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NOTICE 

All questions or other communica t ions  relat ing to this document  should be sent only to NFPA Head-  
quarters,  addressed to the a t tent ion of the Commi t t ee  responsible for the document .  

For informat ion on the procedures for request ing Technical Commit tees  to issue Formal Interpretat ions,  
proposing "Iimtative Inter im Amendments ,  proposing amendments  for Commi t t ee  consideration,  and appeals 
on matters  relat ing to the content of the document ,  write to the Secretary, S tandards  Council ,  Nat ional  Fire 
Protect ion Association, 1 Bat terymarch Park, RO. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing Commi t t ee  Projects shall not be considered the official position of NFPA or any of its Commi t t ees  and  
shall not be considered to be, nor be relied up~:n as, a Formal Interpretat ion.  

Users of this document  should consult  applicable Federal, State and local laws and regulations.  NFPA 
does not, by the publ icat ion of this document ,  intend to urge action which is not in compliance with appli- 
cable laws and this document  may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December  3, 1982 

The Board of Directors reaffirms that the Nat ional  Fire Protect ion Association recognizes that the tox- 
icity of the products  of combust ion is an impor tan t  factor in the loss of life from fire. NFPA has dealt  with 
that subject in its technical commit tee  documents  for many  years. 

There  is a concern that the growing use of synthetic mater ia ls  may produce more or addi t ional  toxic 
products ot" combust ion in a fire environment .  The  Board has, therefore, asked all NFPA technical commit-  
tees to review the documents  for which they are responsible to be sure that the documents  respond to this 
current  concern. To assist the commit tees  in mee t ing  this request,  the Board has appointed  an advisory com- 
mit tee to provide specific guidance to the technical commit tees  on questions relat ing to assessing the hazards  
of the products  of combust ion.  

L i c e n s i n g  Provis ion - -  This  document  is copyrighted by the National  Fire Protect ion Association 
(NFF'A). 

1. A d o p t i o n  by  Reference  - -  Public authori t ies  and others are urged to reference this document  in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and changes 
desired by the adopt ing  author i ty  must  be noted separately. Those using this method are requested to notit\ '  
the NFPA (Attention: Secretary, Standards Council)  in wri t ing of such use. The  term -adop t ion  by reference" 
means  the ci t ing of title and publ ishing in tormat ion only. 

2. A d o p t i o n  by  T r a n s c r i p t i o n  - -  A, Public authori t ies  with l awmaking  or ru le -making  powers only, 
upon wri t ten notice to the NFPA (Attention: Secretary, S tandards  Council) ,  will be granted  a royalty-free 
license to print  and republish this document  in whole or in part,  with changes and addit ions,  if any, noted 
separately, in laws, ordinances,  regulations,  adminis t ra t ive  orders or s imi lar  ins t ruments  having  the torce of 
law, provided that: (1) due notice of NFPA's copyright is conta ined in each law and in each copy thereof; 
and, (2) that such print ing and republication is limited to numbers  sufficient to satisfy the jurisdict ion's  lawmak- 
ing or ru lemaking  process. B. Once  this NFPA Code or Standard  has been adopted into law, all pr int ings  
of this document  by public authori t ies  with l awmaking  or ru lemak ing  powers or any other persons desir ing 
to reproduce this document  or its contents  as adopted by the jur isdic t ion  in whole or in part,  in any form, 
upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonexclusive license 
to print ,  republish,  and vend this document  in whole or in part,  with changes and addit ions,  if any, noted 
separately provided that due notice of NFPA's copyright is contained in each copy. Such license shall be granted 
only upon agreement  to pay NFPA a royalty. This  royahy is required to provide funds for the research and 
development  necessary to cont inue the work of NFPA and its volunteers in cont inual ly  upda t ing  and revising 
NFPA standards. Under  certain circumstances,  public authoritms with lawmaking  or ru lemaking  powers may 
apply t})r and may receive a special royahy when the public interest will be served thereby. 

3. Scope of License Grant - -  The  terms and condit ions set forth above do not extend to the index 
to this document .  

(For further explanat ion,  see the Policy Concern ing  the Adnptio~n, Pr in t ing  and Publ icat ion of NFPA 
l )ocuments  which is available upon request from the NFPA.) 

Statement  on NFPA Procedures 

This  material  has been developed under  the published procedures of the National  Fire Protection Associa- 
tion, which are designed to assure the appo in tment  of technically cmnpetent  Commit tees  having  balanced 
representat ion.  Whi le  these procedures assure the highest degree of care, nei ther  the Nat ional  Fire Protection 
Association,  its members ,  nor those par t ic ipa t ing  in its activities accepts any l iabil i ty resuhing from com- 
pliance or noncompl iance  with the provisions given herein, lor any restrictions imposed on mater ia ls  or pro- 
cesses, or for the completeness of the text. 

NFPA has no power or author i ty  to police or enforce compliance with the contents of this document  
and  any certification of products s ta t ing compliance with requi rements  of this document  is made  at the peril 
~t" the certifier. 
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This edition of NFPA 13D, Standard for the Installation of Sprinkler Systems in One- 
and Two-Family Dwellings and Mobile Homes, was prepared by the Technical Committee 
6n Automatic Sprinklers, released by the Correlating Committee on Water Extinguishing 
Systems, and acted on by the National Fire Protection Association, Inc. at its Fall Meeting 
held November 14-17, 1988 in Nashville, Tennessee. It was issued by the Standards 
Council on January 13, 1989, with an effective date of February 6, 1989, and supersedes 
all previous editions. 

The 1989 edition of this standard has been approved by the American National 
Standards Institute. 

Changes other than editorial are indicated by a vertical rule in the margin of the pages 
on which they. appear. These lines are included as an aid to the user in identifying changes 
from the pr~ious  edition. 

Origin and Development of NFPA 13D 

Recognizing the need to reduce the annual life loss from fire in residential occupancies 
(about 50 percent of total loss of life by fire), the Committee on Automatic Sprinklers 
appointed a subcommittee in May 1973 to prepare a Standard on the Installation of 
Sprinkler Systems in One- and Two-Family Dwellings and Mobile Homes. The Subcom- 
mittee was composed of members of the Committee on Automatic Sprinklers and other 
technically competent experts. The standard was submitted and adopted at the Annual 
Meeting in Chicago, IL on May 12-16, 1975. 

The 1980 edition was a complete rewrite of the 1975 edition including SI units where 
appropriate. The 1980 edition incorporated the results of the residential sprinkler test 
program administered by the National Fire Protection Association, and funded by a 
research grant from the United States Fire Administration, Factory Mutual Research 
Corporation, and the Los Angeles City Fire Department conducted the dwelling tests. 
Factory Mutual Research Corporation, McNeary Insurance Consulting Services and the 
Charlotte, North Carolina Fire Department conducted the mobile home tests. 

After gaining practical experience with the 1980 edition, modifications to the standard, 
including removal of design parameters for dry-pipe systems, were made in the 1984 
edition. 

The 1989 edition provides for the recognition of antifreeze systems, an update on the 
fire losses in one- and two-family dwellings, and offers new guidance for positioning of 
residential sprinklers on sloped and beamed ceilings. Requirements have also been 
provided for the installation of residential sprinklers in high-temperature areas. 

1989 Edition 



13D-2 INSTALLATION OF SPRINKLER SYSTEMS IN ONE- AND TWO-FAMILY DWELLINGS AND MOBILE HOMES 

Committee on Water Extinguishing Systems 

Correlating Committee 

Paul D. Smith, Chairman 
Gage-Babcock & Associates Inc. 

Robert E. Solomon, Secretarv 
National Fire Protection Association 

(Nonvoting) 

Wayne E. Ault, Rolf Jensen & Associates Inc. 
Thomas J. Brown Jr., Factory Mutual Research Corp. 
Casimir J. Drygas Jr., M&M Protection Consultants 
Richard Martinean, Mid Hudson Automatic Sprin- 
kler Corp. 

Robert H. Merz, Moorestown, NJ 
James W. Nolan, James W. Nolan Co. 
Chester W. Schirmer, Schirmer Engineering Corp. 

Technical Committee on Automatic Sprinklers 

Chester W. Schirmer, Chairman 
Schirmer Engineering Corp. 

Stephen R. Hoover, Secretary 
Kemper Group 

(Alternate to H. Winchell) 

Edward C. Bacon, Dept. of Public Safety 
Rep. FMANA 

Charles B. Barnett, Automatic Sprinkler Corp. of 
America 

Rep. NFSA 
Albert M. Comly, Jr., Curtis Cox Kennedy 

Rep. AIA 
Thomas G. Daly, Hilton Hotels Corp. 

Rep. AHMA 
John L. DeRoo, Union Carbide Corp. 

Rep. NFPA IFPS 
Lee J. Dosedlo, Underwriters Laboratories Inc. 
James R. Dowling, Natl. Assn. of Home Bui!ders 

(Vote Limited to 13D and 13R) 
Robert E. Duke, Fire Control Inc. 
Robert J. Gray, Fire Spec., Inc. 

Rep. AFSA 
W. David Hilton, Cobb County Fire Dept. 

Rep. IAFC 
Richard E. Hughey, ISO Commercial Risk Services 
Rolf H. Jensen, Roll Jensen & Associates Inc. 
Kenneth W. Linder, Industrial Risk Insurers 
B. J. Lukes, Grinnell Fire Protection System Co. Ltd. 

Rep. CASA 

Wayne M. Martin, Los Angeles City Fire Dept. 
John G. O'Neill, Gage-Babcock & Associates Inc. 
J. K. Richardson, Natl. Research Council of Canada 
E. J. Schiffhauer, Eastman Kodak Co. 
J. Tom Smith, US Fire Administration 

(Vote Limited to 13D and 13R) 
Willie R. Templin, American Automatic Sprinkler, 
Inc. 

Rep. AFSA 
William L. Testa, Grinnell Fire Prot. Systems Co. Inc. 

Rep. NFSA 
John J. Walsh, United Assn. of Journeymen & Ap- 
prentices of the Plumbing & Pipe Fitting Ind. of the 
US & Canada 
William D. Walton, Center for Fire Research 
William E. Wilcox, Factory Mutual Research Corp. 
Harry R. Winchell, Liberty Mutual Insurance Co. 

Rep. AAI 
R. J. Wright, Underwriters Laboratories of Canada 
D. M. Yarlas, 1CI Americas Inc. 

Rep. NFPA IFPS 
Lewis H. Zimmermann, Adelphia Automatic Sprin- 
kler Co. 

Rep. NFSA 

1989 Edition 



COMMITTEE PERSONNEL 13D-3 

Roger L. Allard, Factory Mutual Research Corp. 

Alternate to W. E. Wilcox) 
Don R. Dean, Dow Chemical Co. 

Alternate to J. L. DeRoo) 
Tommy E. England, Industrial Risk Insurers 

Alternate to K. W. Linder) 
David D. Evans, Center for Fire Research 

Alternate to W. D. Walton) 
Russell P. Fleming, Natl. Fire Sprinkler Assn. 

Alternate to W. Testa) 
George E. Laverick, Underwriters Laboratories Inc. 

Alternate to L. J. Dosedlo) 
Edward R. Lising, Underwriters Laboratories of Can- 

ada 
(Alternate to R. J. Wright) 

Carroll V. Lovett, Xerox Corp. 
(Alternate to D. M. Yarlas) 

Raymond D. Mallow, American Fire Sprinkler Assoc. 

(Alternate to R. J. Gray) 
J. R. Mawhinney, Natl. Research Council 

(Alternate to J. K. Richardson) 

Alternates 

Marvan M. Maxwell, Maxwell & LeBreton Architects 

(Alternate to J. G. O'Neill) 
Francis J. Miklnueich, Eastman Kodak Co. 

(Alternate to E. J. Schiffhauer) 
Joseph G. Novak, S. Pasadena Fire Dept. 

(Alternate to E. C. Bacon) 

Gerald W. O'Rourke, Schirrner Engineering Corp. 
(Alternate to C. W. Schirmer) 

James Retzloff, The Viking Corp. 

(Alternate to C. Barnett) 
Harry Shaw, Intl. Assoc. of Fire Chiefs 

(Alternate to W. David Hilton) 
Jack Thacker, Allan Automatic Sprinkler Co. 

(Alternate to L. Zimmermann) 
John Veelenturf, The Sheraton Corp. 

(Alternate to T. G. Daly) 
John F. Viola, HFP Sprinkler, Inc. 

(Alternate to W. Templin) 
William A. Webb, Rolf Jensen & Associates Inc. 

(Alternate to R. H. Jensen) 

Nonvoting 

Edward K. Budnick, Hughes Assoc. 
William E. Koffel, Koffel Assoc. 

Rep. Committee on Safety to Life 
Barry M. Lee, Wormald Fire Systems 

S u b c o m m i t t e e  on  R e s i d e n t i a l  O c c u p a n c i e s  

John G. O'Neill, Chairman 

Gage-Babcock & Associates Inc. 

Edward K. Budnick, Hughes Assoc. 

Layard E. Campbell, Reliable Automatic Sprinkler 
Co. Inc. 
James R. Dowling, Natl. Assn. of Home Builders 
Richard E. Hughey, ISO Commercial Risk Services 
Ralph Jackson, Allstate Insurance Co. 

Hsiag-Cheng Kung, Factory Mutual Research Corp. 
George E. Laverick, Underwriters Laboratories Inc. 

Dennis Lundstedt, Maryland Fire Equipment Corpo- 
ration 
J. K. Richardson, Fire Research Council of Canada 
Harry Shaw, Intl. Assn. of Fire Chiefs 
J. Tom Smith, US Fire Administration 

William L Testa, Grinnell Fire Protection Systems 
Co. Inc. 
William Thomas, Kemper Group 

William A. Webb, Rolf Jensen and Assoc. Inc. 

Robert E. Solomon, NFPA Staff Liaison 

This list represents the membership at the t ime the Committee was balloted on the text o f  this edition. Since that 
time, changes in the membership may have occurred. 

NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the 
Association or any document developed by the Committee on which the member serves. 

1989 Edition 



13D-4 INSTALLATION OF SPRINKLER SYSTEMS IN ONE- AND TWO-FAMILY DWELLINGS AND MOBILE HOMES 

Contents 

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13D-  5 

Chapter 1 General Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  5 
1-1 S c o p e  . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  5 
I -2  P u r p o s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  5 
1-3 D e f i n i t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  5 
1-4 M a i n t e n a n c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  6 
1-5 D e s i g n  a n d  I n s t a l l a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  6 
1-6 U n i t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  6 

Chapter 2 Water Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13D-  7 
2-1 G e n e r a l  P r o v i s i o n s . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  7 
2-2 W a t e r  S u p p l y  S o u r c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  7 
2-3 M u l t i p u r p o s e  P i p i n g  S y s t e m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  7 
2-4  M o b i l e  H o m e  W a t e r  S u p p l y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  7 

Chapter 3 System Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  -7 
3-1 V a l v e s  a n d  D r a i n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  7 
3-2 P r e s s u r e  G a g e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  7 
3-3 P i p i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  7 
3-4 P i p i n g  S u p p o r t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  8 
3-5 S p r i n k l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  8 
3-6  A l a r m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  8 

Chapter 4 System Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13D-  8 
4-1 D e s i g n  C r i t e r i a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  8 
4-2  P o s i t i o n  o f  S p r i n k l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  9 
4-3  S y s t e m  T y p e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  9 
4 -4  P i p e  S i z i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D - 1 0  
4-5  P i p i n g  C o n f i g u r a t i o n s :  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D - 1 1  
4-6  L o c a t i o n  o f  S p r i n k l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D - I  1 

Chapter 5 Referenced Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D - 1 2  

Appendix A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D -  12 

Appendix B Referenced Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13D-18  

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 D - I  9 

1989 Edition 



GENERAL INFORMATION 13D-5 
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Standard for the 

Installation of Sprinkler Systems in 

One- and Two-Family Dwellings 

and Mobile Homes 

1989 Edition 

NOTICE: An asterisk (*) following the number or letter designat- 
ing a paragraph indicates explanatory material on that paragraph in 
Appendix A. 

Information on referenced publications can be found in Chapter 
5 and Appendix B. 

Preface 

It is intended that this s tandard provide a method for 
those individuals wishing to install a sprinkler system for 
addit ional  life safety and property protection. It is not the 
purpose of  this s tandard to require the installation of  an 
automatic  sprinkler system. This s tandard assumes that one 
or more smoke detectors will be installed in accordance 
with NFPA 74, Standard for the Installation, Maintenance, 
and Use of Household Fire Warning Equipment. 

Chapter 1 General Information 

1-1" Scope. This s tandard deals with the design and in- 
stallation of  automatic  sprinkler systems for protection 

I against the fire hazards in one- and two-family dwellings 
and mobile homes. 

1-2" Purpose. The purpose of  this s tandard is to provide a 
sprinkler system that will aid in the detection and control of  
residential fires and thus provide improved protection 
against injury, life loss, and property damage. A sprinkler 
system installed in accordance with this s tandard is expect- 
ed to prevent flashover (total involvement) in the room of  
fire origin, when sprinklered, and to improve the chance for 
occupants to escape or be evacuated. 

Guidelines are established for the design and installation 
of  sprinkler systems for one- and two-family dwellings and 
mobile homes. Nothing in this s tandard is intended to 
restrict new technologies or alternate arrangements provid- 
ing the level of  safety prescribed by the s tandard is not 
lowered. 

1-3" Definitions. 
Approved. Acceptable to the "authori ty  having jurisdic-  

t ion." 

NOTE: The National Fire Protection Association does not 
approve, inspect or certify any installations, procedures, 
equipment, or materials nor does it approve or evaluate 
testing laboratories. In determining the acceptability of 
installations or procedures, equipment or materials, the 
authority having jurisdiction may base acceptance on com- 

pliance with NFPA or other appropriate standards. In the 
absence of such standards, said authority may require evi- 
dence of proper installation, procedure or use. The authority 
having jurisdiction may also refer to the listings or labeling 
practices of an organization concerned with product evalua- 
tions which is in a position to determine compliance with 
appropriate standards for the current production of listed 
items. 

Authority Having Jurisdiction. The "authori ty  having 
jur isdic t ion"  is the organization, office or individual  re- 
sponsible for "approving"  equipment,  an installation or a 
procedure. 

NOTE: The phrase "authority having jurisdiction" is used 
in NFPA documents in a broad manner since jurisdictions 
and "approval" agencies vary as do their responsibilities. 
Where public safety is primary, the "authority having juris- 
diction" may be a federal, state, local or other regional 
department or individual such as a fire chief, fire marshal, 
chief of a fire prevention bureau, labor department, health 
department, building official, electrical inspector, or others 
having statutory authority. For insurance purposes, an insur- 
ance inspection department, rating bureau, or other insur- 
ance company representative may be the "authority having 
jurisdiction." In many circumstances the property owner or 
his designated agent assumes the role of the "authority 
having jurisdiction"; at government installations, the com- 
manding officer or departmental official may be the "author- 
ity having jurisdiction." 

• Check Valve. A valve which allows flow in one direction 
only. 

Control Valve.* A valve employed to control (shut) a 
supply of  water to a sprinkler system. 

Design Discharge. Rate of  water discharged by an auto- 
matic sprinkler expressed in gallons per minute. 

Dry System. A system employing automatic  sprinklers 
attached to a piping system containing air Under atmos- 
pheric or higher pressures. Loss of  pressure from the open- 
ing of  a sprinkler or detection of  a fire condit ion causes the 
release of  water into the piping system and out the opened 
sprinkler. 

Dwelling. Any building which contains not more than 
one or two "dwelling units" intended to be used, rented, 
leased, let or hired out to be occupied, or which are 
occupied for habitat ion purposes. 

Dwelling Unit. One or more rooms arranged for the use 
of  one or more individuals living together as in a single 
housekeeping uni t ,  normally having cooking, living, sani- 
tary, and sleeping facilities. 

Labeled. Equipment  or materials  to which has been 
attached a label, symbol or other identifying mark of  an 
organization acceptable to the "authori ty  having jurisdic-  
t ion" and concerned with product  evaluation, that main- 
tains periodic inspection of  production of  labeled equip- 
ment  or materials and by whose labeling the manufacturer  
indicates compliance with appropria te  standards or perfor- 
mance in a specified manner.  

Listed. Equipment or materials included in a list pub- 
lished by an organization acceptable to the "authori ty 
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having jur isdic t ion"  and concerned with product  evalua- 
tion, that maintains periodic inspection of  product ion of  
listed equipment  or materials  and whose listing states either 
that the equipment  or material  meets appropria te  standards 
or has been tested and found suitable for use in a specified 
manner.  

NOTE: The means for identifying listed equipment may 
vary for each organization concerned with product evalua- 
tion, some of which do not recognize equipment as listed 
unless it is also labeled. The "authority having jurisdiction" 
should utilize the system employed by the listing organiza- 
tion to identify a listed product. 

Mobile Home. A factory-assembled structure equipped 
with service connections and made so as to be readily 
movable as a unit on its running gear and designed to be 
used as a dwelling unit with or without a foundation. 

Multipurpose Piping Systems. Piping systems within 
dwellings and mobile homes intended to serve both domes- 
tic and fire protection needs. 

Preengineered System. A packaged sprinkler system in- 
cluding all components  connected to the water supply 
designed to be installed according to pretested l imitations.  

Pump. A mechanical device that transfers and/or  raises 
the pressure of  a fluid (water). 

Residential Sprinkler. An automatic  sprinkler which 
has been specifically listed for use in residential  occupan- 
cies. 

Shall.  Indicates a mandatory  requirement.  

Should. Indicates a recommendat ion or that which is 
advised but not required. 

Sprinkler--Automatic. A fire suppression device which 
operates automatical ly when its heat-actuated element is 
heated to or above its thermal rating allowing water to 
discharge over a specific area. 

Sprinkler System. An integrated system of  piping con- 
nected to a water supply, with listed sprinklers that will 
automatically initiate water discharge over a fire area. 
When required, the sprinkler system also includes a control 
valve and a device for actuating an alarm when the system 
operates. 

Standard. A document  containing only mandatory  pro- 
visions using the word "shall"  to indicate requirements.  
Explanatory material  may be included only in the form of  
"fine print"  notes, in footnotes, or in an Appendix.  

Supply Pressure. Pressure within the supply (i.e., city or 
private supply water source). 

System Pressure. A pressure within the system (i.e., 
above the control valve). 

Waterflow Alarm. A sounding device activated by a 
waterflow detector or alarm check valve and arranged to 
sound an alarm that will be audible in all living areas over 
background noise levels with all intervening doors closed. 

Waterflow Detector. An electric signaling indicator  or 
alarm check valve actuated by water flow in one direction 
only. 

Wet System. A system employing automatic  sprinklers 
at tached to a piping system containing water and connected 
to a water supply so that water discharges immediate ly  from 
sprinklers opened by a fire. 

1-4" Maintenance. The owner is responsible for the con- 
dit ion of  a sprinkler system and shall keep the system in 
normal operating condition. 

1-5 Design and Installation. 
1-5.1 Devices and Materials. 
1-5.1.1" Only new residential sprinklers shall be employed 
in the installation of  sprinkler systems. 

1-5.1.2 Only listed and approved devices and approved 
materials  shall be used in sprinkler systems. 

Exception: Listing may be waived for tanks, pumps, hang- 
ers, waterflow detection devices, and waterflow valves. 

1-5.1.3 Preengineered systems shall be installed within the 
l imitat ions which have been established by the testing 
laboratories where listed. 

1-5.1.4" All systems shall be tested for leakage at normal  
system operating water pressure. 

Exception: When a fire department pumper connection is 
provided, hydrostatic pressure tests shall be provided in 
accordance with NFPA 13, Standard for the Installation of 
Sprinkler Systems. 

1-6 Units. Metric units of  measurement  in this s tandard 
are in accordance with the modernized metric system 
known as the International  System of  Units (SI). Two units 
(liter and bar), outside of  but recognized by SI, are com- 
monly used in international  fire protection. These units are 
listed in Table 1-6 with conversion factors. 

Table 1-6 

Name of Unit Unit Symbol Conversion Factor 

liter L 1 gal = 3.785 L 
pascal Pa 1 psi = 6894.757 Pa 
bar bar 1 psi = 0.0689 bar 
bar bar 1 bar = 105 Pa 

For additional conversions and information see ASTM E380, Standard for 
Metric Practice. 

1-6.1 If  a value for measurement  as given in this s tandard 
is followed by an equivalent value in other units, the first 
stated is to be regarded as the requirement.  A given equiva- 
lent value may be approximate.  

1-6.2 The conversion procedure for the SI units has been 
to mult iply the quanti ty by the conversion factor and then 
round the result to the appropria te  number  of  significant 
digits. 
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Chapter 2 Water Supply 

2-1 General Provisions. Every automatic  sprinkler system 
shall have at least one automatic  water supply. When stored 
water is used as the sole source of  supply, the min imum 
quanti ty shall equal the water demand rate times 10 min- 
utes. (See 4-1.3.) 

2-2* Water Supply Sources. The following water supply 
sources are acceptable: 

(a) A connection to a reliable water works system. 

(b) An elevated tank. 

(c) A pressure tank installed in accordance with NFPA 
13, Standard for the Installation of Sprinkler Systems, and 
NFPA 22, Standard for Water Tanks for Private Fire Protec- 
tion. 

(d) A stored water source with an automatical ly operated 
pump. 

2-3* Multipurpose Piping System. A piping system serv- 
ing both sprinkler and domestic  needs shall be acceptable 
when: 

(a)* In common water supply connections serving more 
than one dwelling unit, 5 gpm (19 L/min) is added to the 
sprinkler system demand to determine the size of  common 
piping and the size of  the total water supply requirements. 

(b) Smoke detectors are provided in accordance with 
NFPA 74, Standard for the Installation, Maintenance, and 
Use of Household Fire Warning Equipment. 

(c) All piping in the system conforms to the piping 
specifications of  this standard. 

(d) Permitted by the local plumbing or health authority. 

2-4 Mobile Home Water Supply. A water supply for a 
sprinklered dwelling manufactured off-site shall not be less 
than that specified on the manufacturer 's  nameplate.  [See 
4-4.3(k) Exception.] 

Chapter 3 System Components 

3-1 Valves and Drains. 
3-1.1 Each system shall have a single control valve ar- 
ranged to shut off both the domestic  and sprinkler  systems, 
and a separate shutoff valve for the domestic  system only. 

Exception No. 1: The sprinkler system piping may have a 
separate control valve where supervised by one of  the follow- 
ing methods: 

(a) Central station, proprietary, or remote station alarm 
service, 

(b) Local alarm service that will cause the sounding of  an 
audible signal at a constantly attended point, or 

(c) Locking the valves open. 
Exception No. 2: A separate shutoff valve is not required for 
the domestic water supply in multipurpose piping systems. 

3-1.2 Each sprinkler system shall have a I/2 in. (13 mm) or 
larger drain and test connection with valve on the system 
side of  the control valve. 

3-1.3 Addit ional  drains shall be installed for each t rapped 
port ion of  a dry system which is subject to freezing temper- 
atures. 

3-2 Pressure Gages. 
3-2.1 A pressure gage shall be installed to indicate air  
pressure on dry systems and on water supply pressure tanks. 

3-3 Piping. 
3-3.1 Pipe or tube used in sprinkler systems shall be of  the 
materials in Table 3-3.1 or in accordance with 3-3.2 through 
3-3.5. The chemical properties,  physical properties,  and 
dimensions of  the materials listed in Table 3-3.1 shall be at 
least equivalent to the standards cited in the table and 
designed to withstand a working pressure of  not less than 
175 psi (12.1 bars). 

Table 3-3.1 

Materials and Dimensions Standard 

Specification for Welded and 
Seamless Steel Pipe 
Wrought-Steel Pipe 
Specifications for Electric-Resistance 
Welded Steel Pipe 
Copper Tube (Drawn, Seamless) 
Specification for Seamless Copper Tube 
Specification for Seamless 
Copper Water Tube 
Specification for General Requirements 
for Wrought Seamless Copper and 
Copper-Alloy Tube 
Braxing Filler Metal (Classification 
BCuP-3 or BCuP-4) 
Specification for Solder Metal, 
95-5 (Tin-Antimony-Grade 95TA) 

ASTM A53 
ANSI B36.10M 

ASTM A135 

ASTM B75 

ASTM B88 

ASTM B251 

AWS A5.8 

ASTM B32 

3-3.2 Other types of  pipe or tube may be used, but only 
those investigated and listed for this service by a testing and 
inspection agency laboratory. 

3-3.3 Whenever the word pipe is used in this s tandard,  it 
shall be understood to also mean tube. 

3-3.4 Schedule l0 steel pipe may be jo ined with mechani- 
cal groove couplings approved for service with grooves 
rolled on the pipe by an approved groove rolling machine. 

3-3.5 Fitt ings used in sprinkler systems shall be of  the 
materials listed in Table 3-3.5 or in accordance with 3-3.7. 
The chemical properties,  physical properties,  and dimen- 
sions of  the materials listed in Table 3-3.5 shall be at least 
equivalent to the standards cited in the table. Fitt ings used 
in sprinkler systems shall be designed to withstand the 
working pressures involved, but not less than 175 psi (12.1 
bars) cold water pressure. 

3-3.6 Joints for the connection of  copper tube shall be 
brazed. 

Exception: Soldered joints (95-5 solder metal) may be used 
for wet-pipe copper tube systems. 
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Table 3-3.5 

Materials and Dimensions Standard 

Cast Iron 
Cast Iron Threaded Fittings, 

Class 125 and 250 . . . . . . . . . . . . . . . . . . . . .  ANSI B16.4 

Cast Iron Pipe Flanges 
and Flanged Fittings . . . . . . . . . . . . . . . . . . .  ANSI B16.1 

Malleable Iron 
Malleable Iron Threaded Fittings, 

Class 150 and 300 . . . . . . . . . . . . . . . . . . . . .  ANSI B16.3 

Steel 
Factory-made Wrought Steel 

Buttweld Fittings . . . . . . . . . . . . . . . . . . . . . .  ANSI B 16.9 

Buttwelding Ends for Pipe, Valves, 
Flanges, and Fittings . . . . . . . . . . . . . . . . . . .  ANSI B16.25 

Spec. for Piping Fittings of Wrought 
Carbon Steel and Alloy Steel for 
Moderate and Elevated Temperatures . . . . . . .  ASTM A234 

Pipe Flanges and Flanged Fittings, 
Steel Nickel Alloy and Other Special Alloys . .  ANSI B16.5 

Forged Steel Fittings, Socket Welded 
and Threaded . . . . . . . . . . . . . . . . . . . . . . . .  ANSI B 16.1 I 

Copper 
Wrought Copper and Copper Alloy 

Solder-Joint Pressure Fittings . . . . . . . . . . . . .  ANSI B16.22 

Cast Copper Alloy Solder-Joint 
Pressure Fittings . . . . . . . . . . . . . . . . . . . . . .  ANSI B 16.18 

3-3.7 Other types of  fittings may be used, but only those 
investigated and listed for this service by a testing and 
inspection agency laboratory. 

3-4 Piping Support. 
3-4.1 Piping shall be supported from structural members  
using support  methods comparable to those required by 
local plumbing codes. 

Exception: Listed piping shall be supported in accordance 
with any listing limitations. 

3-4.2 Piping laid on open joists  or rafters shall be secured 
to prevent lateral movement.  

3-5 Sprinklers. 
3-5.1 Listed residential sprinklers shall be used. The basis 
of  such a listing shall be tests to establish the abili ty of  the 
sprinklers to control residential fires under s tandardized fire 
test conditions. The s tandardized room fires shall be based 
on a residential array of  furnishings and finishes. 

Exception No. 1: Residential sprinklers shall not be used in 
dry systems unless specifically listed for that purpose. 
Exception No. 2." Listed dry sprinklers may be used in 
accordance with 4-3.2. 

3-5.2 Ordinary  temperature  rated residential sprinklers 
[135 to 170*F (57 to 77*C)] shall be installed where maxi- 
mum ambient  ceiling temperatures  do not exceed 100*F 
(38"C). 

I 3-5.3 Intermediate  rated residential  sprinklers [175 to 
225°F (79 to 107"C)] shall be installed where maximum 

I ambient  ceiling temperatures  are between 101 and 150*F 
(39 and 66"C). 

3-5.4 The following practices shall be observed when 
installing residential sprinklers, unless maximum expected 
ambient  temperatures are otherwise determined.  

(a) Sprinklers under glass or plastic skylights exposed to 
direct rays of  the sun shall be of  intermediate  temperature 
classification. 

(b) Sprinklers in an unventi lated concealed space under  
uninsulated roof, or in an unventi lated attic, shall be of  
intermediate temperature  classification. 

3-5.5 Operated or damaged sprinklers shall be replaced 
with sprinklers having the same performance characteristics 
as original equipment.  

3-5.6 Painting and Ornamental Finishes. 
3-5.6.1" Sprinkler  frames may be factory painted or 
enameled as ornamental  finish in accordance with 3-5.6.2; 
otherwise sprinklers shall not be painted and any sprinklers 
that have been painted,  except for factory applied coatings, 
shall be replaced with new listed sprinklers. 

3-5.6.2 Ornamental  finishes shall not be applied to sprin- 
klers by anyone other than the sprinkler manufacturer,  and 
only sprinklers listed with such finishes shall be used. 

3-5.7 When nonmetal l ic  sprinkler ceiling plates (escutch- 
eons) or recessed escutcheons (metallic or nonmetall ic) are 
used they shall be listed based on tests of  the assembly as a 
residential sprinkler. 

3-6* Alarms. Local waterflow alarms shall be provided on 
all sprinkler systems. 

Exception: Dwellings or mobile homes having smoke detec- 
tors in accordance with NFPA 74, Standard for the Installa- 
tion, Maintenance, and Use of Household Fire Warning 
Equipment. 

Chapter 4 System Design 

4-1 Design Criteria. 
4-1.1 Design Discharge. The system shall provide a dis- 
charge of  not less than 18 gpm (68 L/min) to any single 
operating sprinkler and not less than 13 gpm (49 L/min) per  
sprinkler to the number  of  design sprinklers. 

4-1.2" Number of Design Sprinklers. The number  of  de- 
sign sprinklers shall include all sprinklers within a compart -  
ment to a maximum of  two sprinklers. 

4-1.2.1 The definition of  compar tment  for use in 4-1.2 to 
determine the number  of  design sprinklers is a space that is 
completely enclosed by walls and a ceiling. The compart -  
ment  enclosure may have openings to an adjoining space if  
the openings have a min imum lintel depth of  8 in. (203 mm) 
from the ceiling. 

4-1.3 Water Demand. The water demand for the system 
shall be determined by multiplying the design discharge of  
4-1.1 by the number  of  design sprinklers of  4-1.2. 
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4-1.4 Sprinkler Coverage. 

4-1.4.1 Residential sprinklers shall be spaced so that the 
maximum area protected by a single sprinkler does not 
exceed 144 sq ft (13.4 m2). 

4-1.4.2 The maximum distance between sprinklers shall 
not exceed 12 ft (3.7 m) on or between pipelines and the 
maximum distance to a wall or partition shall not exceed 
6 ft (1.8 m). The min imum distance between sprinklers 
within a compartment  shall be 8 ft (2.4 m). 

4-1.5 The min imum operating pressure of any sprinkler 
shall be in accordance with the listing information of the 
sprinkler and provide the min imum flow rates specified in 
4- l . l .  

4-1.6 Application rates, design areas, areas of coverage, 
and min imum design pressures other than those specified in 
4-1.1, 4-1.2, 4-1.4, and 4-1.5 may be used with special 
sprinklers which have been listed for such specific residen- 
tial installation conditions. 

4-2 Position of Sprinklers. 

4-2.1 Pendent and upright sprinklers shall be positioned 
so that the deflectors are within 1 to 4 in. (25.4 to 102 mm) 
from the ceiling. 

Exception: Special residential sprinklers shah be installed 
in accordance with the listing limitations. 

4-2.2 Sidewall sprinklers shall be positioned so that the 
deflectors are within 4 to 6 in. (102 to 152 mm) from the 
ceiling. 

Exception: Special residential sprinklers shall be installed 
in accordance with the listing limitations. 

4-2.3* Sprinklers shall be positioned so that the response 
time and discharge are not unduly affected by obstructions 
such as ceiling slope, beams, or light fixtures. 

4-3 System Types. 

4-3.1 Wet-Pipe Systems. A wet-pipe system shall be used 
when all piping is installed in areas not subject to freezing. 

4-3.2 Dry-Pipe Systems. Where system piping is located 
in unheated areas subject to freezing, a dry-pipe or anti- 
freeze system shall be used. 

Exception: Listed standard dry-pendent or dry sidewall 
sprinklers may be extended into unheated areas not intended 
for living purposes. 

4-3.3 Antifreeze Systems. 

4-3.3.1 Definition. An antifreeze system is one employing 
automatic sprinklers attached to a piping system containing 
an antifreeze solution and connected to a water supply. The 
antifreeze solution, followed by water, discharges immedi- 
ately from sprinklers opened by a fire. 

4-3.3.2* Where Used. The use of antifreeze solutions shall 
be in conformity with any state or local health regulations. 

4-3.3.3 Antifreeze Solutions. 

4-3.3.3.1 When sprinkler systems are supplied by public 
water connections the use of antifreeze solutions other than 

water solutions of pure glycerine (C.P. or U.S.P. 96.5 
percent grade) or propylene glycol shall not be permitted. 
Suitable glycerine-water and propylene glycol-water mix- 
tures are shown in Table 4-3.3.3.1. 

Table 4-3.3.3.1 Antifreeze Solutions 
to be Used if Public Water is Connected to Sprinklers 

Material 

Specific Freezing 
Solution Gravity at Point 

(by Volume) 60*F (15.6"C) OF °C 

Glycerine 50% Water 1.133 - 15 - 26. I 
C.P. or U.S.P. Grade* 40% Water 1.151 -22  -30.0 

30% Water 1.165 - 40 - 40.0 
Hydrometer Scale 1.000 to 1.200 

Propylene Glycol 70% Water 1.027 + 9 - 12.8 
60% Water 1.034 - 6 -21.1 
50% Water 1.041 -26  -32.2 
40% Water 1.045 - 60 - 51.1 

Hydrometer Scale 1.000 to 1.200 (Subdivisions 0.002) 

*C.P. --Chemically Pure. 
U.S.P.--United States Pharmacopoeia 96.5%. 

4-3.3.3.2 If public water is not connected to sprinklers, the 
commercially available materials indicated in Table 
4-3.3.3.2 are suitable for use in antifreeze solutions. 

4-3.3.3.3* An antifreeze solution shall be prepared with a 
freezing point below the expected min imum temperature 
for the locality. The specific gravity of the prepared solution 
shall be checked by a hydrometer with suitable scale. 

Table 4-3.3.3.2 Antifreeze Solutions 
to be Used if Public Water is not Connected to Sprinklers 

Specific Freezing 
Solution Gravity at Point 

Material (by Volume) 60°F (15.6°C) °F °C 

Glycerine If glycerine is used, see Table 4-3.3.3.1 

Diethylene Glycol 50% Water 1.078 - 13 -25.0 
45% Water 1.081 - 27 - 32.8 
40% Water 1.086 -42  -41.1 

Hydrometer Scale 1.000 to 1.120 (Subdivisions 0.002) 

Ethylene Glycol 61% Water 1.056 - 10 -23.3 
56% Water 1.063 - 20 - 28.9 
51% Water 1.069 - 30  -34.4 
47% Water 1.073 -40  -40.0 

Hydrometer Scale 1.000 to 1.120 (Subdivisions 0.002) 

Propylene Glycol If propylene glycol is used, see Table 4-3.3.3.1 

Calcium Chloride Lb CaCl2 per 
80% "Flake" gal of Water 

Fire Protection Grade* 2.83 1.183 0 - 17.8 
Add corrosion inhibitor 3.38 1.212 - 10 -23.3 
of sodium bichromate 3.89 1.237 - 20 - 28.9 
~/4 oz per gal water 4.37 1.258 - 30 - 34.4 

4.73 1.274 -40  -40.0 
4.93 1.283 -50  -45.6 

*Free from magnesium chloride and other impurities. 
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4-3.3.4* Arrangement of Supply Piping and Valves. All 
permitted antifreeze solutions are heavier than water. At the 
point of contact (interface) the heavier liquid will be below 
the lighter liquid in order to prevent diffusion of  water into 
the unheated areas. In most cases, this necessitates the use 
o f a  5-fi (1.5-m) drop pipe or U-loop as illustrated in Figure 
4-3.3.4. The preferred arrangement is to have the sprinklers 
below the interface between the water and the antifreeze 
solution. 

If  sprinklers are above the interface, a check valve with a 
V32-in. (0.8-ram) hole in the clapper shall be provided in the 
U-loop. A water control valve and two small solution test 
valves shall be provided as illustrated in Figure 4-3.3.4. An 
acceptable arrangement of  a filling cup is also shown. 

Filling Cu p ~ _  
Water Supply ~ 

Drop 5 ft. Approved A I I ~' 
Min. Indicating ~J '~ 

Valve • = ~.o 
HEATED n t ",; c AREA c ~ l l  o -6 

3 
Check Valve 
(1/32" Hole In Clapper) 

~ c k  Valve May Be 
I I [,~ Omitted When Sprinklers 
H ~ Are Bel°_,,.,~.=_ U N~ ~v~i ~ f valve A 

~ p  AREA 

i ~ c 4 ~ : a  i~nn 
Drain Valve 

NOTE: The 1/32-in. (0.8-mm) hole in the check valve clap- 
per is needed to allow expansion of the solution during a 
temperature rise and thus prevent damage to sprinkler 
heads. 

F o r  SI U n i t s :  1 in .  = 2 5 . 4  m m :  l f t  = 0 . 3 0 4 8  m.  

Figure 4-3.3.4 Arrangement of Supply Piping and Valves. 

4-3.3.5* Testing. Before freezing weather each year, the 
solution in the entire system shall be emptied into conve- 
nient containers and brought to the proper specific gravity 
by adding concentrated liquid as needed. The resulting 
solution may be used to refill the system. 

4-4 Pipe Sizing. 

4-4.1 Piping shall be sized in accordance with 4-4.3 and 
4-4.4. If  more than one design discharge is required (see 
4-1.1), the pipe sizing procedure shall be repeated for each 
design discharge. 

Exception: When piping is sized hydraulically, calculations 
shall be made in accordance with the methods described in 
NFPA 13, Standard for the Installation of Sprinkler Systems. 

4-4.2 Minimum Pipe Size. 

4-4.2.1 Minimum pipe size, including copper piping, shall 
be 3/4 in. (19 mm). 

Exception: Minimum size of steel pipe shall be 1 in. (25.4 
mm). 

4-4.3* To size piping for systems connected to a city water 
supply, the following approximate method is acceptable. 
This procedure cannot be used for gridded or looped type 
systems. Hydraulic calculation procedures in accordance 
with Chapter 7 of  NFPA 13 for grid-type or looped systems 
shall be used. 

(a) Establish system flow rate in accordance with Section 
4-1. 

(b) Determine water pressure in the street. 
(c) Select pipe sizes. 

(d) Deduct meter pressure losses if any. [See Table 
4-4.3(d).] 

(e) Deduct pressure loss for elevation. (Building height 
above street in ft x 0.434 = psi.) (Building height above 
street in meters x 0.098 = bars.) 

(f) Deduct pressure losses from the city main to the 
inside control valve by multiplying the factor from Table 
4-4.3(a) or (b) by the total length(s) of  pipe in ft (m). [Total 
length includes equivalent length of  fittings as determined 
by applying Table 4-4.3(c).] 

(g) Deduct pressure losses for piping within building by 
multiplying factor from Table 4-4.3(a) or (b) by the total 
length in ft (m) of  each size of  pipe between the control 
valve and the farthest sprinkler. 

(h) Deduct valve and fitting pressure losses. Count the 
valves and fittings from the control valve to the farthest 
sprinkler. Determine the equivalent length for each valve 
and fitting as shown in Table 4-4.3(c) and add these values 
to obtain the total equivalent length for each pipe size. 
Multiply the equivalent length for each size by the factor 
from Table 4-4.3(a) or (b) and total these values. 

(i) In multilevel buildings, steps (a) through (h) shall be 
repeated to size piping for each floor. 

(j) If  the remaining pressure is less than the operating 
pressure established by the testing laboratory for the sprin- 
kler being used, a redesign is necessary. If this pressure is 
higher than required, smaller piping may be used when 
justified by calculations. 

Table 4-4.3(a) Pressure Losses (psi/ft) Schedule 40 Steel Pipe. C = 120 

Pipe Size 
in. 10 12 14 16 

Flow Rate - GPM 

18 20 25 30 35 40 45 50 

1 0.04 0.05 0.07 0.09 0.11 0.13 
11/4 0.01 0.01 0.02 0.02 0.03 0.03 
11/2 0.01 0.01 0.01 0.01 0.01 0.02 
2 . . . . .  0.01 

0.20 0.28 0.37 0.47 0.58 0.71 
0.05 0.07 0.10 0.12 0.15 0.19 
0.02 0.03 0.05 0.06 0.07 0.09 
0.01 0.01 0.01 0.02 0.02 0.03 

F o r  SI U n i t s :  1 ga l  = 3 . 7 8 5  L; 1 ps i  = 0 . 0 6 8 9  b a r :  1 ft = 0 . 3 0 4 8  m.  
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Table 4-4.3(b) Pressure Losses (psi/ft) Copper Tubing--Types K, L, & M. C = 150 

Flow Rate - GPM 
Tubing Type 
Size in. 10 12 14 16 18 20 25 30 35 40 45 50 

3/4 M 0.08 0.12 0.16 0.20 0.25 0.30 0.46 0.64 0.85 - - - 
L 0.10 0.14 0.18 0.23 0.29 0.35 0.53 0.75 1.00 - - - 
K 0.13 0.18 0.24 0.30 0.38 0.46 0.69 0.97 1.28 - - - 

1 M 0.02 0.03 0.04 0.06 0.07 0.08 0.13 0.18 0.24 0.30 0.38 0.46 
L 0.03 0.04 0.05 0.06 0.08 0.10 0.15 0.20 0.27 0.35 0.43 0.53 
K 0.03 0.04 0.06 0.07 0.09 0.11 0.17 0.24 0.31 0.40 0.50 0.61 

11/4 M 0.01 0.01 0.02 0.02 0.03 0.03 0.05 0.07 0.09 0.11 0.15 0.17 
L 0.01 0.01 0.02 0.02 0.03 0.03 0.05 0.07 0.10 0.12 0.16 0.19 
K 0.01 0.01 0.02 0.02 0.03 0.04 0.06 0.08 0.11 0.13 0.17 0.20 

11/2 M - 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.04 0.05 0.06 0.08 
L - 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.04 0.05 0.07 0.08 
K - 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.05 0.06 0.07 0.09 

2 M . . . . . .  0.01 0.01 0.01 0.01 0.02 0.02 
L . . . . . .  0.01 0.01 0.01 0.01 0.02 0.02 
K . . . . . .  0.01 0.01 0.01 0.01 0.02 0.02 

For SI Units: 1 gal. = 3.785 L; 1 psi = 0.0689 bar; 1 ft = 0.3048 m. 

Table 4-4.3(c) Equivalent Length of Pipe in Feet for Steel and Copper Fittings and Valves 

Elbows Tees Valves 

Fitting/Valve Flow Flow Globe 
Diameter 45 90 Long Thru Thru "Y" 

In. Degrees Degrees Radius Branch Run Gate Angle Globe Pattern Cock Check 

¾ 1 2 1 4 1 1 10 21 11 3 3 
1 1 3 2 5 2 1 12 28 15 4 4 
1¼ 2 3 2 6 2 2 15 35 18 5 5 
1½ 2 4 3 8 3 2 18 43 22 6 6 
2 3 5 3 10 3 2 24 57 28 7 8 

Based on Crane Technical Paper No. 410. 
For SI Units: 1 ft = 0.3048 m. 

[ (This is based upon the friction loss through the fitting being independent of the C Factor available to the piping.) 

(k) T h e  r e m a i n i n g  p i p i n g  s h a l l  be  s i z e d  t h e  s a m e  as  t h e  
p i p i n g  to  t h e  f a r t h e s t  s p r i n k l e r  u n l e s s  s m a l l e r  s i z e s  a r e  
j u s t i f i e d  b y  c a l c u l a t i o n s .  

Exception: For sprinklered dwellings manufactured off-site, 
the minimum pressure needed to satisfy the system design 
criteria on the system side of the meter shall be specified on a 
data plate by the manufacturer. (See Section 2-3.) 

Table 4-4.3(d) 
Pressure Losses in WaterMeters 

Pressure Loss (psi) 
Meter Flow (gpm) 

(Inches) 18 23 26 31 39 52 

% 9 14 18 26 * * 
¾ 4 8 9 13 * * 

l 2 3 3 4 6 10 
1½ ** 1 2 2 4 7 
2 ** ** ** 1 2 3 

NOTE: Higher pressure losses specified by the manufacturer should be used 
in place of those specified in the table. Lower pressure losses may be used 
when supporting data is provided by the meter manufacturer. 
* Above maximum rated flow of commonly available meters. 
**Less than 1 psi. 

For SI Units: 1 gpm = 3.785 L/min; 1 in. = 25.4 mm. 

4 -4 .4  To s ize  p i p i n g  fo r  s y s t e m s  w i t h  a n  e l e v a t e d  t a n k ,  
p u m p ,  o r  p u m p - t a n k  c o m b i n a t i o n ,  d e t e r m i n e  t h e  p r e s s u r e  
a t  t h e  w a t e r  s u p p l y  o u t l e t  a n d  p r o c e e d  t h r o u g h  s t e p s  (c), (e), 
(g), (h),  (i), (j), a n d  (k) o f  4 -4 .3 .  

4-5 P ip ing  Configurat ions .  P i p i n g  c o n f i g u r a t i o n s  m a y  b e  
l o o p e d ,  g r i d d e d ,  s t r a i g h t  r u n ,  o r  c o m b i n a t i o n s  t h e r e o f .  

4-6  Locat ion of  Sprinklers .  S p r i n k l e r s  sha l l  be  i n s t a l l e d  in  
all  a r ea s .  

Exception No. 1: Sprinklers may be omitted from bath- 
rooms not exceeding 55 sq fi  (5.1 m 2) with noncombustible 
plumbing fixtures. 

Exception No. 2: Sprinklers may be omitted from small 
closets where the least dimension does not exceed 3 fi  (0. 9 m) 
and the area does not exceed 24 sq fi  (2.2 m 2) and the walls 
and ceilings are surfaced with noncombustible or limited 
combustible materials as defined by NFPA 220, Standard on 
Types of Building Construction. 

Exception No. 3." Sprinklers may be omitted from garages, 
open attached porches, carports, and similar structures. 

Exception No. 4: Sprinklers may be omitted from attics, 

1989 Edition 



13D-I 2 INSTALLATION OF SPRINKLER SYSTEMS IN ONE- AND TWO-FAMILY DWELLINGS AND MOBILE HOMES 

I crawl spaces, and other concealed spaces that are not used or 
intended for living purposes or storage. 
Exception No. 5." Sprinklers may be omitted from entrance 
foyers that are not the only means of egress. 

Chapter 5 Referenced Publications 

5-1 The following documents or portions thereof are refer- 
enced within this standard and shall be considered part of 
the requirements of this document. The edition indicated 
for each reference is the current edition as of the date of the 
NFPA issuance of this document. 

5-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, Batterymarch Park, Quincy, MA 02269. 

NFPA 13-1989, Standard for the Installation of Sprinkler 
I Systems 

NFPA 22-1987, Standard for Water Tanks for Private Fire 
Protection 

NFPA 74-1989, Standard for the Installation, Mainte- 
nance, and Use of Household Fire Warning Equipment 

I 
NFPA 220-1985, Standard on Types of Building Construc- 

tion. 

5-1.2 Other Codes and Standards. 
5-1.2.1 ANSI Publications. American National Standards 
Institute, Inc., 1450 Broadway, New York, NY 10018. 

ANSI B16.1-1975, Cast Iron Pipe Flanges and Flanged 
Fittings, Class 25, 125, 250 and 800 

ANSI B16.3-1985, Malleable Iron Threaded Fittings, 
Class 150 and 300 

ANSI B16.4-1985, Cast Iron Threaded Fittings, Classes 
125 and 250 

ANSI B 16.5-1981, Pipe Flanges and Flanged Fittings 
ANSI B16.9-1986, Factory-Made Wrought Steel Butt- 

weMing Fittings 
ANSI B 16.11-1980, Forged Steel Fittings, Socket- Welding 

and Threaded 
ANSI B 16.18-1984, Cast Copper Alloy Solder Joint Pres- 

sure Fittings 
ANSI B16.22-1980, Wrought Copper and Copper Alloy 

Solder Joint Pressure Fittings 
ANSI B 16.25-1986, Buttwelding Ends 
ANSI B36.10M-1985, Welded and Seamless Wrought 

Steel Pipe. 

5-1.2.2 ASTM Publications. American Society for Testing 
and Materials, 1916 Race Street, Philadelphia, PA 19105. 

ASTM A53-1987, Standard Specification for Pipe, Steel, 
Black, and Hot-Dipped, Zinc-Coated Welded and Seamless 
Steel Pipe 

ASTM A 135-1986, Standard Specification for Electric- 
Resistance- Welded Steel Pipe 

ASTM A234-1987, Standard Specification for Piping Fit- 
tings of Wrought Carbon Steel and Alloy Steel for Moderate 
and Elevated Temperatures 

ASTM A795-1985, Specification for Black and Hot- 
Dipped Zinc-Coated Welded and Seamless Steel Pipefor Fire 
Protection Use 

ASTM B32-1987, Standard Specification for Solder 
Metal, 95-5 (Tin-Antimony-Grade 95TA) 

ASTM B75-1981, Standard Specification for Seamless 
Copper Tube 

ASTM B88-1986, Standard Specification for Seamless 
Copper Water Tube 

ASTM B251-1987, Standard Specification for General 
Requirements for Wrought Seamless Copper and Copper- 
AHoy Tube 

ASTM E380-1986, Standard for Metric Practice. 

5-1.2.3 AWS Publication. American Welding Society, 550 
NW LeJeune Road, Miami, FL 33135. 

AWS A5.8-1981, Specification for Brazing Filler Metal. 

Appendix A 

This Appendix is not a part of  the requirements of this NFPA document, but 
is included for information purposes only. 

A-l-1 NFPA 13D is appropriate for the protection against 
fire hazards only in one- and two-family dwellings and 
mobile homes. Residential portions of any other building 
may be protected with residential sprinklers in accordance 
with 3-11.2.9 of NFPA 13-1989, Standard for the Installa- 
tion of Sprinkler Systems. Other portions of such buildings 
should be protected in accordance with NFPA 13. 

The criteria in this standard are based on full-scale fire 
tests of rooms containing typical furnishings found in 
residential living rooms, kitchens, and bedrooms. The fur- 
nishings were arranged as typically found in dwelling units 
in a manner similar to that shown in Figures A-l-l(a), (b), 
and (c). Sixty full-scale fire tests were conducted in a 
two-story dwelling in Los Angeles, California and 16 tests 
were conducted in a 14-ft (4.3-mm) wide mobile home in 
Charlotte, North Carolina. Sprinkler systems designed and 
installed according to this standard are expected to prevent 
flashover within the compartment of origin if sprinklers are 
installed in the compartment. A sprinkler system designed 
and installed according to this standard cannot, however, be 
completely expected to control a fire involving unusually 
higher average fuel loads than typical for dwelling units [10 
psi (0.7 bar)] and where the interior finish has an unusually 
high flame spread rating (greater than 225). 

For protection of multifamily dwellings, refer to NFPA 
13, Standard for the Installation of Sprinkler Systems, or 
NFPA 13R, Standard for the Installation of Sprinkler Sys- 
tems in Residential Occupancies up to Four Stories in 
Height. 

A-I-2 Levels of Protection. Various levels of firesafety are 
available to dwelling occupants to provide life safety and 
property protection. 

This standard recommends, but does not require, sprin- 
klering of all areas in a dwelling; it permits sprinklers to be 
omitted in certain areas. These areas are the ones shown by 
NFPA statistics [see Table A-1-2(a)] to be the ones where the 
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- .90" = ~= 34½".-p 
I Curtains over Window I 1~-20~. ,11 ! - ~w--~ ~ '~  

- 50" "1 

I C ,, 

66 '/~" V 1" 

"~ 72" 
~o 1~-20:-~, 

I-r~3°'~l f 

.~.= 
o ~  

)[( Ignition C Chair 

Sprinkler B Bed 

CW Curtains HB Head Board 

D Dresser N Night Stand 

CH Chest L Lamp 

For SI Units: 1 in.= 25.4 mm. 

Figure A-l-l(a) Bedroom. 
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inc idence  o f  life loss f rom fires in dwellings is low. Such an 
approach produces  a reasonable  degree o f  firesafety. Great -  
er protec t ion  to both life and proper ty  will be ach ieved  by 
sprinkler ing all areas. 

Gu idance  for instal lat ion o f  smoke  detectors  and fire 
detect ion systems may be found in N F P A  74, Standard for 
the Installation, Maintenance, and Use of Household Fire 
Warning Equipment. 

Table A-1-2(a) 
Causal Factors in 

One- and Two-FamilyDwelling 
Fires WhichCausedOne or MoreDeaths 

Area of Origin 
Living Room 
Bedroom 
Kitchen 
Storage Area 
Heating Equipment Room 
Structural Area 
Other Areas 

41% 
27% 
15% 
4% 
3% 
2% 
8% 

Based on 6066 incidents 
where area of origin was 
reported 

Form of Material Ignited 
Furniture 27% 
Bedding 18% 
Combustible Liquid or Gas 13% 
Interior Finish 9% 
Structural Member 9% 
Waste, Rubbish 4% 
Clothing, on a Person 3% 
Cooking Materials 3% 
Electrical Insulation 2% 
Curtains, Drapery 2% 
Other 10% 

Based on 5080 incidents 
where form of material 
ignited was reported 

Form of Heat of Ignition 
Smoking Materials 
Heat from Fuel - Fire or 

Powered Object 
Heat from Miscellaneous 

Open Flame (Including 
Match) 

Heat from Electrical 
Equipment Arcing or 
Overload 

Hot Objects Including 
Properly Operating 
Electrical Equipment 

Other 

36% 
25% 

15% 

14% 

7% 

3% 

Based on 5016 incidents 
where form of heat of 
ignition was reported 

Total number of incidents 
reported 

10,194 

Source: FIDO Data Base 1973 to 1982, NFPA Fire Analysis Department. 

Table A-1-2(b) 
1980-84 One- and Two-Family Dwellings and Mobile Homes 

Annual Averages 

Fires-544,000 

Area of Origin (901 Code) 

Civilian Deaths-3,900 
Percentages by Area of Origin 

Civilian Deaths (Used for Ranking) Fires 

Civilian Injuries-14,100 

Civilian Injuries 

Living room, den, lounge (14) 40.2 11.6 
Bedroom (21-22) 24.1 I 1.6 
Kitchen (24) 14.0 20.6 
Structural Area (70-79) 5.8 15.5 

[Crawl space (71 )] (1.5) (3.2) 
[Unspecified (79)] (1.0) (1.0) 
[Balcony, porch (72)] (0.9) (1.1) 
[Ceiling/Floor assembly (73)] (0.7) (0.8) 
[Ceiling/Roof assembly (74)] (0.6) (2.3) 
[Wall assembly (75)] (0.6) (2.0) 

Dining room (23) 2.3 1.1 
Heating equipment room (62) 1.9 3.7 
Bathroom (25) 1.2 1.7 
Hallway, corridor (01) 1.2 0.9 
Garage* (47) 1.1 3.4 
Interior stairway (03) 1.0 0.4 
Closet (42) 0.9 1.2 
Other known single area 4.2 26.6 

[Chimney (51)] (0.4) (18.9) 
Multiple areas (97) 0.8 0.7 
Unclassified, not 

applicable (98-99) 1.3 1.0 
Total: 100.0 100.0 

21.9 
20.9 
27.5 

7.4 
(2.9) 
(0.7) 
(o.9) 
(0.5) 
(0.7) 
(0.8) 
1.6 
3.6 
1.9 
1.1 
3.7 
0.4 
1.3 
7.5 

(0.7) 
0.6 

0.6 
100.0 

* Does not include dwelling garages coded as property type, which is a large number. 
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A-I-3 System control valves should be of  the indicating 
type, such as plug valves, ball valves, butterfly valves, or 
O.S. & Y. gate valves. 

A-l-4 The responsibility for properly maintaining a sprin- 
kler system is the obligation of  the owner or manager who 
should understand the sprinkler system operation. A mini- 
mum monthly maintenance program should include the 
following: 

(a) Visually inspect all sprinklers to ensure against ob- 
struction of  spray. 

(b) Inspect all valves to assure that they are open. 
(c) Test all waterflow devices. 
(d) The alarm system, if installed, should be tested. 

NOTE: When it appears likely that the test will result in a 
response of the fire department, notification to the fire 
department should be made prior to the test. 

(e) Pumps, where employed, should be operated. (See 
NFPA 20, Standard for the Installation of Centrifugal Fire 
Pumps.) 

(f) The pressure of  air used with dry systems should be 
checked. 

(g) Water level in tanks should be checked. 
(h) Care should be taken to see that sprinklers are not 

painted either at the time of  installation or during subse- 
quent redecoration. When painting sprinkler piping or 
painting in areas next to sprinklers, the sprinklers may be 
protected by covering with a bag which should be removed 
immediately after painting has been finished. 

(i) For further information see NFPA 13A, Recommend- 
ed Practice for the Inspection, Testing and Maintenance of 
Sprinkler Systems. 

A-I-5.1.1 At least three spare sprinklers of  each type, 
temperature rating, and orifice size used in the system 
should be kept on the premises. When fused sprinklers are 
replaced by the owner, fire department, or others, care 
should be taken to assure that the replacement sprinkler has 
the same operating characteristics. 

A-1-5.1.4 Testing of a system can be accomplished by 
filling the system with water and checking visually for 
leakage at each joint or coupling. 

Fire department connections are not required for systems 
covered by this standard, but may be installed at the 
discretion of  the owner. In these cases hydrostatic tests in 
accordance with NFPA 13, Standard for the Installation of 
Sprinkler Systems, are required. 

Dry systems should also be tested by placing the system 
under air pressure. Any leak that results in a drop in system 
pressure greater than 2 psi (0.14 bar) in 24 hours should be 
corrected. Check for leaks using soapy water brushed on 
each joint or coupling. Leaks will be shown by the presence 
of  bubbles. This test should be made prior to concealing of  
piping. 

A-2-2 Connection for fire protection to city mains is often 
subject to local regulation concerning metering and back- 
flow prevention requirements. Preferred and acceptable 
water supply arrangements are shown in Figures A-2-2(a), 
(b), and (c). When a meter must be used between the city 

I I I l l / / l l / l l / /  

Main Control ..---"'~- 
Valve 

*Rubber Faced __.~ 
Check Valve 

Drain and Test 
Connection 

T 

City Water Main 

._~.4__ City Gate 

Valve To Domestic 
f l l l l l l l l l l l l l l  System 

Domestic - ~  ter 
Meter Shut-off 

Pressure Gage Valve 

Water Flow 
~ O e t e c t o r  

~ Pressure Gage 

i To Automatic 
Sprmkler 
System 

Figure A-2-2(a) Preferable Arrangement. 

f City Water Main 

- ~  City Gate 
Valve 

/ / / / / / / V / /  / / / l l l l l l / / l / /  
Sprinkler 

, , x  / Control Valve 
*Rubber Faced ~ (Option: 
Check Valve 7 ~  Reference 3-1.1. 

Exception No. 1 ) 

Drain and Test 
Connection 

T 

Pressure Gage 

Water Flow 
Detector 

@ P r e s s u r e  Gage 

I To Automatic 
Sprinkler 
System 

//•//City 
Gate 

Valve 

/ / /  

I 
Meter 

Domestic 
Shut-off 

" ~ ' ~ "  Valve 

To Domestic 
System 

Figure A-2-2(b) Acceptable Arrangement. 
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I / / / / / / / / / / 4 / / / I / / / / / / / ,  
Water Flow Water 
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Figure A-2-2(c) Acceptable Arrangement. 
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water main and the sprinkler system supply, an acceptable 
arrangement is shown in Figure A-2-2(c). Under these 
circumstances, the flow characteristics of  the meter must be 
included in the hydraulic calculation of  the system. [See 
Table 4-4.3(d).] When a tank is used for both domestic  and 
fire protection purposes, a low water alarm actuated when 
the water level falls below 110 percent of  the min imum 
quantity specified in Section 2-1 should be provided. 

A-2-3(a) In dwellings where long-term use of  lawn sprin- 
klers is common,  provision should be made for such usage. 

A-3-5.6.1 Decorative painting of  a residential sprinkler is 
not to be confused with the temperature identification 
colors as referenced in 3-11.6 of  NFPA 13-1989, Standard 
for the Installation of Sprinkler Systems. 

A-3-6 Alarms should be of  sufficient intensity to be clearly 
audible in all bedrooms over background noise levels with 
all intervening doors closed. The tests of  audibility level 
should be conducted with all household equipment that 
may be in operation at night in full operation. Examples of  
such equipment are window air conditioners and room 

humidifiers. When off-premises alarms are provided, at 
least water flow and control valve position should be 
monitored. 

A-4-1.2 It is intended that the design area is to include the 
two adjacent sprinklers producing the greatest water de- 
mand within the compartment.  It is also intended that the 
number of  design sprinklers is limited to a maximum of two 
sprinklers even if there are more than two sprinklers in the 
compartment,  except as noted in A-4-2.3. 

A-4-2.3 Fire testing has indicated the need to wet walls in 
the area protected by residential sprinklers at a level closer 
to the ceiling than that accomplished by standard sprinkler 
distribution. Where beams, light fixtures, sloped ceilings, 
and other obstructions occur, additional residential sprin- 
klers will be necessary to achieve proper response and 
distribution. In addition, for sloped ceilings, higher flow 
rates may be needed. Guidance may be obtained from the 
manufacturer. 

A series of  33 full-scale tests were recently conducted in a 
test room of  12 ft x 24 ft (3.6 m x 7.2 m) floor area to 
determine the effect of  cathedral (sloped) and/or beamed 
ceiling construction on fast response residential sprinkler 

To Sprinklers 

I / / I / I  

f 

To Plumbing System 

~ - - - ~ - - - ~  C o m m o n  Sprinkler/Plumbing 
Connection: Add Plumbing 

/ / / / / / Demand to Sprinkler Demand 
to Determine Size. 

Public Main 

Figure A-2-3(a). 

f 

Add Domestic Demand for Laundry to Sprinkler Demand to Determine Sizing. 

To Sprinklers 

Water [ 
S~J pply ~ To Laundry 

Fixtures 

Figure A-2-3(b). 
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Figure A-2-3(c). 
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Figure A-4-1.2(a) Sprinkler Design Areas for Typical Residential 
Occupancy. 
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Figure A-4-1.2(b) Sprinkler Design Areas for Typical Residential 
Occupancy. 

performance. The testing was l imited to one pendent- type 
residential sprinkler model, two ceiling slopes (0 and 14 
degrees), and two beam configurations on the single enclo- 
sure size. In order to judge the effectiveness of  sprinklers in 
controlling fires, two base line tests, in which the ceiling was 
smooth and horizontal,  were conducted with the pendent  
sprinklers installed and with a total water supply of  26 gpm 
(98 L/min) as required by NFPA 13D. The results of  the 
base line tests were compared with tests in which the ceiling 
was beamed and/or  sloped and two pendent  sprinklers were 
installed with the same water supply. Under  the l imited 
condit ions tested, the comparison indicates that sloped 
and/or  beamed ceilings represent a serious challenge to the 
fire protection afforded by fast response residential  sprin- 
klers. However, further tests with beamed ceilings indicated 
that fire control equivalent to that obtained in the base line 
tests may be obtained if one sprinkler is centered in each 
bay formed by the beams and a total water supply of  36 gpm 
(136 L/min) is available. Fire control equivalent to that 
obtained in the baseline tests was obtained for the smooth 
sloped ceiling tests when three sprinklers were installed 
with a total water supply of  54 gpm (200 L/min). In a single 
smoldering-started fire test, the fire was suppressed? 

A-4-3.3.2 Antifreeze solutions may be used for maintain-  
ing automatic  sprinkler protection in small unheated areas. 

Effects of Cathedral and Beamed Ceiling Construction on 
Residential Sprinkler Performance, FMRC J.I. M3N5.RA(3), by 
Bill Jr., R.G.; Kung, N-C; Brown, W.R.; and Hill, E., prepared for 
U.S. Fire Administration (Feb. 1988). 

Table A-4-2.3 Maximum Distance 
from Sprinkler Deflector to Bottom 

of Ceiling Obstruction 

Distance from Sprinkler 
to Side of Ceiling Obstruction 

Maximum Distance 
from Sprinkler Deflector 

to Bottom of 
Ceiling Obstruction 

Less than 6 in. 
6 in. to less than 1 ft 
1 ft to less than 2 ft 
2 ft to less than 2 ft 6 in. 
2 ft 6 in. to less than 3 ft 
3 ft to less than 3 ft 6 in. 
3 ft 6 in. to less than 4 ft 
4 ft to less than 4 ft 6 in. 
4 ft 6 in. to less than 5 ft 
5 ft to less than 5 ft 6 in. 
5 ft 6 in. to less than 6 ft 

Not permitted 
0 in. 
1 m. 
2 in. 
3 in. 
4 m. 
6 in. 
7 m. 
9 m. 

11 m. 
14 m. 

For  SI Uni ts :  1 in. = 25.4 m m ;  1 fi  = 0.3048 m.  

Ceiling 
\ 

N o t  t o  E x c e e d  M a x i m u m  I 
Ceiling 
Obstruction Permitted (see 4-2.1 and 

/ _  I - ~ - ~  f - 
~ -  Maximum Distance 

Deflector Above 
Bottom of 

t Ceiling Obstruction 

Distance From Near Side 
Of Ceiling Obstruct on 

Figure A-4-2.3 Position of Deflector, Upright or Pendent, When 
Located Above Bottom of Ceiling Obstruction. 

Antifreeze solutions are recommended only for systems not 
exceeding 40 gallons (151 L). 

Because of  the cost of  refilling the system or replenishing 
small leaks, it is advisable to use small dry valves where 
more than 40 gallons (151 L) are to be supplied. 

Propylene glycol or other suitable material  may be used as 
a substitute for pr iming water, to prevent evaporat ion of  the 
priming fluid, and thus reduce ice formation within the 
system. 

A-4-3.3.3.3 Beyond certain limits, increased propor t ion of  
antifreeze does not lower the freezing point  of  solution. (See 
Figure A-4-3.3.3.3.) Glycerine, diethylene glycol, ethylene 
glycol, and propylene glycol should never be used without 
mixing with water in proper  proport ions,  because these 
materials tend to thicken near 32"F (0*C). 

I A-4-3.3.4 To avoid leakage, the materials  and workman- 
ship should be excellent, the threads clean and sharp, and 
the joints  tight. Use only metal-faced valves. 

A-4-3.3.5 Tests should be made by drawing a sample of  the 
solution from valve B two or three t imes during the freezing 
season, especially if  it has been necessary to drain the 
building sprinkler system for repairs, changes, etc. A small 
hydrometer  should be used so that a small sample will be 
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Figure A-4-3.3.3.3 Freezing Points of Water Solutions of 
Ethylene Glycol and Diethylene Glycol. 

sufficient.  W h e n  wa te r  appea r s  at  valve  B or  w h e n  the  tes t  
s ample  ind ica tes  t h a t  the  so lu t ion  has  b e c o m e  weakened ,  
e m p t y  the  en t i r e  sys tem a n d  recharge  as p rev ious ly  de-  
scr ibed.  

A-4-4.3 D e t e r m i n a t i o n  o f  pub l ic  wa te r  supp ly  p ressure  
shou ld  take in to  accoun t  p r o b a b l e  m i n i m u m  pressure  con-  
d i t i o n  p reva i l ing  d u r i n g  such  pe r iods  as at  n ight ,  or  d u r i n g  
s u m m e r  m o n t h s  w h e n  heavy  usage m ay  occur;  also, the  
poss ib i l i ty  of  i n t e r r u p t i o n  by  floods, or  ice c o n d i t i o n s  in 
winter .  

a. Water Pressure in Street 
b. Arbitrarily Select Pipe Size 
c. Deduct Meter Loss ( _ _  S i z e ) _ _  
d. Deduct Head Loss for Elevation 

System Control Valve* 
( . _ _ f t  x 0.434) 

e. Deduct Pressure Loss from City Main 
to Sprinkler 
_ _ _ P i p e -  ft  

Valves- .It 
Elbows- ft 

_ _ _ T e e -  ft 
Total- ft x _ _  

f. Deduct Pressure Loss for Piping--Control  
Valve to Farthest Sprinkler* 

Size Quan. Description 
90* Elbow 
45* Elbow 
Tee 
Check Valve 
Valve( ) 
Total 

Size Quan. Description 
90* Elbow 
45* Elbow 
Tee 
Check Valve 
Valve( ) 
Total 

Total 
Equiv. 

Feet 

Total 
Equiv. 

Feet 

Individual Net 
Loss Total 

Ft x _ _  = _ _  

F t x  _ _  = _ _ _ _  

Remaining Pressure for Sprinkler Operation 

*Factors from Tables 4-4.3(a), (b), (c), and (d). 

For SI Units: l ft = 0.3048 m; l psi = 0.0689 bar. 

Figure A-4-4.3(1) Calculation Sheet. 

Individual Net 
Loss Total 

Water Pressure at Supply Outlet 
a. Deduct Head Loss for Elevation 

( ft × 0.434) 
b. Deduct Pressure Loss from Piping Within 

Building* 
Remaining Pressure for Sprinkler Operation _ _  

*Factors from Tables 4-4.3(a), (b), (c), and (d). 

For Sl Units: 1 ft = 0.3048 m; l psi = 0.0689 bar. 

Figure A-4-4.3(2) Calculation Sheet - -  Elevated Tank, Booster 
Pump, Pump Tank Supply. 
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Appendix B Referenced Publications 

B-I The following documents  or port ions thereof  are 
referenced within this s tandard for informational  purposes 
only and thus are not considered part  of  the requirements of  
this document.  The edit ion indicated for each reference is 
the current edit ion as of  the date of  the NFPA issuance of  
this document.  

B-I.1 NFPA Publications. National Fire Protection Asso- 
ciation, Batterymarch Park, Quincy, MA 02269. 

NFPA 13-1989, Standard for the Installation of Sprinkler 
Systems 

NFPA 13A- 1987, Recommended Practice for the Inspec- 
tion, Testing and Maintenance of Sprinkler Systems 

NFPA 13R-1989, Standard for the Installation of Sprin- 
kler Systems in Residential Occupancies up to Four Stories in 
Height 

NFPA 20-1987, Standard for the Installation of Centrifu- 
gal Fire Pumps 

NFPA 74-1989, Standard for the Installation, Mainte- 
nance, and Use of Household Fire Warning Equipment. 
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