with the manufacturer ' s  
instructions. 

Chapter 9 Electrical Systems 

9-1 Scope. 

9-1.1 This chapter  and Part A of  Article 550 of  NFPA 70, Na- 
tional Elech4cal Code, shall apply to the electrical conductors  
and equ ipmen t  installed within or  on mannfac tured  he)rues, 
and the conductors  that connec t  mantffactured homes  to a 
supply of  electricity. 
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9-1.2 In add i t ion  to the  r e q u i r e m e n t s  of  this s t anda rd  and  
Article 550 of  NFPA 70, Nalio,al Electrical Code, the  appl icable  
por t ions  of  o t h e r  articles of  the  National Eh, etrieal (;ode tha t  
cover  electrical  instal lat ions in m a n u f a c t u r e d  h o m e s  shall  be  
followed. W h e r e v e r  the  r e q u i r e m e n t s  of  this s t andard  differ  
f rom the  r e q u i r e m e n t s  of  the  National Electrical Code, tiffs stan- 
da rd  shall apply. 

9-1.3 T h e  provisions of  this s t anda rd  shall apply to manufac-  
tu red  h o m e s  i n t e n d e d  to t  c o n n e c t i o n  to a wir ing system nom-  
inally ra ted 120 /240  wilts, 3-wire ac, with g r o u n d e d  neutra l .  

9-1.4 All electrical materials ,  devices, appl iances ,  fittings, 
and  o t h e r  e q u i p m e n t  shall  be listed or  labeled by an  app roved  
test ing agency and  shall be  c o n n e c t e d  in an  approved  m a n n e r  
when  ix* service. 

9-1.5 Alunf inum conduc tors ,  a h m f i n u m  alloy conduc tors ,  
and  a l u m i n u m  core  conduc to r s  such as copper-c lad alumi-  
u u m  shall no t  be acceptable  for use in branch-c i rcu i t  wir ing in 
m a n u f a c t u r e d  homes.  

9-2 Defini t ions.  The  tbl lowing def in i t ions  shall apply to 
C h a p t e r  9 onh'.  

Accessible (as Applied to Equipment). Admi t t ing  close ap- 
p roach ;  no t  gua rded  by locked doors,  e levat ion,  or  o t h e r  ef- 
fective means ,  (See definition o/Readily Aecessitde. ) 

Accessible  Wir ing  Methods .  Capab le  of  b e i n g  r emoved  or  
exposed  wi thou t  d a m a g i n g  the  m a n u I a c t u r e d  h o m e  s t ruc ture  
or  finish, or  no t  p e r m a n e n t l y  closed in by the  smxcture  or  tin- 
ish of  the  m a n u f a c t u r e d  home .  (,See definitions of Concealed and 
Exposed l.ive Parts. ) 

Air Conditioning or Comfort Cooling Equipment. All 
e q u i p m e n t  i n t e n d e d  or  instal led | o r  the  pu rpose  of  p rocess ing  
the  I r e a t m e n t  of  air  so as to con t ro l  s innf i taneouslv  its t emper-  
att ire,  humidity,  cleanliness,  and  d i s t r ibu t ion  to mee t  the  re- 
q u i r e m e n t s  of  the  c o n d i t i o n e d  space. 

Appl iance .  Util ization e q u i p m e n t ,  general ly  o t h e r  than  
industr ia l ,  normal ly  bui l t  in s taudard ized  sizes or  types, tha t  is 
instal led or  c o n n e c t e d  as a uni t  to p e r f o r m  o n e  or  more  flmc- 
t ions,  such as c lothes  washing,  air  cond i t ion ing ,  food mixing,  
d e e p  frying, a n d  so on. 

Appl iance ,  Fixed.  An appl iance  that  is fas tened or  other-  
wise secured  at a specific locat ion.  

Appl iance ,  Por tab le .  An app l i ance  that  is actually moved  
or  can easily be  moved  f rom one  place to a n o t h e r  in n o r m a l  
use. For  the  pu rpose  of  this s tandard ,  the  flfllowing majo r  ap- 
p l iances  shall be  cons ide red  por tab le  if co rd -connec ted :  re- 
fr igerators ,  c lothes  washers,  d ishwashers  wi thou t  boos te r  
heaters ,  or  o t h e r  s imilar  appl iances .  

Appl iance ,  Stationary.  An app l iance  tha t  is no t  easily 
moved  f rom one  place to a n o t h e r  in n o r l n a l  u se ,  

Attachment Plug, Plug Cap, Cap. A device that ,  by inser- 
t ion in a receptacle ,  establishes c o n n e c t i o n  be tween  the  con- 
duc tors  of  the  a t t ached  flexible cord  a n d  the  c o n d u c t o r s  
c o n n e c t e d  p e r m a n e n t l y  to the  receptacle .  

Bonding. T h e  p e r m a n e n t  , joining of  metall ic parLs to 
form an  electrically conduct ive  path  tha t  will ensu re  electr ical  
con t inu i ty  a n d  the  capaci t  T to c o n d u c t  safely any cu r r en t  likely 
to be  imposed.  

B r a n c h  Circuit .  Th e  circuil conduc to r s  be tween  the  final 
ove rcu r r en t  device p ro tec t ing  the  circuit  and  the  out le t (s ) .  A 
device no t  app roved  for  b r a n c h  circuit p ro tec t ion ,  such as a 

t h e r m a l  cu tou t  or  m o t o r  over load-protect ive  device, is no t  
cons ide red  as the  o v e r c u r r e n t  device p ro t ec t i ng  tile circuit.  

Branch-Circui t  Appl iance .  A b r a n c h  circuit  supply ing  en- 
ergy to one  or  more  out le ts  to which  appl iances  are to be con- 
nected;  such circuits are to have no  p e r m a n e n t l y  c o n n e c t e d  
l ight ing  fixtures no t  a par t  of  an  appl iance .  

Branch Circuit, General Purpose. A b r a n c h  circuit  that  
supplies  a n u m b e r  of  out le ts  for  l igh t ing  a n d  appl iances .  

Branch Circuit, Individual. A b r a n c h  circuit  tha t  supplies 
only one  ut i l izat ion e q u i p m e n t .  

Cabinet. An enc losure  des igned  e i t h e r  for surface  or  flush 
m o u n t i n g  a n d  prov ided  with a f rame,  mat,  or  t r im in which a 
swinging d o o r  or  doors  are or  can be  hung .  

Circuit Breaker .  A device des igned  to o p e n  a n d  close a cir- 
cuit  by n o n a u t o m a t i c  means ,  a n d  to o p e n  the  circuit  au tomat -  
icallv on  a p r e d e t e r m i n e d  over load of  c u r r e n t  wi thou t  injury 
to itself when  proper ly  appl ied  within its rat ing.  

Concealed. R e n d e r e d  inaccessible bv the  s t ruc tu re  or  fin- 
isfi of  the  m a n u f a c t u r e d  home .  Wires in concea l ed  raceways 
are cons ide red  concea led ,  even t h o u g h  they mav b e c o m e  ac- 
cessible by wi thdrawing  them.  (See definition o[Aaessible IITr/ng 
Metltods. ) 

Connector, Pressure (Solderless). A device tha t  estab- 
lishes a c o n n e c t i o n  be tween  two or  m o r e  conduc tors ,  or  be- 
tween one  or  m o r e  conduc tors ,  a n d  a t e rmina l  by means  of  
mechan ica l  pressure  a n d  wi thou t  the  use of  solder. 

Dead Front (as Applied to Switches, Circui t -Breakers ,  
Switchboards, and Distribution Panelboard). Designed,  con-  
s t ructed,  a n d  instal led so tha t  no  c u r r e n t - c a r w i n g  parts  are 
normal ly  exposed  on  the  front .  

Demand Factor. T h e  rat io of  the  m a x i n m m  d e m a n d  of  a 
system, or  par t  of  a system, to the  total c o n n e c t e d  load of  a sys- 
tem or  the  par t  of  the  system t inde r  cons idera t ion .  

Device. A uni t  of  an electrical  system tha t  is i n t e n d e d  to 
carry, bu t  no t  utilize, electrical  energy. 

Disconnecting Means.  A device, g r o u p  of  devices, or  o t h e r  
means  by which the  conduc to r s  of  a circuit  can  be  discon- 
nec t ed  fi 'om the i r  source  of  supply. 

Enclosed. S u r r o u n d e d  by a case tha t  will p r even t  a pe r son  
f rom accidental ly  con tac t ing  live parts. 

Equipment. A genera l  term,  inc lud ing  mater ia l ,  fittings, 
devices, appl iances ,  fixtures, appara tus ,  and  the  like, used as a 
part  of, or  in c o n n e c t i o n  with, an  electrical  instal lat ion.  

Exposed Live Par ts .  Capable  of  b e i n g  inadve r t en th '  
t o u c h e d  or  a p p r o a c h e d  n e a r e r  than  a safe d is tance  by a per- 
son. T h e  te rm is appl ied  to parts  no t  suitably gua rded ,  iso- 
lated, or  insulated.  /See definitions of Accessibh, (as Applied to 
Equipment) and Conceal, od. ] 

Exposed Wiring Method. On or attached to the  surface  or 
b e h i n d  panels  des igned  to allow access. (See definition of Acces- 
sible Wi~ing Methods. ) 

External ly  Ope rab l e .  Capable  of  be ing  o p e r a t e d  wi thou t  
expos ing  the  o p e r a t o r  to con tac t  with live parts. 

Feeder Assembly. T h e  overhead  or  under-chassis  f eede r  
conductors ,  i nc lud ing  the  g r o u n d i n g  conductox; t oge the r  with 
the  necessary, fitt ings and  e q u i p m e n t ,  or  a power  supply cord  
approved  tor  m a n u f a c t u r e d  h o m e  use, tha t  are des igned  for 
the  purpose  of  del iver ing e n e r ~ '  f rom the  source  of  electrical 
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supply to the distribution panelboard within the manutac tured  
home.  

Fitting. An accesso~, such as a locknut, bushing, or  o ther  
part of  a wiring system, that is in tended  primarily to per form 
a mechanical  rather  than an electrical fimction. 

Ground, A conduct ing  connect ion,  whether  intentional  
or  accidental,  between an electrical circuit or  equ ipmen t  and 
earth, or  to some conduct ing  body that serves in place of  the 
earth. 

Grounded, Connec ted  to earth or  to some conduct ing  
body that serves in place of  the earth. 

Grounded Conductor. A system or  circuit conduc tor  that 
is intentionally grounded.  

Grounding  Conductor.  A conductor  used to connec t  
e q u i p m e n t  or  the g rounded  circuit  of  a wiring system to a 
g round ing  e lect rode or  electrodes.  

Guarded. Covered, shielded, fenced,  enclosed, or  other- 
wise protec ted  bv means of  suitable covers, casings, barriers, 
rails, screens, mats, or  platforms to remove the l ikelihood of  
approach or  contact  by persons or  objects to a point  of  danger. 

Isolated, Not readily accessible to persons unless special 
means  for access are used. 

Laundry Area. An area containing,  or  designed to con- 
tain, e i ther  a laundry' tray, clothes washer, a n d / o r  clothes 
dryer. 

Lighting Outlet .  An outlet  in tended for the direct connec-  
tion of  a lampholder,  a l ighting fixture, or  a pendan t  cord ter- 
minat ing in a lampholder.  

Manufactured Home Accessory Building or Structure. 
Any a~f ing ,  cabana, ramada, storage cabinet, carport,  tence, 
windbreak, or  porch established for the use of  the occupant  of  
the manufactured  h o m e  upon a mannfactured  h o m e  lot. 

Manufactured Home Service Equipment. The equ ipmen t  
conta ining tl~e disconnect ing means, overcurrent protective 
devices, receptacles, or  o ther  means fi>r connect ing  a manu-  
factured home  feeder  assembly. 

Outlet .  A point  on tile wiring svstem at which current  is 
taken to supply utilization equipment .  

Panelboard. A single panel or  group of  panel units ¢te- 
signed for assembly in the form of  a single panel; including 
buses, automatic overcurrent  protective devices, and 
equ ipped  with or  without switches tbr the control  of  light, 
heat, or  power circuits; designed to be placed in a cabinet or  
cutout  box placed in or  against a wall or  parti t ion and accessi- 
ble only from the front. 

Raceway. An enclosed channel  of  metal or  nonmetal l ic  
materials designed expressly for hold ing  wires, cables, or  bus- 
bars, with additional functions as permi t ted  in NFPA 70, Na- 
tional Electrical Co& Raceways include, but  are not  l imited to, 
rigid metal conduit ,  rigid nonmetal l ic  conduit ,  in termedia te  
metal conduit ,  l iquidtight  flexible conduit ,  flexible metallic 
tubing, flexible metal conduit ,  electrical nonmetal l ic  tnbing, 
electrical metallic tubing, unde r l l oo r  raceways, cellular con- 
crete floor raceways, cellular metal f loor raceways, surface 
raceways, wireways, and busways. 

Raintight. Constructed or  protected so that exposure  to a 
beat ing rain will not  resnh in the ent rance  of  water u n d e r  
specified field test conditions.  

Readily Accessible. Capable of  being reached quickly for 
operat ion,  renewal, or  inspection, without requir ing  those to 
whom ready access is requisite to cl imb over or  remove obsta- 
cles or  to resort  to portable  ladders, chairs, and so on. [See def 
in ition ( f  Accessible (as Applied to Equipment).] 

Receptacle. A contact  device installed at an out le t  for the 
connec t ion  of  a single a t tachment  plug. A single receptacle  is 
a single contact  device with no o ther  contact  device on the 
same yoke. A mult iple  receptacle is a single device conta in ing  
two or  more  receptacles. 

Receptacle Outlet .  An outlet  where one  or  more  recepta- 
cles are installed. 

Util ization Equipment .  Equ ipmen t  that utilizes electric 
e n e r ~ '  for mechanical ,  chemical ,  heating, l ighting, or  similar 
purposes. 

Voltage (of a Circuit).* The  greatest  root-mean-square  
(effective) difference of  potential  between any two conductors  
of  the circuit  concerned .  

Weatherproof.* Constructed or  protected so that expo- 
sure to the weather  will not  interfere with successful operat ion.  

9-3 Power Supply. 

9-3.1 The  power supply to the mantffactured h o m e  shall be a 
feeder  assembly consisting of  not  more  than one  listed 50-am- 
pere manufactured  home  power-supply cord or  permanent ly  
installed circuit. A manufactured  h o m e  that is factory- 
equipped  with gas or  oil-fired central heat ing equ ipmen t  and 
cooking appliances shall be permit ted to be prmdded with a 
listed manufactured  home  power-supply cord rated 40 am- 
peres. 

9-3.2 If the rnanul~tctured h o m e  has a power-supply cord, it 
shall be permanent ly  at tached to the distr ibution panelboard  
or  to a junc t ion  box permanent ly  connec ted  to the distribu- 
tion panelboard,  with the fi-ee end te rminat ing  in an attach- 
ment  plug cap. 

9-3.3 Cords with adapters and pigtail ends, extension cords, 
and similar i tems shall not  be a t tached to, or  shipped with, a 
manutac tured  home.  

9-3.4 A listed clamp or the equivalent  shall be provided at 
the distribution panelboard  knockout  to afford strain relief 
tiw tire cord to prevent  strain f rom being transmit ted to the 
mrminals when the power-supply cord is handled  in its ira- 
t ended  manner.  

9-3.5 The  cord shall be of  a listed type with four  conductors,  
one  of  which shall be identif ied by a cont inuous  green  color  
or  a cont inuous  green color  with one  or  more  yellow stripes 
tor use as the g round ing  conductor .  

9-3.6 The  a t tachment  plug cap shall be a 3-pole, 4-wire, 
g round ing  type, rated 50 amperes,  125/250 volts with a config- 
uration as shown in Figure 9-3.6 and in tended  for use with the 
50-ampere, 125/250-volt receptacle conf igurat ion shown in 
Figure 9-3.6. It shall be molded  of  butyl rubber, neoprene ,  or  
o ther  approved materials that have been  found suitable for 
tt~e purpose,  and shall be molded  to the flexible cord so that 
it adheres  tightly to the cord at the point  where the cord enters 
the a t tachment  plug cap. l f  a right-angle cap is used, the con- 
figuralion shall be so or ien ted  that the g round ing  m e m b e r  is 
farthest f iom the cord. 
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Receptacle Cap 

5Oampere @ 

50-ampere 125/250-volt receptacle and attachment plug cap 
configurations, 3-pole, 4-wire, grounding types used for manufactured 
home supply cords and manufactured home parks. Complete details of 
the 50-ampere cap and receptacle can be found in the American 
National Standard Dimensions of Caps, Plugs and Receptacles. 
Grounding Type (ANSI C73.17-1972). 

Figure 9-3.6 Receptacle and attachment plug cap configurations. 

9-3.7 The  overall length of  a power-supply cord, measured 
ti 'om the end of  the cord, including bared leads, to the tace of  
the a t tachment  plug cap, shall not  be less than 21 ft (6.4 m) 
and shall not exceed 36~, ft (11.1 m). The  length of  cord f lom 
the face of  the a t tachment  plug cap to the point  where the 
cord enters the manufactured  h o m e  shall not be less than 
20 ft (6.1 m). 

9-3.8 The  power supply cord shall bear  the tollowing mark- 
ing: "For use with manufactured  homes  - -  40 amperes"  or  
"For use with ntanufacttwed hontes - -  511 amperes." 

9-3.9 Where  the cord passes th rough walls or  floors, it shall 
be p ro tec ted  by means  of  conduits  and bushings or  the eqtf i> 
alent.  The  cord  shall be permi t ted  to he irrstalled within the 
mantffactured h o m e  walls, provided a cont inuous  raceway is 
installed f rom the branch-circuit  pane lboard  to the rrnder~ 
side of  the manufac tured  h o m e  floor. Tire raceway shall be 
permi t t ed  to be rigid condtfit,  electrical metallic tubing, or  
polyethylene (PE), polyvinyl chlor ide (PVC), or  acryhmitrile- 
butadiene-stvrene tABS) plastic tubing, having a min imum 
wall thickness of  nominal  i/s in. (3 nnn).  

9-3.10 Permanen t  provisions shall he made  ti)r the protec- 
tion of  the a t tachment  plug cap of  the power-supply cord and 
any connec to r  cord assembly or  receptacle against corrosion 
and mechanical  damage if such devices are in an exter ior  lo- 
cation while the manttfactured honte  is in transit. 

9-3.11 Where  the calculated load exceeds 50 amperes  or  
where a p e n n a n e n t  feeder  is used, the supply shall be bv 
means of  the following: 

Ca) O n e  mast weatherhead installation, installed in accor- 
dance with Article 230 of  NFPA 70, Natimml Electrical Code, 
conta in ing  four  continuous,  insnlated, color-coded feeder  
conductors ,  one  of  which shall be an e q u i p m e n t  g round ing  
conductor ;  

(h) An approved raceway f iom the disconnect ing means in 
the manufac tured  home  to the unders ide  of  the manufac- 
tured home,  with provisions for the a t tachment  of  a stfitable 
j tmc t ion  box or  fitting to the racewav on the mtderside of  the 
mantffactured home.  The  manufacturer  shall provide in his 
written installation instructions the p roper  feeder  conduc tor  
sizes [br the raceway and the size of  the junc l ion  box to be 
used; or  

(c) Service equ ipmen t  installed o,t the mantlfacttrred 
h o m e  in accordance with Article 230 of  NFPA 70, National 
Electrical Code, and the following: 

1. The  service e q u i p m e n t  is installed in a manne r  ac- 
ceptable to Ibe authority havingjurisdict io, t ;  

2. Exler ior  eqtf ipment ,  or  the enclosure in which it is in- 
stalled, shall be wea the rp roof  and installed in accordance 
with Article 373-2 of  NFPA 70, National Electrical Code. Conduc-  
tors shall be suitable for nse in wet locations: 

3. The  neutral  conduc to r  shall be connec ted  to the sys- 
tent g ro tmding  conduc to r  on the supply side of  tire maiit dis- 
connect  i,t accordance  with Articles 2B0-23, 950-25, and 
25(I-53 of  NFPA 70, Nalio,al Electrical Code; 

4. The  mantffacturer  shall include in its written installa- 
tion instructions one  me thod  of  g round ing  the service equip- 
ntent at the inslallalion site: 

5. The  ntinimtml size g round ing  e lec t rode  conduc tor  
shall be specil ied in the instructions: and 

6. A red warning label shall be m o u n t e d  on or  ac!jacent 
to Ihe service eqtripment.  The  label shall state the tollowing: 

WARNING - -  DO N O T  PROVIDE ELECTRICAL POW- 
ER UNTIL THE ( ; R O U N D I N G  ELE(~TRODE IS IN- 
STAl,LED AND CONNECTED (SEE INSTALLATION 
INSTRUCTIONS) .  

9-4 Disconnecting Means and Branch-Circuit Protective 
Equipment. 

9-4.1 The  hranch-circnit  equ ipmen t  shall he permi t ted  to he 
combined  with the disconnect ing means as a single assembly. 
Such a comhina t ion  shall be permit ted  to he designated as a 
distribution panelhoard.  If a fused distribution panelhoard  is 
used, the max inmm fuse size tbr the mains shall be plainly 
marked,  with let ter ing at least V)-in. (6-mm) high and visible 
when fuses are changed.  (See Article 11(I-22 of NI,PA 70, National 
Eleclrical Code, comernit~g ident!ficatiorl of each disconnecting means 
and each servia,, .feed~ or branch circuit at the point where it origi- 
nated, and the type markin E ,teeded. ) 

94.2  Phrg titses and thseholders shall be tampel=resistant, 
Type S, enclosed in dead-front  fltse panelboards.  Electrical 
distribution panelboards  conta ining circuit breakers shall also 
he dead- t iont  type. 

94 .3  Disconnecting Means. A single disconnect ing means 
shall be provided in each manufac tured  h o m e  consisting o f  a 
circuit breaker, or  a switch and fuses and their  accessories in- 
stalled in a readily accessible location near  the point  of  
en t rance  of  the supply cord or  conductors  into the manufac-  
t m e d  home.  The  main circuit  breakers or  fuses shall be plainly 
marked "Main." This eqtr ipment  shall contain a solderless type 
of  g round ing  connec to r  or  bar for the purposes o fg ro tmding ,  
with sufficient terminals for all g round ing  conductors.  The  
neutral  bar terminat ion of  the g rounded  circtfit conductors  
shall be insulated. 

9-4.4 The  disconnect ing equ ipmen t  shall have a rating suit- 
able tot  the connec ted  load. The  distribution equipment ,  ei- 
ther  circtfit breaker  or  fused type, shall be located a minimum 
of  94 in. (610 mm ) |i~om the bot tom of  such e q u i p m e n t  to the 
floor level of  the manuihc tured  home.  

9-4.5 A distribution panelboard employing a main circtfit 
breaker  shall be rated B0 amperes  and employ a 2-pole circtfit 
breaker  rated 40 antperes for a 40-ampere supply cord, or  
50 amperes  tbr a 50-ampere supply cord. A distribution panel- 
board employing a disconnect  switch and fitses shall be rated 
60 amperes  and shall employ a single 2-pole, 60-ampere fllse- 
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ho lder  with 40- or  50-ampere main fuses for 40- or  50-ampere 
supply cords, respectively. The  outside of  the distribution 
panelboard  shall be plainly marked with the filse size. 

94 .6  The  distribution panelboard shall not  be located in a 
ba th room or any o ther  inaccessible location, but shall be per- 
m i t t ed ju s t  inside a closet entry if the location is such that a 
clear space of  6 in. (152 mm) from any easily ignitable materi- 
als is mainta ined in front  of  the distribution panelboard and 
the distribution panelboard door  can be ex tended  to its full 
open position (at least 90 degrees).  A clear working space at 
least 30 in. (762 mm)  wide and 30 in. (762 ram) in front of  the 
distribution panelboard shall be provided. This space shall ex- 
tend from the floor to the top of  the distribution panelboard.  

94 .7  Branch-circuit  distribution equ ipmen t  shall be in- 
stalled in each manufactured  h o m e  and shall include overcur- 
rent  protect ion for each branch circuit  consisting of  e i ther  
circuit  breakers or  fuses. 

94.7.1 The  branch circuit overcurrent  devices shah be rated 
in accordance with the following: 

(a) Not  more  than the circuit conductors:  and 

(b) Not more  than 150 percent  of  the rating of  a single ap- 
pliance rated 13.3 amperes  or  more  that is supplied by an in- 
dividual branch circtfit; but 

(c) Not  more  than the overcur ren t  protect ion size marked 
on the air condi t ioner  or  o ther  motor-opera ted  appliance. 

9-4.8 A 15-ampere mult iple receptacle shall be permit ted  
where connec ted  to a 20-ampere laundry circuit. 

94.9  Where  circuit breakers are provided for hranch-circuit 
protection,  240-volt circuits shall be protected by 2-pole com- 
mon or  companion  trip, or  handle-tied, paired circuit breakers. 

94.10 A 3-in. bv FY~-in. (76-ram by 44-ram) min imum size tag 
made  of  etched,  metal-stamped, or  embossed brass, stainless 
steel, anodized or  alclad ahnn inum not  less than 0.020 in. 
(.5 mm) thick, or  o ther  approved material [e.g., 0.005-in. 
(.13-mm) plastic laminates] shall be permanent ly  affixed on 
the outside, adjacent  to the feeder  assembly ent rance  and 
shall read as follows: 

THIS C O N N E C T I O N  FOR 120/240-VOLT, 3-POLE, 
4-WIRE, 60-HZ, -AMPERE SUPPIN. 

The correct  ampere  rating shall be marked in the blank space. 

94.11 When a h o m e  is provided with installed service equip- 
ment ,  a single d isconnect ing  means  fi)r d isconnect ing the 
branch-circuit  conductors  from the service ent rance  conduc- 
tors shall be provided in accordance with Part F of  Article 230 
of  NFPA 70, National Electrical Code. The  disconnect ing means 
shall be listed for use as sera~ice equipment .  The  disconnect ing 
means shall be permi t ted  to be combined  with the disconnect  
requi red  by 9-4.3. The  d isconnect ing  means shall be rated not 
more  than the ampere  supply or  service capacity indicated on 
the tag requi red  bv 9-4.10. 

94.12 When a h o m e  is provided with installed service equip- 
ment,  the electrical namepla te  required by 9-4.10 shall read as 
fi)llows: 

THIS C O N N E C T I O N  FOR 120/240-VOLT, 3-POLE, 
3-~AqRE, 60-HZ, -AMPERE SUPPLY. 

The  correct  ampere  rating shall be marked in the blank space. 

9-5 Branch Circuits Required.  The  n u m b e r  of  branch cir- 
cuits requi red  shall be de te rmined  in accordance  with 9-5(a) 
through 9-5(c). 

(a) Lighting. Based on 3-volt-amperes per  sq ft times out- 
side dimensions  of  the manufac tured  h o m e  (coupler  ex- 
cluded) divided by. 120 volts times 15 or  20 amperes  to 
de te rmine  n u m b e r  of  15- or  20-ampere l ighting area circuits. 

Example:  

3 × Length × Width 
120× 15 (or 20) 

= No. of 15- (or 20-) ampere circuits 

(b) Small Appliances. For the small appl iance load in 
kitchens, pantries, d ining rooms, and breakfast rooms of man- 
ufactured homes,  two or more  20-ampere appl iance branch 
circuits, in addi t ion to the branch circuit  specified in Section 
9-5(a), shall be provided for all receptacle outlets in these 
rooms, and such circuits shall have no o the r  outlets. Recepta- 
cle outlets supplied hy at least two appl iance receptacle 
branch circuits shall be installed in the kitchen. 

(c) (;eneral Appliances (InchMing Furnace, IVater tteam; 
Range, and Central or Room Air Conditione~; Etc.). There  shall 
be one  or  more  circuits of  adequate  rating in accordance with 
the following: 

1. The  ampere  rating of  fixed appliances shall not be 
over 50 percen t  of  circuit  rating if l ighting outlets (recepta- 
cles, o ther  than kitchen, d in ing area, and laundry,, considered 
as l ighting outlets) are on same circuit. 

2. For fixed appliances on a circuit  without  l ighting out- 
lets, the sum of  rated amperes  shall not  exceed  the branch- 
circuit rating. Motor  loads or  o the r  cont inuous  duty loads 
shall not  exceed 80 percent  of  the branch circuit  rating. 

3. The  rating of  a single cord- and plug-connected appli- 
ance on a circuit  having no o the r  outlets shall not  exceed 
80 percent  of  the circuit  rating. 

4. The  rating of  a range branch circuit  shall be based on 
tbe range d e m a n d  as specified for ranges in 9-11.2(e). (For 
central air conditionin K. see Article 440 of NFPA 70, National Elec- 
trical Code. ) 

5. Where  a laundry area is provided,  a 20-ampere 
branch circuit  shall be provided to supply laundry receptacle 
outlets. This circuit  shall have no o ther  outlets. [See 9-6.4(g).] 

9-6 Receptacle Oudets. 

9-6.1 All receptacle oudets  shall be in accordance  with the 
fbllowing: 

(a) Of  g round ing  type 

(b) Installed according to Section 210-7 of  NFPA 70, Na- 
tional Electrical Code 

(c) Except  when suppb ing  specific appliances, be parallel- 
hlade, 15- or  20-ampere, 125-volt, e i ther  single or  duplex  

9-6.2 All 120-volt, single-phase, 15- and 20-ampere receptacle 
outlets, including receptacles in light fixtures, installed out- 
doors in compar tments  accessible from the outdoors,  in bath- 
rooms, and within 6 ft (1830 ram) of  a ki tchen sink to serve 
countm~top surfaces, shall have ground-fault  circuit  protect ion 
for personnel .  Feeders  supplying branch circuits shall be per- 
mit ted to be protec ted  by a ground-fault  circuit- interrupter  in 
lieu of  the provision for such interrupters  specified above. 
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Exception: Receptacles dedicated for washers and dryers, also lo- 
cated in a bathroom. 

9-6.3 There shall be an outlet of the grounding type for each 
cord-connected fixed appliance installed. 

9-6.4 Receptacle Outlets Required. Except in the bath, 
closet, and hall areas, receptacle outlets shall be installed at 
wall spaces 2 ft (610 mm) wide or more so that no point along 
the floor line is more than 6 ft (1830 mm) measured horizon- 
tally from an outlet in that space. In addition, a receptacle out- 
let shall be installed in the following locations: 

(a) Over or adjacent to counter tops in the kitchen [at 
least one on each side of the sink if countertops are on each 
side and are 12 in. (305 mm) or over in width] 

(b) Adjacent to the refrigerator and freestanding gas- 
range space. A duplex receptacle shall be permitted to serve 
as the outlet for a countertop and a refrigerator 

(c) At countertop spaces for built-in vanities 

(d) At countertop spaces under  wall-mounted cabinets 

(e) In the wall at the nearest point to where a bar-type 
counter attaches to the wall 

(f) In the wall at the nearest point where a fixed room di- 
vider attaches to the wall 

(g) In laundry areas within 6 ft (1830 mm) of the intended 
location of the laundry appliance (s) 

(h) At least one receptacle outlet outdoors 

(i) Adjacent to bathroom basins or integral with the light 
fixture over the bathroom basin 

9-6.5 Receptacle outlets shall not be required in the follow- 
ing locations: 

(a) In the wall space occupied by built-in kitchen or ward- 
robe cabinets 

(b) In the wall space behind doors that can be opened 
fully against a wall surface 

(c) In room dividers of the lattice type that are less than 
8 ft (2438 mm) long, not solid, and within 6 in. (152 mm) of 
the floor 

(d) In the wall space afforded by bar-type counters 

9-6.6 Receptacle outlets shall not be installed in or within 
reach [30 in. (762 mm)] of a shower or bathtub space. 

9-6.7 Receptacle outlets shall not be installed above electric 
baseboard heaters. 

9-7 Fixtures and Appliances. 

9-7.1 Electrical materials, devices, appliances, fittings, and 
other equipment installed, intended for use in, or attached to 
the manufactured home shall be approved for the application 
and shall be connected in an approved manner  when in ser- 
vice. Facilities shall be provided to securely fasten appliances 
when the manufactured home is in transit. (See Section 9-9.) 

9-7.2 Specifically listed pendant-type fixtures or pendant 
cords shall be permitted in manufactured homes. 

9-7.3 Where a lighting fixture is installed over a bathtub or 
in a shower stall, it shall be of the enclosed and gasketed type 
listed for wet locations. [See also Article 410-4(d) of NFPA 70, Na- 
tional Electrical Code.] 

9-7.4 The switch for shower lighting fixtures and exhaust 
fans located over a tub or in a shower stall shall be located out- 
side the tub or shower space. (See 9-6.4.) 

9-7.5 Any combustible wall or ceiling finish exposed between 
the edge of a fixture canopy, or pan, and an outlet box shall be 
covered with noncombustible or limited-combustible material. 

9-7.6 Every appliance shall be accessible for inspection, ser- 
vice, repair, or replacement without removal of permanent 
construction. 

9-8 Wiring Methods and Materials. 

9-8.1 Except as specifically limited in this section, the wiring 
methods and materials specified in NFPA 70, NationalElectrical 
Code, shall be used in manufactured homes. 

9-8.2 Nonmetallic outlet boxes shall be permitted only with 
nonmetallic cable or nonmetallic raceways. 

9-8.3 Nonmetallic cable located 15 in. (381 mm) or less 
above the floor, if exposed, shall be protected from physical 
damage by covering boards, guard strips, or raceways. Cable 
likely to be damaged by stowage shall be so protected in all 
c a s e s .  

9-8.4 Nonmetallic sheathed cable shall be secured by sta- 
ples, straps, or similar fittings designed and installed so as not 
to injure any cable. Cable shall be secured in place at intervals 
not exceeding 4V2 ft (1370 mm) and shall be within 12 in. 
(305 ram) from every cabinet, box, or fitting. 

9-8.5 Metal-covered and nonmetallic cables shall be permit- 
ted to pass through the centers of the wide side of 2-in. x 4-in. 
(50-mm x 100-mm) studs. However, they shall be protected 
where they pass through 2-in. x 2-in. (50-mm x 50-ram) studs or 
at other studs or frames where the cable or armor would be less 
than 11/4 in. (32 mm) from the inside or outside surface of the 
studs where the wall covering materials are in contact with the 
studs. Steel plates on each side of the cable, or a tube, with not 
less than No. 16 MSG wall thickness shall be required to protect 
the cable. These plates or tubes shall be securely held in place. 

9-8.6 Where metallic faceplates are used, they shall be effec- 
tively grounded. 

9-8.7 If the range, clothes dryer, or similar appliance is con- 
nected by metal-covered cable or flexible metal conduit, a 
length of not less than 3 ft (914 mm) of free cable or conduit 
shall be provided to permit moving the appliance. Type NM or 
Type SE cable shall not be used to connect a range or a dryer. 
This shall not prohibit the use of Type NM or Type SE cable 
between the branch circuit overcurrent-protective device and 
a junction box or range or dryer receptacle. 

9-8.8 Threaded rigid metal conduit or intermediate metal 
conduit shall be provided with a locknut inside and outside 
the box and a conduit bushing shall be used on the inside. 
Rigid nonmetallic conduit or electrical nonmetallic tubing 
shall be permitted. Inside ends of the conduit shall be reamed. 

9-8.9 Switches shall be rated as follows: 

(a) For lighting circuits, switches shall have a 10-ampere, 
120- to 125-volt rating, or higher if needed for the connected 
load. 

(b) For motors or other loads, switches shall have ampere 
or horsepower ratings, or both, adequate for loads controlled. 
(An "ac general-use" snap switch shall be permitted to control 
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a motor 2 horsepower- or less, with rill-load current not over 
80 percent of the switch ampere rating.) 

9-8.10 At least 6 in. (152 mm) offi-ee conductor shall be left 
at each outlet box. 

Exception: l~7wn+ conductors are intended to loop without joints. 

9-8.11 When outdoor or under-chassis line-voltage wiring is 
exposed to moisture or physical damage, it shall be protected 
by rigid metal conduit or intermediate metal conduit. The 
conductors shall be suitable for wet locations. Electrical metal- 
lic tubing or rigid nonmetallic conduit shall be permitted to 
be used when closeh' routed against frames and equipment 
enclosures. 

9-8.12 The cahles or conductors shall be Type NMC, TW, or 
equivalent. 

9-8.13 Outlet boxes of dimensions less than those required 
in Table 370-16(a) of NFPA 70, NationaIElectHcal (;ode, shall be 
permitted, provided the box has been tested and approved for 
the purpose. 

9-8.14 Boxes, fittings, and cabinets shall be securely t,~stened 
in place and shall he supported from a structural member of 
the home, either directly or by using a substantial brace. Snap- 
in type boxes provided with special wall or ceiling brackets that 
securely fasten boxes in walls or ceilings shall be permitted. 

9-8.15 Outlet hoxes shall fit closely to openings in combusti- 
ble walls and ceilings and shall be flush with such surfitces. 

9-8.16 Appliances having branch-circuit terminal connections 
that operate at temperatures higher than 140T (60°C) shall 
have circuit conductors as described in 9-8.16.1 and 9-8.16.2. 

9-8.16.1 Branch-circuit conductors ha~4ng an insulalion suit- 
able for the temperature encountered shall be permitted to be 
run directly to the appliance. 

9-8.16.2 Conductors having an insulation suitable tot the 
temperature encountered shall he run from the appliance ter- 
minal connections to a readily accessible outlet box placed at 
least 1 ft (305 ram) from the appliance. These conductors 
shall be in a suitable racewav that shall extend for at least 4 ft 
( 1220 mm). 

9-8.17 A substantial brace for securing a box, fitting, or cab- 
inet shall be as described in NFPA 70, National Electrical Co<le, 
Article 370-23(d), or the brace, including the fastening mech- 
anism to attach the brace to the home structure, shall with- 
stand a force of 50 lb (22.7 kg) applied to tile brace at the 
intended point(s) of attachment for the box in a direction 
perpendicular to the surface where the box is installed. 

9-8.18 Outlet hoxes shall fit closely to the openings in com- 
bustible walls and ceilings, with a maximum of a J/s-in. (3-ram) 
gap. They shall be flush with the finish surface or project 
therefrom. 

9-8.19 Where the sheathing of NM cable has heen cut or 
damaged and visual inspection reveals that the conductor and 
its insulation has not been damaged, it shall be permitted to 
repair the cable sheath with electrical tape that provides eqtfiv- 
alent protection to the sheaflL 

9-9 Grounding. 

9-9.1 General. Grounding of hoth electrical and nonelectri- 
cal metal parts in a manufactured home shall be through con- 

nectinn to a grounding bus in tile manufactured home 
distribution panelboard. The grounding bus shall be 
grounded through the green-colored conductor in the supply 
cord or the feeder wiring to the service ground in the service- 
entrance equipment located adjacent to the manufactured 
home location. Neither tile frame of the manufactured home 
nor the frame of any appliance shall be connected to the 
grounded circuit conductor (neutral) in the manufactured 
home. 

9-9.2 Insulated Neutral. 

9-9.2.1 The groundcd circuit conductor (neutral) shall bc 
insulated from the grounding conductors and from equip- 
ment enclosures and <)tiler grounded parts. The gronnded cir- 
cuit terminals (netmal) ira the dislributi<m panelboard and ira 
ranges, clothes diyers, counter-mounted cooking units, and 
wall-mounted ovens shall be insulated from the equipment  en- 
closure. Bonding screws, straps, or huses in the distribution 
panelboard or in appliances shall be removed and discarded. 
However, where scrvice equipment is installed in the manufac- 
tured home, the neutral conductors and the ground bus shall 
he permitted to he connected in the distribution panel. 

9-9.2.2 Connections of ranges and clothes dryers with 
120/240-volt, 3-wire ratings shall be made with 4-conductor 
cord and 3-pole, 4-wire, grounding-type plugs, or by Type AC 
cable, Type MC cable, or conduclors enclosed in flexible 
metal conduit. For 120-voh-rated devices, a 3-conductor cord 
and a 2-pole, 3-wire, grounding-type plug shall be pcrmitted. 

9-9.3 Equipment Grounding Means. 

9-9.3.1 The green-colored insulated grounding wire in the 
supply cord or permanent feeder wiring shall be connected to 
the grounding bus in the distribution panelboard or discon- 
necting means. 

9-9.3.2 In tile elcctrical s~stem, all exposed metal parts, en- 
closures, frames, lamp fixture canopies, and so forth, shall he 
elfectivelv bonded to the grounding terminal or enclosure of 
thc distribution panelboard. 

9-9.3.3 Cord-connected appliances, such as washing ma- 
chines, clothes dryers, refiigerators, and the electrical system 
of gas ranges shall bc grounded by nwans of an approved cord 
with grounding ctmdnctor and grotmding-type attachment 
plug. 

9-9.4 Bonding of Noncurrent-Carrying Metal Parts. 

9-9.4.1 All exposed noncurrent-carrying metal parts that are 
able to become energized shall he effectively bonded to the 
grotmding terminal or enclosure of tire distribution panel- 
board. A bonding conductor shall be connected hetween each 
distribution panelboard and an accessible terminal on the 
chassis. 

9-9.4.2* Grounding terminals shall be of the solderless type 
and listed as pressure-terminal connectors recognized for the 
wire size used. Star washers or other approved paint-penetrat- 
ing tittings shall be used to bond terminals to tile chassis or 
other coated areas. The bonding conductor shall be solid or 
stranded, insulated or bare, and shall be No. 8 copper mini- 
mmn, or equal. The bonding conductor shall be routed so as 
not It) be exposed to physical damage. 

9-9.4.3 Metallic gas, water, and waste pipes and metallic air- 
circulating ducts shall be considered bonded if they are con- 
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nected to the terminal on the chassis (see Section 9-9)by clamps, 
by solderless connectors, or by suitable grounding-type straps. 

9-9.4.4 Any metallic roof and exterior covering shall be con- 
sidered bonded if in accordance with the following: 

(a) The metal panels overlap one another and are securely 
attached to the wood or metal frame parts by metallic fasten- 
ers; and 

(b) If the lower panel of the metallic exterior covering is 
secured by metallic fasteners at a cross member of the chassis 
by two metal straps per manufactured home unit or section at 
opposite ends. The bonding strap material shall be a mini- 
mum of 4 in. (102 mm) in width of material equivalent to the 
skin or a material of equal or better electrical conductivity. 
The straps shall be fastened with paint-penetrating fittings, 
such as screws and star washers or equivalent. 

9-10 Electrical Testing. 

9-10.1 Dielectric Strength Test. The wiring of each manu- 
factured home shall be subjected to a 1-minute, 900-voh to 
1079-voh, dielectric strength test (with all switches closed) be- 
tween live parts and the manufactured home ground and 
neutral and the manufactured home ground. Alternatively, 
the test shall be permitted to be performed at 1080 volts to 
1250 volts for 1 second. This test shall be performed after 
branch circuits are complete and after fixtures or appliances 
are installed. 

Exception: Fixtures or appliances that are listed shall not be re- 
quired to withstand the dielectric strength test. 

9-10.2 Each manufactured home shall be subjected to the 
following tests: 

(a) An electrical continuity test to ensure that metallic 
parts are properly bonded; 

(b) An operational test to demonstrate that all equipment, 
except water heaters and electrical furnaces, are connected 
and in working order; and 

(c) Electrical polarity checks to determine that connec- 
tions have been properly made. Visual verification shall be an 
acceptable check. 

9-11 Calculations. 

9-11.1 The following method shall be employed in comput- 
ing the supply cord and distribution-panelboard load for each 
feeder assembly for each manufactured home and shall be 
based on a 3-wire, 120/240-voh supply with 120-voh loads bal- 
anced between the two legs of the 3-wire system. 

(a) Lighting and Small Appliance Load: 

Lighting Volt-Amperes: Length times width of manufac- 
tured home (outside dimensions exclusive of coupler) times 
3 volt-amperes per sq ft; e.g., length x width × 3 = lighting volt- 
amperes. Lighting circuits shall be permitted to serve built-in 
gas ovens with electric service only for lights, clocks, or timers, 
or listed cord-connected garbage disposal units. 

Small Appliance Volt-Amperes: Number of circuits times 
1500 volt-amperes for each 20-ampere appliance receptacle 
circuit (see definition of "Appliance, Portable"); e.g., Number 
of circuits x 1500 = small appliance volt-amperes. 

Total Volt-Amperes: Lighting volt-amperes plus small appli- 
ance = total volt-amperes. 

First 3000 total volt-amperes at 100 percent plus remainder 
at 35 percent = voh-amperes to be divided by 240 volts to ob- 
tain current (amperes) per leg. 

(b) The total load for determining power supply shall be 
the sum of the following: 

1. Lighting and small appliance load as calculated in 9- 
l l . l ( a ) ;  and 

2. Nameplate amperes for motors and heater loads (ex- 
haust fans, air conditioners, and electric, gas, or oil heating). 
Omit smaller of air conditioning and heating, except include 
blower motor if used as air-conditioner evaporator motor. 
Where an air conditioner is not installed and a 40-ampere 
power-supply cord is provided, allow 15 amperes per leg for 
air conditioning; and 

3. 25 percent of current of largest motor in 9-11.1 (b)2; 
and 

4. Total of nameplate amperes for disposal, dishwasher, 
water heater, clothes dryer, wall-mounted oven, and cooking 
units. Where the number  of these appliances exceeds three, 
use 75 percent of total; and 

5. Derive amperes for freestanding range (as distin- 
guished from separate ovens and cooking units) by dividing 
the values in Table 9-11.1 (b)5 by 240 volts; ands 

Table 9-11.1(b)5 Amperes 

Nameplate Rating Use 

10,000 watts or less 
10,001 to 12,500 watts 
12,501 to 13,500 watts 
13,501 to 14,500 watts 
14,501 to 15,500 watts 
15,501 to 16,500 watts 
16,501 to 17,500 watts 

80 percent of rating volt-amperes 
8000 volt-amperes 
8400 volt-amperes 
8800 volt-amperes 
9200 volt-amperes 
9600 volt-amperes 

10,000 volt-amperes 

6. If outlets or circuits are provided for other than factory- 
installed appliances, include the anticipated load. 

(c) The following example is given to illustrate the applica- 
tion of this method of calculation: 

Example. A manufactured home is 70 ftx 10 ft and has 
two portable appliance circuits, a 1000-volt-ampere, 240- 
volt heater, a 200-voh-ampere, 120-voh exhaust fan, a 400- 
volt-ampere, 120-voh dishwasher, and a 7000-voh-ampere 
electric range. [See Table 9-11.1(c).] 

9-11.2 The following is an optional method of calculation for 
lighting and appliance loads for manufactured homes served 
by a single, 3-wire, 120/240-voh set of feeder conductors with 
an ampacity of 100 or greater. The total load for determining 
the feeder ampacity shall be permitted to be computed in ac- 
cordance with Table 9-11.2 instead of the, method previously 
specified. Feeder conductors whose demand load is deter- 
mined by this optional calculation shall be permitted to have 
the neutral load determined by Section 220-22 of NFPA 70, 
National Electrical Code. The loads identified in Table 9-11.2 as 
"other load" and as "Remainder of other load" shall include 
the following: 

(a) 1500 volt-amperes for each 2-wire, 20-ampere small 
appliance branch circuit and each laundry branch circuit 
specified 
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Table 9-11.1 (c) Calculation of Anticipated Load 

Lighting and Small Appliance Load Volt-Amperes 

Lighting and small appliance load 2100 
Small appliance 1500 × 2 3000 
Laundry 1500 x 2 1500 

Total 6600 

1st 3000 volt-amperes at 100 percent 3000 
Remainder (6600-3000) at 35 percent 1260 

Total 4260 

4260 v01t-amperes = 17.75 amperes per leg 
240 volts 

Amperes Amperes 
per leg A per leg B 

Lighting and small appliances 17.75 17.75 
Heater, 240-volt 1000/240 volt 4.2 4.2 

Fan 120-volt 200 volt-amperes x 1290 2.08 
120 - volt 

Dishwasher 120-volt 400 volt-amperes/120 3.3 
volt 

Range (7000 volt-amperes x .8)/240 volts 23.3 23.3 

Totals 47.33 48.55 

NOTE: Based on the higher current calculated for either leg, use one 50-A 
supply cord. 

(b) 3 volt-amperes per  sq ft for general  l ighting and gen- 
eral-use receptacles 

(c) Namepla te  rating of  all fixed appliances, ranges, wall- 
moun ted  ovens, counter -mounted  cooking units, clothes dry- 
ers, and water heaters 

(d) Namepla te  ampere  or  kVA rating of  all motors  and of  
all low-power-factor loads 

(e) The  largest of  the following: 

1. Air condi t ion ing  load 

2. The  65-percent of  nameplate  rating of  the central  
electric space-heating load 

3. The  65-percent of  nameplate  rating of  the load of  
fewer than four  separately control led electric space-heat ing 
units 

4. The  connec ted  load of  four  or  more  separately con- 
trolled electric space-heating units 

Table 9-11.2 Optional Calculation for Manufactured Homes 
With 110-Ampere or Larger Service 

Load Demand Factor 
(in kW or kVA) (Percent) 

Air-conditioning and cooling, including 100% 
heat-pump compressors 

Central electric space heating 65% 
Fewer than 4 separately controlled electric 65% 

space-heating units 
1st 10 kW of all other load 100% 
Remainder of other load 40% 

9-12 Wiring of  Expandable Units and Multi-Wide Units. 

9-12.1 Expandable  or  multi-wide manufac tured  homes  shall 
use approved and listed fixed-type wiring methods  and mate- 
rials for connec t ing  such units to each other. 

9-12.2 Expandable  or  mult iple-unit  manufac tu red  homes  
not  having permanent ly  installed feeders that are to be moved 
f rom one  location to ano ther  shall be permi t ted  to have dis- 
connec t ing  means  with branch-circuit  protective e q u i p m e n t  
in each unit when so located that after assembly or  j o i n i n g  to- 
ge ther  of  units the requi rements  of  Section 9-3 will be met.  

9-13 Outdoor Outlets, Fixtures, Air-Conditioning 
Equipment, Etc. 

9-13.1 O u t d o o r  fixtures and e q u i p m e n t  shall be listed for 
ou tdoor  use. If located on the unders ide  o f  the h o m e  or lo- 
cated under  roof  extensions or  similarly pro tec ted  locations, 
ou tdoor  fixtures and e q u i p m e n t  shall be listed for use in 
damp locations. 

9-13.2 A manufac tured  h o m e  provided  with a branch circuit 
designed to energize  heat ing a n d / o r  air-condit ioning equip- 
ment  located outside the manufac tured  h o m e  shall have a 
metal  tag permanent ly  affixed in a locat ion adjacent  to the 
out let  that reads as follows: 

THIS  C O N N E C T I O N  IS FOR AIR-CONDITIONING 
E Q U I P M E N T  RATED AT N O T  MORE T H A N  _ _  AM- 
PERES, AT _ _  VOLTS, 60 HZ. A DISCONNECT 
SHALL BE LOCATED WITHIN S IGHT OF T H E  APPLI- 
ANCE. 

The  correct  voltage and ampere  ratings shall be given. The  
tag shall not  be less than 0.020-in. (0.5-mm), e tched  brass, 
stainless steel, anodized or  alclad a luminum or  equivalent,  or  
o ther  approved material [e.g., 0.005-in. (0.l-ram) plastic lam- 
inates]. The  tag shall be not  less than 3 in. x 1~/4 in. (76 m m x  
44 mm)  min imum size. 

9-14 Painting. Metal raceways and sheath of  nonmeta l l ic  ca- 
ble shall be permit ted  to be pa in ted  dur ing  the paint ing or  
staining of  the manufactured  home.  Provisions shall be made  
to ensure  that no paint is appl ied to the individual wires so the 
color  coding is not  obli terated by the paint. 

Exception: Metal raceways shall not be permitted to be painted where 
grounding continuity would be reduced. 

9-15 Polarization. 

9-15.1 The  white conduc tor  shall be employed  for the 
g r o u n d e d  (neutral) circuit  conductors  only and shall be con- 
nected to the white terminal  or  lead on receptacle  outlets and 
fixtures. The  g rounded  conduc to r  shall be the unswitched 
wire in switched circuits. 

Exception: A cable containing an insulated conductor with a white 
or natural gray outer finish shall be permitted for single-pole, 3-way, 
or 4-way switch loops where the white or natural gray conductor is 
used for the supply to the switch, but not as a return conductor from 
the switch to the switched outlet. In these applications, reidentification 
of the white or natural gray conductor shall not be required. 

9-15.2 If the identified (white) conduc to r  of  a cable is used 
for o ther  than g rounded  conductors  or  for o the r  than switch 
loops as expla ined above (for a 240-voh circuit, for example) ,  
the conduc to r  shall be finished in a color  o ther  than white at 
each outlet  where the conductors  are visible and accessible. 
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9-15.3 Green-colored wires or those that are green with vel- 
low stripes shall he used for grounding conductors only. 

9-16 Examination of  Equipment for Safety. The examina- 
tion or inspection of equipment for safety in accordance with 
this standard shall be conducted under  uniform conditions 
and by organizations properly equipped and qualified ['or ex- 
perimental testing, inspections of the run of goods at factories, 
and service-value determinations through field examinations. 

Chapter 10 Transportation 

10-1 Scope. This chapter shall cover tile general require- 
ments for designing the structure of the manufacttwed home 
to fldlv withstand the adverse effects of transportation shock 
and vibration without degradation of the integrated strnctme 
or of its component  parts, and the specific requirements per- 
taining to the transportation system and its relationship to the 
structure. 

10-2 Definitions. The following definitions shall apply to 
Chapter If) only. 

Chassis. The entire transportation system comprising the 
following subsystems: drawbar and coupling mechanism, 
frame, running gear assembl3; and lights. 

Drawbar and Coupling Mechanism. The rigid assembly 
(usually an A fi-ame) where the coupling mechanism is 
mounted that connects the manufactured home's frame to 
the towing vehicle. 

Frame. Tile fabricated, rigid substructure that provides 
considerable support  to the affixed manufactured home 
structure, both during transport and on-site, and provides a 
platfi)rm for securement of the running gear assembly and the 
drawbar and coupling mechanism. 

Highway. Includes all roads and streets to be legally used 
in transporting the manufactured home. 

Lights. Those safety lights and their associated wiring re- 
quired by applicable U.S. Department of Transportation regu- 
lations. 

Running Gear Assembly. The subsystem consisting of sus- 
pension springs, axles, bearings, wheels, huhs, tires, and 
brakes, with their related hardware. 

Transportation System. (,See definitiml ~f "Chassis. ") 

10-3 General Requirements. 

10-3.1 The manufactured home shall be designed, in terms 
of its structural, plumbing, mechanical, and electrical systems, 
to fully withstand the cumulative effect of highway transporta- 
tion shock and vibration during its intended life. (,See 4-3. 3 and 
4-5.1.) 

10-3.2 Particular attention shall be given to maintaining wa- 
tertight integrity and conselwing ener~,~,' by ensuring that 
structural components in the roof and walls (and their inter- 
faces with vents, windows, doors, etc.) are capable of resisting 
highway shock and vibration forces during primary and subse- 
quent  secondary transportation moves. 

10-3.3 Either of the following shall be accepted in place of an 
engineering analysis: 

(a) Documented technical data of suitable highway tests 
that were conducted to simulate transportation loads and 
conditions 

(b) Acceptable documented evidence of actual transporta- 
tion experience that meets the intent of this chapter 

10-4 Specific Requirements. 

10-4.1" System Requirements. The entire system (frame, 
drawbar and coupling mechanism, running gear assembl?; 
and lights) shall be designed and constructed as an inte- 
grated, balanced, and durable unit that is safe and suitable for 
its specified use during the intended life of the manufactured 
home. In operation, the transportation system, supporting the 
manufactured home structure and its contents, shall effec- 
tively respond to the control of the braking while traveling at 
applicable towing vehicle tracking and highway speeds and in 
normal highway traffic conditions. 

10-4.2 System Component Requirements. 

10-4.2.1 Drawbar. The drawbar shall be constructed of suffi- 
cient strength, rigidity, and durability to safely withstand those 
dynamic forces experienced during highway transportation. It 
shall be seem-ely fastened to the manufactm-ed home frame ei- 
ther bv a continuous weld or by bolting. 

10-4.2.2 Coupling Mechanism. The coupling mechanism. 
usually of the socket type, shall be securely fastened to the 
drawbar in such a manner  as to ensure safe and effective trans- 
fer of the maximum loads, including dynamic loads, between 
the manufactured home structure and the hitch-assembly of 
the towing vehicle. The coupling shall be equipped with a 
manually operated mechanism so adapted as to prevent disen- 
gagement of the trait while in operation. The coupling shall be 
designed so that it can be disconnected, regardless of the angle 
of the mamffactured home to the towing vehicle. With the 
manufactured home parked on level ground, the center of the 
socket of the coupler shall not be less than 2() in. (508 ram) or 
more than 26 in. (660 nnn) from ground level. 

10-4.2.3 Chassis. The chassis, in conjunction with the man- 
ufactured home structure, shall be designed and constructed 
to effectively sustain the designed loads consisting of the dead 
load plus a minimum of 3 lb / f t  ~ (143 Pa) floor load (e.g., free- 
standing range, refrigerator, and loose fiwniture) and the su- 
perimposed dynamic load resulting from highway movement, 
but shall not be required to exceed twice the dead load. The 
integrated design shall be capable of ensuring the rigidity and 
structural integrity of the complete manufactured home struc- 
ture and ensuring against deformation of structural or finish 
members during the intended life of the home. 

10-4.2.4 Running Gear Assembly. 

10-4.2.4.1 As part of the chassis, the running gear assembly 
shall be designed to perform as a balanced system in order  to 
effectively sustain the designed loads set forth in 10-4.2.3 and 
to provide ti)r durable, dependable,  sate mobility of the man- 
ufactured home. It shall be designed to accept shock and vi- 
bration from the highway and the towing vehicle and to 
effectively dampen these forces so as to protect the manufac- 
tured home structure from damage and fatigue. The compo- 
nents of tile r tmning gear assembly shall be designed to 
facilitate routine maintenance, inspection, and replacement. 

10-4.2.4.2 Location of the running gear assembly shall be 
determined by documented engineering analysis, taking into 

1997 Edition 



501-64 MANUFACTURH) tlOUSIN(; 

account the gross weight (including all contents), total length 
of the manufactured home, the necessary coupling hitch 
weight, span distance, and turning radius. The coupling 
weight shall be not less than 12 percent nor more than 25 per- 
cent of the gross weight. 

104.2.5 Spring Assemblies. Spring assemblies (springs, 
hangers, shackles, bushings, and mounting bolts) shall be ca- 
pable of withstanding all the design loads, as outlined in 
104.2.3, without exceeding maximum allowable stresses for 
design spring assembly life as recommended by the spring as- 
sembly manufacturer. The capacity of the spring system shall 
ensure that under  maximum operating load conditions suffi- 
cient clearance shall be maintained between the tire and man- 
ufactured home frame or structure to permit unimpeded 
wheel movement and the changing of tires. 

104.2.6 Axles. Axles and their connecting hardware shall 
be capable of withstanding all of the design loads outlined in 
10-4.2.3 without exceeding maximum allowable stresses tor 
design axle life as recommended by tim axle manufacturer. 
The number  of axles required to provide a safe tow and good 
ride characteristics shall be determined and documented by 
engineering analysis. Those alternatives listed in 10-3.3 shall 
be permitted to he accepted in place of such an analysis. 

104.2.7 Hubs and Bearings. Hubs and bearings shall meet 
the requirements of 10-4.2.3 and good engineering practice. 
Both of these components shall be accessible tor inspection, 
routine maintenance, and replacement of parts. 

104.2.8 Tires, Wheels, and Rims. Tires, wheels, and rims 
shall meet the requirements of 104.2.3. Tires shall be selected 
for anticipated usage. 

104.2.9 Brake Assemblies. 

104.2.9.1 The number, type, size, and design of hrake as- 
semblies required to assist the towing vehicle in providing el: 
fective control and stopping of the manufactured home shall 
be determined and documented by engineering analysis. 
Those alternatives listed in 1(I-3.3 shall be permitted in place 
of such an analysis. 

104.2.9.2 Brakes on the towing vehicle and the manul~lc- 
tared home shall be capable of ensuring that the maxinmm 
stopping distance from an initial velocity of 20 mph (32 kin/h)  
does not exceed 40 It (1219 cm) (U.S. Department of Trans- 
portation Regulations). 

104.2.10 Lights and Associated Wiring. Highway satety elec- 
trical lights and associated wiring shall conform to applicable 
federal requirements in terms of location and performance. 
The manufacturer shall have the option of meeting this re- 
quirement by utilizing a temporary light/wiring harness pro- 
vided by the manufactured home transportation carrier. 

Chapter  11 R e f e r e n c e d  Publ icat ions  

11-1 The following documents or portions thereof are retiq: 
enced within this standard as mandatory requirements and 
shall be considered part of the requirements of this standard. 
The edition indicated for each referenced mandatory docu- 
ment is the current edition as of the date of the NFPA issuance 
of this standard. Some of these mandato~'  documents might 

also be referenced in this standard for specific informational 
purposes and, therefore, are also listed in Appendix B. 

11-1.1 NFPA Publications. National Fire Protection Associa- 
tion, 1 Battervmarch Park, RO. Box 9101, Quinc); MA 02269- 
9101. 

NFPA 31, ,'#andard for the h~stallation of Oil-Burning Equip- 
ment, 1997 edition. 

NFPA 54, National Fuel Gas Code, 1996 edition. 

NFPA 58, Standard fi~r the Storage and Handling of Liquefied Pe- 
troleum Gases, 1995 edition. 

NFPA 70, National Elech4cal Code, 1996 edition. 

NFPA 90B, Standard.[or the Installatio~ of Warm Air Heating 
and Air Conditioning 5)'stems, 1996 edition. 

NFPA 220, Standard on 7~pes of Building Construction, 1995 
edition. 

NFPA 255, Standard Method of Test of Surface Burning Charac- 
teristic~ of Buihting Materia[~, 1996 edition. 

11-1.2 Other Publications. 

11-1.2.1 AA Publications. Aluminum Association, 900 19th 
Street N.W., Suite 300, Washington, DC 20006. 

AA-30, Specification for Aluminum Structures Construction Man- 
ual Series, Section 1, fifth edition, 1986. 

Spec!fications and Guidelines for Aluminum Structures, Alumi- 
num Design Manual, 1994. 

11-1.2.2 AAMA Publications. American Architectural Manu- 
facturers Association, 1827 Walden Office Square, Suite 104, 
Schanmburg, Ik 60173. 

AAMA 1503.1, lbhmtary Test Method for Thermal Transmit- 
tance and Condensation Resistance of l}Tndows, Door~, and Glazed 
Wall Sections, 1988 edition. 

.au~MA 1701.2, Prima U Window and Sliding Glass Dora:" Iblun- 
tary Standard for Utilization in Manufactured Housing, 1985 edi- 
tion. 

AAMA 1702.2, Swing4ng Exterior PassaEe Doors: I~duntary_, Stan- 
dard Jbr U tilizatio~z in Man uJ?u'tmvd ttousing, 1985 edition. 

AAMA 1704, lblunta~ Standard: Egress Window Systems for 
Utilization in Manz~factured HousinE, 1985 edition. 

11-1.2.3 AFPA Publications. American Forest and Paper As- 
sociation, 1111 19th Street N.W., Suite 800, Washington, DC 
20036. 

National Desigvl Specifications for IIbod Construction, 1997. 

AFPA Dbod Structural Design Data, 1989, Revised 1992. 

AI:PA PS-20-70, 5;0an 7hblesforJoists and Rafters, 1993. 

AFPA Desig~t Values for Joists and Rafters, Ame~qcan Sofin,ood 
Lumber Standard Sizes, 1993. 

11-1.2.4 AISC Publication. Aanerican Institute of Steel Con- 
struction, One East "t~:acker Drive, Suite 3100, Chicago, 1L 
60601. 

AISC-$335, Specification f in Structural Steel Buildings Allowable 
Stress Design and Plastic Design, 1989. 

11-1.2.5 AISI Publication. American Iron and Steel Insti- 
tute, 1101 17th Street, N.W., Washington, DC 20036. 

AISI-SG 673, Spec!fication for the DesiLm of Cold-l~brmed Steel 
Structural Members, 1986 edition, with 1989 Addendum. 
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11-1.2.6 AITC Publication. American Institute of Timber 
Construction, 7012 S. Revere Pk~%, Suite 14(/, Englewood, CO 
80112. 

AITC A 190.1, ll~bod Products - -  Structural Glued Laminated 
7)mb~ 1992. 

11-1.2.7 ANSI Publications. American National Standards 
Institute, 11 West Street, New York, NY 1 (}036. 

ANSI A 112.18.1 M, Plumbing lqxture Fittings, 1996. 

ANSI A 112.19.7M, Whirlpool Bathtub Appliances, 1995. 

ANSI A 112.21.3M, H~drants for Utility and Maintenance Use, 
1985. 

ANSI A 135.4, Basic Hardboard, 1995. 

ANSI A 135.5, Prefinished Hardboard Panding, 1995. 

ANSI A 135.6, Hardboard Siding, 1990. 

ANSI A 208.1, Wood Particleboard, 1993. 

ANSI B 36.10M, Welded and Seamless Wrought Steel Pipe, 1995. 

ANSI Z 21.1, t lousehold Cooking Gas Appliances, 1996. 

ANSI Z 21.5. l, Gas Clothes D~)'ers Volume I 7~vpe l Clothes Dr),- 
ere, 1995. 

ANSI Z 21.10.1, Gas Water tteaters, l~)lume L Storage lihter 
Heaters with Input~Ratings of 75,000 Btu per Hour or Less, 1993. 

ANSI Z 21.15, Alan ually Operated Gas Vah,es for Appliance~, Ap- 
pliance Connector Vah~es and Hose End l'hh,es, 1992. 

ANSI Z 21.19, Refi'igerato~ Using Gas Fuel, 1990. 

ANSI Z 21.20, Automatic Gas Ignition Systems and Components, 
1993. 

ANSI Z 21.21, Automatic ValvesJbr Gas Appliana's; 1993. 

ANSI Z 2l .22, Relief Vah,es and Automatic Gas Shutoff l)evices 
fi~r Hot Water Supply Systems, 1986. 

ANSI Z 21.23, (;as Appliance Thermostats, 1993. 

ANSI Z 21.24, Metal Connecto~:Lfi~r Gas Appliance.e, 1993. 

ANSI Z 21.40.1, Gas-Fired Absorption Summer Air Conditioning 
Appliances, 1981. 

ANSI Z 21.47, Gas-Fired Central Furnacee (Except Direct Vent 
Central Fnrn aces), 1993. 

ANSI Z 21.64, Direct Vent CentralFurnaces, 1990. 

ANSI Z 34.1, For Certification - -  771ir(t-Par(~, Certification Pro- 
gram, 1993. 

ANSI Z 97.1, Safety Performance Specification.s and Alethods ((  
Test for Sa.lHy Glazing Materials Ueed in Buildin~e, 1984. 

ANSI Z 124.1, Plastic Bathtub Units, 1995. 

ANSI Z 124.2, Plastic Shower Receptors and Shower Stalls, 1995. 

ANSI Z 124.3, Plastic Lavatories', 1995. 

ANSI Z 124.4, Plastic t~hter Closet Bowle and 7hnks, 1996. 

ANSI Z 124.6, Plastic Bathtub Units, 1987. 

11-1.2.8 APA Publications. Mnerican Plywood Association, 
EO. Box 11700, Tacoma, WA 98411. 

APA-E 30E APA Design~Construction Cuide, Residential and 
Commercial, 1996. 

APA-H 815E, Design and Fabrication of ,41#Plywood Beams, 
Supp. 5, 1995. 

APA-PRP-E-108Q, PerJbrmance Standards a nd Policies for Strue- 
rural Use Panels, 1995. 

APA PS-1-83, t.blunta D' Product Standard, Construction and In- 
dustrial Plywood, V99, 1995. 

APA PS-2-96, PerJormance Standard for Wood-Based Structural 
Use Panel.e, 1996. 

APA-S 8120~ Design arid Fabrication of Glued Plywood-Lumber 
Beante, Supp. 2, 1996. 

APA-S 81 IN, Desig~ and Fabrication of Plywood Curved Panels, 
Supp. 1, 1995. 

APA-U 813L, Design and Fabrication of Plywood Stressed-Skin 
Panels, Supp. 3, 1996. 

APA-U 814H, l)esi~n and Fabrication of Plywood Sandwich Pan- 
e/s, Supp. 4, 1993. 

APA-Y 510S, Plywood Design Specification,. 1997. 

11-1.2.9 ARI Publication. Mr Conditioning and Refrigera- 
tion Institute, N. Fairfax Drive, Suite 425, Arlington, VA 22203. 

ARI 210/240, Unita~ Air-Conditioning and Air,Source Heat 
Pump Fquipment, 1989. 

11-1.2.10 ASCE Publications. American Society of Civil En- 
gineers, 345 East 47th Street, New York, NY, 10017-2398. 

ASCE 7, Minimum Design Loads for Buildings and Other Struc- 
tures, 1995. 

ASCE 8, 1)esiEn (~ Cold-Formed Stainless Steel Structural Mem- 
bers, 1991. 

ASCE 19, Structural Applications of Steel Cable,crier Buildings, 
1996. 

11-1.2.11 ASHRAE Publication, American Society of Heat- 
ing, Refrigeration, and Mr Conditioning Engineers, 1791 Tul- 
lie Circle, N.E., Atlanta, GA 30329. 

ASHIbtE ltandbook of Fundamentals, 1993. 

11-1.2.12 ASME Publications. American Sociely of Mechan- 
ical Engineers, 345 East 47th Street, New York, NW 10017. 
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