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This edition of NFPA 13, Standard for the Installation of Sprinkler Systems, was prepared
by the Technical Committee on Hanging and Bracing of Water-Based Fire Protection
Systems, the Technical Committee on Private Water Supply Piping Systems, the Technical
Committee on Residential Sprinkler Systems, the Technical Committee on Sprinkler System
Discharge Criteria, and the Technical Committee on Sprinkler System Installation Criteria,
released by the Technical Correlating Committee on Automatic Sprinkler Systems, and acted
on by NFPA at its June Association Technical Meeting held June 4-8, 2006, in Orlando, FL.
It was issued by the Standards Council on July 28, 2006, with an effective date of August 17,
2006, and supersedes all previous editions.

A tentative interim amendment (TIA) to Section 7.2.3 was issued on July 28, 2006. For
further information on tentative interim amendments see Section 5 of the NFPA Regulations
Governing Committee Projects available at:

http://www.nfpa.org/assets/files/PDF/CodeStandards/TIAErrataFI/TIARegs.pdf

This edition of NFPA 13 was approved as an American National Standard on August 17,
2006.

Origin and Development of NFPA 13

NFPA 13 represents the first standard published under the auspices of the NFPA Committee
on Automatic Sprinklers. Originally titled Rules and Regulations of the National Board of
Fire Underwriters for Sprinkler Equipments, Automatic and Open Systems, the standard has
been continuously updated to keep in step with change.

Full information about the NFPA actions on various changes will be found in the NFPA
Proceedings. The dates of successive editions are as follows: 1896, 1899, 1902, 1905, 1907,
1908, 1912, 1913, 1915, 1916, 1917, 1919, 1920, 1921, 1922, 1923, 1924, 1925, 1926,
1927, 1928, 1929. In 1930, a separate standard was published on Class B systems. This was
integrated into the 1931 edition. Further revisions were adopted in 1934, 1935, and 1936. A
two-step revision was presented in the form of a progress report in 1939 and finally adopted
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in 1940. Further amendments were made in 1947, 1950, 1953, 1956, 1958, 1960, 1961,
1963, 1964, 1965, 1966, 1968, 1969, 1971, 1972, 1973, 1974, 1975, 1976, 1978, 1980,
1982, 1984, 1986, and 1989.

The 1991 edition incorporated an entire rewrite of the standard to make the overall format
user friendly. Substantive changes were made to numerous terms, definitions, and
descriptions, with additional refinements made in 1994.

The centennial (1996) edition included a significant rework of the requirements pertaining to
the application, placement, location, spacing, and use of various types of sprinklers. Other
changes provided information on extended coverage sprinklers and recognized the benefits
of fast-response sprinkler technology.

The 1999 edition encompassed a major reorganization of NFPA’s Sprinkler Project that
included the establishment of a Technical Correlating Committee on Automatic Sprinkler
Systems and four new sprinkler systems technical committees, the consolidation of NFPA’s
sprinkler system design and installation requirements, and the implementation of numerous
technical changes.

The scope of NFPA 13 was expanded to address all sprinkler system applications. The 1999
edition contained information on the installation of underground pipe from NFPA 24 and
sprinkler system discharge criteria for on-floor and rack storage of Class I, II, III, IV, and
plastic commodities, rubber tires, baled cotton, and roll paper that were previously located in
NFPA 231, 231C, 231D, 231E, and 231F. Additionally, sprinkler system information for
specialized hazards from over 40 NFPA documents was either copied into NFPA 13 using
NFPA'’s extract policy or specifically referenced. A new chapter was also added to address
the structural aspects of exposed and buried system piping. A table of cross-references to
previous editions and material that was located in other NFPA documents was included at
the end of the 1999 edition.

More specific changes included a new sprinkler identification marking system and the
designation of sprinkler sizes by nominal K-factors. New criteria for the use of steel pipe in
underground applications was added, as well as a new provision to guard against
microbiologically influenced corrosion. Obstruction rules for specific sprinkler types and
rules for locating sprinklers in concealed spaces were revised. New limitations were placed
on the sprinkler sizes in storage applications, and criteria for the K-25 sprinkler was added.
Additionally, the requirements for protecting sprinklers against seismic events also
underwent significant revision.

The 2002 edition of NFPA 13 underwent style formatting and technical revisions. The style
formatting was completed to comply with the Manual of Style for NFPA Technical
Committee Documents and to reorganize many of the requirements in NFPA 13 into unique
chapters. Editorially, NFPA 13 eliminated all of the exceptions and reworded them as
requirements where applicable, moved the mandatory references to Chapter 2, and relocated
all of the definitions to Chapter 3. In reorganizing NFPA 13, several new chapters were
created to consolidate requirements including the following: Chapter 10 contained all of the
applicable requirements for underground piping including materials, installation, and
acceptance testing; Chapter 11 contained design approaches including pipe schedule,
density—area method, room design method, special design areas, residential sprinklers,
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exposure protection, and water curtains; Chapter 12 contained the design approaches for the
protection of storage, including idle pallets, miscellaneous storage, storage less than 12 ft,
palletized, solid pile, bin box, and shelf storage, rack storage less than 25 ft, rack storage
greater than 25 ft, rubber tire, baled cotton, rolled paper, and special storage designs;
Chapter 13 contained all of the design and installation requirements from all of the various
documents that have been extracted into NFPA 13.

The 2002 edition made specific technical changes to address several key issues. Three major
areas of irregular ceiling were addressed, including skylights, stepped ceilings, and ceiling
pockets. The design requirements for ESFR sprinklers were expanded to allow the user to
choose the storage height and then the building height for any allowable arrangement. Design
requirements for the protection of storage on solid shelves were added. Requirements for the
installation of residential sprinklers were added that parallel the requirements for other types
of sprinklers.

For the 2007 edition, definitions were reorganized to locate all of the storage definitions in
one area, and several new definitions addressing private water supply terms were added. The
definitions and requirements of Ordinary Hazard Group 1 and 2 Occupancies were clarified
where storage is present. The requirements for trapeze hangers were clarified and made
consistent for all components, and the seismic bracing criteria were updated to ensure that
NFPA 13 contains all of the appropriate requirements for installation and design of seismic
bracing of fire sprinkler systems. The requirements for storage were further reorganized and
divided into separate chapters addressing General Requirements for Storage, Miscellaneous
Storage, Protection of Class I to Class IV Commodities that are Stored Palletized, Solid
Piled, Bin Boxes, or Self Storage, Protection of Plastic and Rubber Commodities That Are
Stored Palletized, Solid Piled, Bin Boxes, or Shelf Storage, Protection of Class I through
Class IV Commodities That Are Stored on Racks, Protection of Plastic and Rubber
Commodities That Are Stored on Racks, Protection of Rubber Tire Storage, Protection of
Roll Paper, and Special Designs of Storage Protection.

Prior editions of this document have been translated into languages other than English,
including French and Spanish.

Technical Correlating Committee on Automatic Sprinkler Systems (AUT-AAC)

John G. O’Neill, Chair
The Protection Engineering Group, PC, VA [SE]

Christian Dubay, Nonvoting Secretary
National Fire Protection Association, MA

Jose R. Baz, International Engineered Systems Limited, Incorporated, FL [M]
Rep. NFPA Latin American Section

Kerry M. Bell, Underwriters Laboratories Incorporated, IL [RT]

Russell P. Fleming, National Fire Sprinkler Association, NY [M]
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Scott T. Franson, The Viking Corporation, MI [M]

James B. Harmes, Grand Blanc Fire Department, MI [E]
Rep. International Association of Fire Chiefs

Luke Hilton, Liberty Mutual Property, NC [I]

Alex Hoffman, Viking Fire Protection Incorporated, Canada [IM]
Rep. Canadian Automatic Sprinkler Association

Roland J. Huggins, American Fire Sprinkler Association, Incorporated, TX [IM]
Sultan M. Javeri, SC Engineering, France [IM]

Andrew Kim, National Research Council of Canada, Canada [RT]

Donald C. Moeller, The RJA Group, Incorporated, CA [SE]

Joe W. Noble, Clark County Fire Department, NV [E]
Rep. International Fire Marshals Association

Eric Packard, Local 669 JATC Education Fund, MD [L]
Rep. United Association of Journeymen and Apprentices of the Plumbing & Pipe Fitting
Industry of the US & Canada

Chester W. Schirmer, Schirmer Engineering Corporation, NC [SE]
Robert D. Spaulding, FM Global, MA [I]

Lynn K. Underwood, Axis US Property, IL [I]

Alternates

Donald “Don” D. Becker, RJC & Associates, Incorporated, MO [IM]
(Alt. to Roland J. Huggins)

Thomas C. Brown, The RJA Group, Incorporated, MD [SE]
(Alt. to Donald C. Moeller)

George Capko, Jr., FM Global, MA [I]
(Alt. to Robert D. Spaulding)

Kenneth E. Isman, National Fire Sprinkler Association, NY [M]
(Alt. to Russell P. Fleming)

George E. Laverick, Underwriters Laboratories Incorporated, IL [RT]

Copyright NFPA



(Alt. to Kerry M. Bell)

Garner A. Palenske, Schirmer Engineering Corporation, CA [I]
(Alt. to Chester W. Schirmer)

Donato A. Pirro, Electro Sistemas De Panama. S.A., Panama [M]
(Alt. to Jose R. Baz)

J. Michael Thompson, The Protection Engineering Group, PC, VA [SE]
(Alt. to John G. O'Neill)

Nonvoting

Antonio C. M. Braga, FM Global, CA [I]
Rep. TC on Hanging & Bracing of Water-Based Systems

Edward K. Budnick, Hughes Associates, Incorporated, MD [SE]
Rep. TC on Sprinkler System Discharge Criteria

Robert M. Gagnon, Gagnon Engineering, MD [SE]
Rep. TC on Foam-Water Sprinklers

William E. Koffel, Koffel Associates, Incorporated, MD [SE]
Rep. Safety to Life Correlating Committee

Kenneth W. Linder, GE Insurance Solutions, CT [I]
Rep. TC on Sprinkler System Installation Criateria

Daniel Madrzykowski, U.S. National Institute of Standards & Technology, MD [RT]
Rep. TC on Residential Sprinkler Systems

J. William Sheppard, General Motors Corporation, MI [U]
Rep. TC on Private Water Supply Piping Systems

John J. Walsh, UA Joint Apprenticeship Committee, MD [SE]
(Member Emeritus)

Christian Dubay, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text
of this edition. Since that time, changes in the membership may have occurred. A key to
classifications is found at the back of the document.

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.

Committee Scope: This Committee shall have overall responsibility for documents that
pertain to the criteria for the design and installation of automatic, open, and foam-water
sprinkler systems including the character and adequacy of water supplies and the selection of
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sprinklers, piping, valves, and all materials and accessories. This Committee does not cover
the installation of tanks and towers, or the installation, maintenance, and use of central
station, proprietary, auxiliary, and local signaling systems for watchmen, fire alarm, and
supervisory service, or the design of fire department hose connections.

Technical Committee on Hanging and Bracing of Water-Based Fire Protection
Systems

Antonio C. M. Braga, Chair
FM Global, CA [I]

Christian Dubay, Nonvoting Secretary
National Fire Protection Association, MA

James B. Biggins, Marsh Risk Consulting, IL [I]

Richard W. Bonds, Ductile Iron Pipe Research Association, AL [M]
Samuel S. Dannaway, S. S. Dannaway Associates, Incorporated, HI [SE]
Daniel C. Duggan, Fire Sprinkler Design, MO [M]

Thomas J. Forsythe, Hughes Associates, Incorporated, CA [SE]

John D. Gillengerten, State of California, CA [E]
Rep. Building Seismic Safety Council/Code Resource Support Committee

Luke Hilton, Liberty Mutual Property, NC [I]
Rep. Property Casualty Insurers Association of America

Terry Holst, Tyco/Grinnell Fire Protection Systems Co., CA [M]
Rep. National Fire Sprinkler Association

Tina Marie King, GE Insurance Solutions, CA [I]

Kraig Kirschner, AFCON, CA [M]

Alan R. Laguna, Merit Sprinkler Company, Incorporated, LA [IM]
George E. Laverick, Underwriters Laboratories Incorporated, IL [RT]
Philip D. LeGrone, Risk Management Solutions, Incorporated, TN [SE]
Norman J. MacDonald, III, FlexHead Industries, Incorporated, MA [M]

Wayne M. Martin, Wayne Martin & Associates Incorporated. (WMA), CA [SE]
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J. Scott Mitchell, American Fire Sprinkler Association, TX [M]
Donald C. Moeller, The RJA Group, Incorporated, CA [SE]
David S. Mowrer, HSB Professional Loss Control, TN [I]

Randy R. Nelson, PE, VFS Fire & Security Services, CA [IM]
Rep. American Fire Sprinkler Association

Janak B. Patel, Bechtel Savannah River Company, GA [U]

Michael A. Rothmier, UA Joint Apprenticeship Committee, CO [L]
Rep. United Association of Journeymen & Apprentices of the Plumbing & Pipe Fitting
Industry of the US & Canada

James Tauby, Mason Industries, Incorporated, NY [M]

Jack W. Thacker, Allan Automatic Sprinkler Corp. of So. California, CA [IM]
Rep. National Fire Sprinkler Association

Victoria B. Valentine, National Fire Sprinkler Association, NY [M]

Alternates

Charles Bamford, Bamford Incorporated, WA [IM]
(Alt. to Randy R. Nelson, PE)

Sheldon Dacus, Security Fire Protection Company, TN [M]
(Alt. to Victoria B. Valentine)

Christopher 1. Deneff, FM Global, RI [I]
(Alt. to Antonio C. M. Braga)

Todd A. Dillon, GE Insurance Solutions, OH [I]
(Alt. to Tina Marie King)

Russell G. Hoeltzel, Marsh Risk Consulting, CA [I]
(Alt. to James B. Biggins)

Michael J. Madden, Hughes Associates, Incorporated, CA [SE]
(Alt. to Thomas J. Forsythe)

Tracy Madjerich, ERICO, Incorporated, OH [M]
(Alt. to J. Scott Mitchell)

Emil W. Misichko, Underwriters Laboratories Incorporated, IL [RT]
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(Alt. to George E. Laverick)

Eric Packard, Local 669 JATC Education Fund, MD [L]
(Alt. to Michael A. Rothmier)

Glenn E. Thompson, Liberty Mutual Property, CA [I]
(Alt. to Luke Hilton)

Allyn J. Vaughn, The RJA Group, Incorporated, NV [SE]
(Alt. to Donald C. Moeller)

George Von Gnatensky, Tolco, CA [M]
(Alt. to Terry Holst)

Ronald N. Webb, S.A. Comunale Company, Incorporated, OH [IM]
(Alt. to Jack W. Thacker)

Christian Dubay, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text
of this edition. Since that time, changes in the membership may have occurred. A key to
classifications is found at the back of the document .

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.

Committee Scope: This Committee shall have the primary responsibility for those portions
of NFPA 13 that pertain to the criteria for the use and installation of components and devices
used for the support of water-based fire protection system piping including protection against
seismic events.

Technical Committee on Private Water Supply Piping Systems

J. William Sheppard, Chair
General Motors Corporation, MI [U]
Rep. NFPA Industrial Fire Protection Section

James B. Biggins, Marsh Risk Consulting, IL [I]
Richard W. Bonds, Ductile Iron Pipe Research Association, AL [M]

Phillip A. Brown, American Fire Sprinkler Association, Incorporated, TX [IM]
Rep. American Fire Sprinkler Association

Richard R. Brown, Brown Sprinkler Corporation, KY [IM]
Rep. National Fire Sprinkler Association

Stephen A. Clark, Jr., Allianz Risk Consultants, GA [I]

Copyright NFPA



Brandon W. Frakes, GE Insurance Solutions, NC [I]
Robert M. Gagnon, Gagnon Engineering, MD [SE]

Luke Hilton, Liberty Mutual Property, NC [I]
Rep. Property Casualty Insurers Association of America

Gerald Kelliher, Westinghouse Savannah River Co., SC [U]

Kevin J. Kelly, National Fire Sprinkler Association, NY [M]

Marshall A. Klein, Marshall A. Klein & Associates, Incorporated, MD [SE]
Alan R. Laguna, Merit Sprinkler Company, Incorporated, LA [IM]

John Lake, Marion County Fire Rescue, FL [E]

George E. Laverick, Underwriters Laboratories Incorporated, IL [RT]
James M. Maddry, James M. Maddry, P.E., GA [SE]

Kevin D. Maughan, Tyco Fire & Building Products, RI [M]

David S. Mowrer, HSB Professional Loss Control, TN [I]

Robert A. Panero, Pacific Gas and Electric Company, CA [U]
Rep. Edison Electric Institute

Darrin A. Parsons, Road Sprinkler Fitters Local Union 669, MD [L]
Rep. United Association of Journeymen & Apprentices of the Plumbing & Pipe Fitting
Industry of the US & Canada

Sam (Sat) Salwan, Environmental Systems Design, Incorporated, IL [SE]

James R. Schifiliti, Fire Safety Consultants, Incorporated, IL [IM]
Rep. Illinois Fire Prevention Association

James W. Simms, The RJA Group, Incorporated, CA [SE]

Alternates

Mark A. Bowman, GE Insurance Solutions, OH [I]
(Alt. to Brandon W. Frakes)

James K. Clancy, The RJA Group, Incorporated, CA [SE]
(Alt. to James W. Simms)
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David M. Hammerman, Marshall A. Klein and Associates, Incorporated, MD [SE]
(Alt. to Marshall A. Klein)

Charles F. Hill, Ryan Fire Protection, Incorporated, IN [M]
(Alt. to Kevin J. Kelly)

Peter T. Schwab, Wayne Automatic Fire Sprinklers, Incorporated, FL [IM]
(Alt. to Richard R. Brown)

Blake M. Shugarman, Underwriters Laboratories Incorporated, IL [RT]
(Alt. to George E. Laverick)

Lawrence Thibodeau, Hampshire Fire Protection Company Incorporated, NH [IM]
(Alt. to Phillip A. Brown)

Christian Dubay, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text
of this edition. Since that time, changes in the membership may have occurred. A key to
classifications is found at the back of the document .

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.

Committee Scope: This Committee shall have the primary responsibility for documents on
private piping systems supplying water for fire protection and for hydrants, hose houses, and
valves. The Committee is also responsible for documents on fire flow testing and marking of
hydrants.

Technical Committee on Residential Sprinkler Systems

Daniel Madrzykowski, Chair
U.S. National Institute of Standards & Technology, MD [RT]

Christian Dubay, Nonvoting Secretary
National Fire Protection Association, MA

George W. Baker, Mashpee Fire & Rescue Department, MA [E]
Rep. International Association of Fire Chiefs

Kerry M. Bell, Underwriters Laboratories Incorporated, IL [RT]
Fred Benn, Advanced Automatic Sprinkler, Incorporated, CA [IM]
Jonathan C. Bittenbender, REHAU Incorporated, VA [M]

Frederick C. Bradley, FCB Engineering, GA [SE]
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Lawrence Brown, National Association of Home Builders, DC [U]
Phillip A. Brown, American Fire Sprinkler Association, Incorporated, TX [IM]
Edward K. Budnick, Hughes Associates, Incorporated, MD [SE]

Thomas G. Deegan, The Viking Group, Incorporated, MI [M]
Rep. National Fire Sprinkler Association

Kenneth E. Isman, National Fire Sprinkler Association, NY [M]

Gary L. Johnson, Noveon, Incorporated, VA [M]
Rep. Committee for Firesafe Dwellings

David Killey, Fire Busters Incorporated, Canada [IM]
Rep. Canadian Automatic Sprinkler Association

Alan G. Larson, Uponor Wirsbo Company Incorporated, MN [M]

M. L. “Larry” Maruskin, U.S. Department of Homeland Security, MD [C]

Ronald G. Nickson, National Multi Housing Council, DC [U]

Eric Packard, Local 669 JATC Education Fund, MD [L]

Rep. United Association of Journeymen & Apprentices of the Plumbing & Pipe Fitting
Industry of the US & Canada

Maurice M. Pilette, Mechanical Designs Limited., MA [SE]

Chester W. Schirmer, Schirmer Engineering Corporation, NC [I]

Harry Shaw, Fail Safe Safety Systems Incorporated, MD [M]

George W. Stanley, Wiginton Fire Systems, FL [IM]
Rep. National Fire Sprinkler Association

Randolph W. Tucker, The RJA Group, Incorporated, TX [SE]
Ed Van Walraven, Aspen Fire Protection District, CO [E]
Terry L. Victor, Tyco/SimplexGrinnell, MD [M]

Hong-Zeng (Bert) Yu, FM Global, MA [I]

Alternates
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David W. Ash, Noveon, Inc., OH [M]
(Alt. to Gary L. Johnson)

James K. Clancy, The RJA Group, Incorporated, CA [SE]
(Alt. to Randolph W. Tucker)

Mark E. Fessenden, Tyco Fire & Building Products, RI [M]
(Alt. to Terry L. Victor)

David B. Fuller, FM Global, MA [I]
(Alt. to Hong-Zeng (Bert) Yu)

Franz P. Haase, Uponor Wirsbo Company Inc., NH [M]
(Alt. to Alan G. Larson)

George E. Laverick, Underwriters Laboratories Inc., IL [RT]
(Alt. to Kerry M. Bell)

Thomas L. Multer, Reliable Automatic Sprinkler Company, SC [M]
(Alt. to Thomas G. Deegan)

Ron Murray, Plumbers and Steamfitters Local 290 (UA), OR [L]
(Alt. to Eric Packard)

Steven R. Rians, Standard Automatic Fire Enterprises, Incorporated, TX [IM]
(Voting Alt. to AFSA (IM) Rep.)

Peter T. Schwab, Wayne Automatic Fire Sprinklers, Incorporated, FL [IM]
(Alt. to George W. Stanley)

David W. Stroup, U.S. National Institute of Standards & Technology, MD [RT]
(Alt. to Daniel Madrzykowski)

Ronald N. Webb, S.A. Comunale Company, Incorporated, OH [M]
(Alt. to Kenneth E. Isman)

Joseph E. Wiehagen, National Association of Home Builders, MD [U]
(Alt. to Lawrence Brown)

James V. C. Yates, West Windsor Emergency Services, NJ [E]
(Alt. to George W. Baker)

Nonvoting

Rohit Khanna, U.S. Consumer Product Safety Commission, MD [C]
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Christian Dubay, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text
of this edition. Since that time, changes in the membership may have occurred. A key to
classifications is found at the back of the document .

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.

Committee Scope: This Committee shall have primary responsibility for documents on the
design and installation of automatic sprinkler systems in dwellings and residential
occupancies up to and including four stories in height, including the character and adequacy
of water supplies, and the selection of sprinklers, piping, valves, and all materials and
accessories.

Technical Committee on Sprinkler System Discharge Criteria

Edward K. Budnick, Chair
Hughes Associates, Incorporated, MD [SE]

Christian Dubay, Nonvoting Secretary
National Fire Protection Association, MA

Charles O. Bauroth, Liberty Mutual Property, MA [I]
Rep. Property Casualty Insurers Association of America

Kerry M. Bell, Underwriters Laboratories Incorporated, IL [RT]
Michael H. Blumenthal, Rubber Manufacturers Association, DC [M]

James C. Bollier, Sprinkler Fitters UA Local 483, CA [L]
Rep. United Association of Journeymen & Apprentices of the Plumbing & Pipe Fitting
Industry of the US & Canada

Thomas G. Deegan, The Viking Group, Incorporated, MI [M]
Russell P. Fleming, National Fire Sprinkler Association, NY [M]
James G. Gallup, The RJA Group, Incorporated, AZ [SE]
James E. Golinveaux, Tyco Fire & Building Products, RI [M]

Alfred J. Hogan, Reedy Creek Improvement District, FL [E]
Rep. New England Association of Fire Marshals

Roland J. Huggins, American Fire Sprinkler Association, Incorporated, TX [IM]
Rep. American Fire Sprinkler Association

Sultan M. Javeri, SC Engineering, France [IM]
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Larry Keeping, Vipond Fire Protection, Canada [IM]
Rep. Canadian Automatic Sprinkler Association

Andrew Kim, National Research Council of Canada, Canada [RT]
William E. Koffel, Koffel Associates, Incorporated, MD [SE]
Chris LaFleur, General Motors Corporation, MI [U]

Azarang (Ozzie) Mirkhah, Las Vegas Fire and Rescue, NV [E]

Thomas L. Multer, Reliable Automatic Sprinkler Company, SC [M]
Rep. National Fire Sprinkler Association

Richard Pehrson, Futrell Fire Consult and Design, Incorporated, MN [E]
Rep. International Fire Marshals Association

Chester W. Schirmer, Schirmer Engineering Corporation, NC [I]

Michael D. Sides, GE Insurance Solutions, FL [I]

Peter A. Smith, International Paper Company, TN [U]

David W. Stroup, U.S. National Institute of Standards & Technology, MD [RT]

Willie R. Templin, American Automatic Sprinkler, Incorporated, TX [IM]
Rep. American Fire Sprinkler Association

Jack W. Thacker, Allan Automatic Sprinkler Corp. of Southern California, CA [IM]
Rep. National Fire Sprinkler Association

William J. Tomes, TVA Fire and Life Safety, Incorporated, GA [U]
Rep. The Home Depot

Alternates

Carl P. Anderson, Tacoma Fire Department, WA [E]
(Alt. to Azarang (Ozzie) Mirkhah)

Weston C. Baker, Jr., FM Global, MA [I]
(Voting Alt. to FM Rep.)

Gordon Bates, Minneapolis Fire Department, MN [E]
(Alt. to Richard Pehrson)

Richard Battista, Fire Protection Industries, Inc., NJ [M]
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(Alt. to Russell P. Fleming)

Mark A. Bowman, GE Insurance Solutions, OH [I]
(Alt. to Michael D. Sides)

Thomas C. Brown, The RJA Group, Incorporated, MD [SE]
(Alt. to James G. Gallup)

John August Denhardt, Strickland Fire Protection, Incorporated, MD [IM]
(Alt. to Willie R. Templin)

Pravinray D. Gandhi, Underwriters Laboratories Incorporated, IL [RT]
(Alt. to Kerry M. Bell)

Donald Hopkins, Jr., Hughes Associates, Incorporated, MD [SE]
(Alt. to Edward K. Budnick)

Stephen R. Ide, Victaulic Company of America, PA [M]
(Alt. to Thomas L. Multer)

Daniel Madrzykowski, U.S. National Institute of Standards & Technology, MD [RT]
(Alt. to David W. Stroup)

Jack A. Medovich, East Coast Fire Protection, Incorporated, MD [IM]
(Alt. to Roland J. Huggins)

Matthew Osburn, Canadian Automatic Sprinkler Association, Canada [IM]
(Alt. to Larry Keeping)

Garner A. Palenske, Schirmer Engineering Corporation, CA [I]
(Alt. to Chester W. Schirmer)

Raymond P. Schmid, Koffel Associates, Incorporated, MD [SE]
(Alt. to William E. Koftel)

George W. Stanley, Wiginton Fire Systems, FL [IM]
(Alt. to Jack W. Thacker)

Peter W. Thomas, Tyco Fire & Building Products, RI [M]
(Alt. to James E. Golinveaux)

William P. Thomas, Jr., TVA Fire and Life Safety, Incorporated, IL [U]
(Alt. to William J. Tomes)

Martin H. Workman, The Viking Corporation, MI [M]
(Alt. to Thomas G. Deegan)
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Nonvoting
Barry M. Lee, Tyco International, Australia [M]
Christian Dubay, NFPA Staff Liaison
This list represents the membership at the time the Committee was balloted on the final text

of this edition. Since that time, changes in the membership may have occurred. A key to
classifications is found at the back of the document .

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.

Committee Scope: This Committee shall have primary responsibility for those portions of
NFPA 13 that pertain to the classification of various fire hazards and the determination of
associated discharge criteria for sprinkler systems employing automatic and open sprinklers.

Technical Committee on Sprinkler System Installation Criteria

Kenneth W. Linder, Chair
GE Insurance Solutions, CT [I]

Christian Dubay, Nonvoting Secretary
National Fire Protection Association, MA

Michael A. Amar, Gage-Babcock & Associates, Incorporated, CA [SE]
Weston C. Baker, Jr., FM Global, MA [I]
Edward K. Budnick, Hughes Associates, Incorporated, MD [SE]

Robert G. Caputo, Consolidated Fireprotection, Incorporated, CA [IM]
Rep. American Fire Sprinkler Association

Jean C. Carter, Jr., Louisiana Office of State Fire Marshal, LA [E]

Del Dornbos, The Viking Corporation, MI [M]
Rep. National Fire Sprinkler Association

Robert E. Duke, Fire Control Incorporated, IL [IM]
Randall Eberly, U.S. Coast Guard, DC [E]
David L. Foster, Insurance Services Office, Incorporated, NJ [I]

Ralph Gerdes, Ralph Gerdes Consultants, LLC, IN [SE]
Rep. American Institute of Architects
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Luke Hilton, Liberty Mutual Property, NC [I]
Kenneth E. Isman, National Fire Sprinkler Association, NY [M]

Larry Keeping, Vipond Fire Protection, Canada [IM]
Rep. Canadian Automatic Sprinkler Association

Michael D. Kirn, Code Consultants, Incorporated, MO [SE]
George E. Laverick, Underwriters Laboratories Incorporated., IL [RT]

Ausmus S. Marburger, Fire Protection Industries, Incorporated, PA [IM]
Rep. National Fire Sprinkler Association

Rodney A. McPhee, Canadian Wood Council, Canada [U]
Peter J. McWilliams, Eastman Kodak Company, NY [U]

Michael F. Meehan, Virginia Sprinkler Company, Incorporated, VA [IM]
Rep. American Fire Sprinkler Association

David S. Mowrer, HSB Professional Loss Control, TN [I]

Joe W. Noble, Clark County Fire Department, NV [E]
Rep. International Fire Marshals Association

Eric Packard, Local 669 JATC Education Fund, MD [L]

Rep. United Association of Journeymen & Apprentices of the Plumbing & Pipe Fitting
Industry of the US & Canada

Chester W. Schirmer, Schirmer Engineering Corporation, NC [I]

Craig R. Studer, The RJA Group, Incorporated, CA [SE]

Lynn K. Underwood, Axis US Property, IL [I]

Terry L. Victor, Tyco/SimplexGrinnell, MD [M]

Alternates

Hamid R. Bahadori, Hughes Associates, Incorporated, FL [SE]
(Alt. to Edward K. Budnick)

Kerry M. Bell, Underwriters Laboratories Incorporated, IL [RT]
(Alt. to George E. Laverick)

Copyright NFPA



Phillip A. Brown, American Fire Sprinkler Association, Incorporated, TX [IM]
(Alt. to Robert G. Caputo)

Todd A. Dillon, GE Insurance Solutions, OH [I]
(Alt. to Kenneth W. Linder)

James E. Golinveaux, Tyco Fire & Building Products, RI [M]
(Alt. to Terry L. Victor)

Stephen R. Ide, Victaulic Company of America, PA [M]
(Alt. to Del Dornbos)

Elwin G. Joyce, II, Eastern Kentucky University, KY [U]
(Voting Alt. to NFPA/IFPS Rep.)

Richard S. Malek, Eastman Kodak Company, NY [U]
(Alt. to Peter J. McWilliams)

Thomas H. Miller, Varley-Campbell & Associates, Incorporated, IL [E]
(Voting Alt. to NFPA/FSS Rep.)

Richard Oliver, Oliver Sprinkler Company, Incorporated, PA [IM]
(Alt. to Ausmus S. Marburger)

Matthew Osburn, Canadian Automatic Sprinkler Association, Canada [IM]
(Alt. to Larry Keeping)

Michael A. Rothmier, UA Joint Apprenticeship Committee, CO [L]
(Alt. to Eric Packard)

Steven J. Scandaliato, Scandaliato Design Group, Incorporated, CO [IM]
(Alt. to Michael F. Meehan)

LeJay Slocum, Schirmer Engineering Corporation, MD [I]
(Alt. to Chester W. Schirmer)

William B. Smith, Code Consultants, Incorporated, MO [SE]
(Alt. to Michael D. Kirn)

Glenn E. Thompson, Liberty Mutual Property, CA [I]
(Alt. to Luke Hilton)

Robert Vincent, Shambaugh & Son, L.P., IN [M]
(Alt. to Kenneth E. Isman)

Corey C. Weldon, The RJA Group, Incorporated, TX [SE]

Copyright NFPA



(Alt. to Craig R. Studer)

Nonvoting

Barry M. Lee, Tyco International, Australia [M]

Christian Dubay, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text
of this edition. Since that time, changes in the membership may have occurred. A key to
classifications is found at the back of the document.

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.

Committee Scope: This Committee shall have the primary responsibility for those portions
of NFPA 13 that pertain to the criteria for the use and installation of sprinkler systems
components (with the exception of those components used for supporting of piping), position
of sprinklers, types of systems, plans and calculations, water supplies, and acceptance testing.

NFPA 13
Standard for the
Installation of Sprinkler Systems
2007 Edition

IMPORTANT NOTE: This NFPA document is made available for use subject to
important notices and legal disclaimers. These notices and disclaimers appear in all
publications containing this document and may be found under the heading “Important
Notices and Disclaimers Concerning NFPA Documents.” They can also be obtained on
request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter designating a paragraph indicates
that explanatory material on the paragraph can be found in Annex A.

Changes other than editorial are indicated by a vertical rule beside the paragraph, table, or
figure in which the change occurred. These rules are included as an aid to the user in
identifying changes from the previous edition. Where one or more complete paragraphs have
been deleted, the deletion is indicated by a bullet (¢) between the paragraphs that remain.

A reference in brackets [ ] following a section or paragraph indicates material that has been
extracted from another NFPA document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of the document are given in
Chapter 2 and those for extracts in informational sections are given in Annex E. Editorial
changes to extracted material consist of revising references to an appropriate division in this
document or the inclusion of the document number with the division number when the
reference is to the original document. Requests for interpretations or revisions of extracted
text shall be sent to the technical committee responsible for the source document.

Information on referenced publications can be found in Chapter 2 and Annex E.

Copyright NFPA



Chapter 1 Administration

1.1* Scope.

This standard shall provide the minimum requirements for the design and installation of
automatic fire sprinkler systems and exposure protection sprinkler systems covered within
this standard.

1.2* Purpose.

1.2.1 The purpose of this standard shall be to provide a reasonable degree of protection for
life and property from fire through standardization of design, installation, and testing
requirements for sprinkler systems, including private fire service mains, based on sound
engineering principles, test data, and field experience.

1.2.2 Sprinkler systems and private fire service mains are specialized fire protection systems
and shall require knowledgeable and experienced design and installation.

1.3 Application.

1.3.1 This standard shall apply to the following:

(1) Character and adequacy of water supplies

(2) Selection of sprinklers

3) Fittings

(4)  Piping

(5)  Valves

(6) All materials and accessories, including the installation of private fire service mains
1.3.2 This standard shall also apply to “combined service mains” used to carry water for
both fire service and other uses as well as to mains for fire service use only.

1.4 Retroactivity Clause.

The provisions of this standard reflect a consensus of what is necessary to provide an
acceptable degree of protection from the hazards addressed in this standard at the time the
standard was issued. Unless otherwise specified, the provisions of this standard shall not
apply to facilities, equipment, structures, or installations that existed or were approved for
construction or installation prior to the effective date of this standard. Where specified, the
provisions of this standard shall be retroactive. In those cases where the authority having
jurisdiction determines that the existing situation presents an unacceptable degree of risk, the
authority having jurisdiction shall be permitted to apply retroactively any portions of this
standard deemed appropriate.

1.5 Equivalency.
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Nothing in this standard is intended to prevent the use of systems, methods, or devices of
equivalent or superior quality, strength, fire resistance, effectiveness, durability, and safety
over those prescribed by this standard. Technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency. The system, method, or device
shall be approved for the intended purpose by the authority having jurisdiction.

1.6 New Technology.

1.6.1 Nothing in this standard shall be intended to restrict new technologies or alternate
arrangements, provided the level of safety prescribed by this standard is not lowered.

1.6.2 Materials or devices not specifically designated by this standard shall be utilized in
complete accord with all conditions, requirements, and limitations of their listings.

1.7 Units and Symbols.
1.7.1 Units.

1.7.1.1 Metric units of measurement in this standard are in accordance with the modernized
metric system known as the International System of Units (SI).

1.7.1.2 Two units (liter and bar), outside of but recognized by SI, are commonly used in
international fire protection.

1.7.1.3 These units are listed in Table 1.7.1.3 with conversion factors.

Table 1.7.1.3 SI Units and Conversion Factors

Name of Unit Unit Symbol Conversion Factor
liter L 1 gal=3.785 L
millimeter per minute mm/min 1 gpm/fi2 = 40.746

mm/min =

40.746 (L/min)/m?2
cubic decimeter dm3 1 gal =3.785 dm3
pascal Pa 1 psi = 6894.757 Pa
bar bar 1 psi = 0.0689 bar
bar bar 1 bar = 105 Pa

Note: For additional conversions and information, see ASTM
SI 10, Standard for Use of the International System of Units
(SI): The Modern Metric System.

1.7.1.4 If a value for measurement as given in this standard is followed by an equivalent
value in other units, the first stated is to be regarded as the requirement.

1.7.2 Symbols. The standard abbreviations in Table 1.7.2 shall be used on the hydraulic
calculation form discussed in Chapter 22.

Table 1.7.2 Hydraulic Symbols
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1.7.2 Symbols. The standard abbreviations in Table 1.7.2 shall be used on the hydraulic
calculation form discussed in Chapter 22.

Table 1.7.2 Hydraulic Symbols

Symbol or
Abbreviatio
n Item

P Pressure in psi

gpm U.S. gallons per minute

q Flow increment in gpm to be added at a specific location

0] Summation of flow in gpm at a specific location

Py Total pressure in psi at a point in a pipe

P f Pressure loss due to friction between points indicated in
location column

P, Pressure due to elevation difference between indicated
points. This can be a plus value or a minus value. If
minus, the (-) shall be used; if plus, no sign need be
indicated.

P, Velocity pressure in psi at a point in a pipe

P, Normal pressure in psi at a point in a pipe

E 90-degree ell

EE 45-degree ell

Lt.E Long-turn elbow

Cr Cross

T Tee-flow turned 90 degrees

GV Gate valve

BV Butterfly (wafer) check valve

Del V Deluge valve

ALV Alarm valve

DPV Dry pipe valve

(Y% Swing check valve

WCV Butterfly (wafer) check valve

St Strainer

psi Pounds per square inch

v Velocity of water in pipe in feet per second

Chapter 2 Referenced Publications

2.1 General.

The documents or portions thereof listed in this chapter are referenced within this standard
and shall be considered part of the requirements of this document.

2.2 NFPA Publications.
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National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 11, Standard for Low-, Medium-, and High-Expansion Foam, 2005 edition. [Chapter
12] 12.11.1, [Chapter 18] 18.6.

NFPA 14, Standard for the Installation of Standpipe and Hose Systems, 2007 edition.
[Chapter 8] 8.17.5.1.2, [Chapter 11] 11.1.5.6(1), 11.1.5.6(2), 11.1.5.6(3), [Chapter 12]
12.8.5(1), 12.8.5(2), 12.8.5(3).

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, 2007 edition.
[Chapter 21] 21.24.2.7, 21.33.1(2)(a).

NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection, 2007
edition. [Chapter 23] 23.2.2, [Chapter 25] 25.8.3.2.

NFPA 22, Standard for Water Tanks for Private Fire Protection, 2003 edition. [Chapter §]
8.16.1.4.2.6, [Chapter 23] 23.2.3.1.1, 23.2.4.

NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire
Protection System, 2002 edition. [Chapter 24] 24.4(2), 24.6.1, [Chapter 25] 25.9.2, [Chapter
26] 26.1.

NFPA 30, Flammable and Combustible Liquids Code, 2003 edition. [Chapter 21] 21.2.1.

NFPA 30B, Code for the Manufacture and Storage of Aerosol Products, 2007 edition.
[Chapter 21] 21.3.1.

NFPA 33, Standard for Spray Application Using Flammable or Combustible Materials,
2007 Edition. [Chapter 21] 21.4.1.2.

NFPA 40, Standard for the Storage and Handling of Cellulose Nitrate Film, 2007 edition.
[Chapter 21] 21.7.2.2.2,21.7.2.4.1, 21.7.2.4.2.

NFPA 42, Code for the Storage of Pyroxylin Plastic, 2002 edition. [Chapter 21] 21.8.2.1.

NFPA 51, Standard for the Design and Installation of Oxygen—Fuel Gas Systems for
Welding, Cutting, and Allied Processes, 2002 edition. [Chapter 21] 21.10.1.1, 21.10.2.1.

NFPA 51A, Standard for Acetylene Cylinder Charging Plants, 2006 edition. [Chapter 21]
21.11.1.1.

NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and Other Hot Work,
2003 edition. [Chapter 6] 6.5.2.2.2, 6.5.2.2.3.

NFPA 59, Utility LP-Gas Plant Code, 2004 edition. [Chapter 21] 21.13.1.1.

NFPA 59A, Standard for the Production, Storage, and Handling of Liquefied Natural Gas
(LNG), 2006 edition. [Chapter21] 21.14.1.

NFPA 70, National Electrical Code®, 2005 edition. [Chapter 6] 6.9.4.2.

NFPA 72, National Fire Alarm Code®, 2007 edition. [Chapter 6] 6.9.4.1, [Chapter 7]
7.9.2.8.1.2, [Chapter 21] 21.24.2.8.2, 21.24.2.8.2.1.

NFPA 86, Standard for Ovens and Furnaces, 2007 edition. [Chapter 21] 21.18.2.
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NFPA 99, Standard for Health Care Facilities, 2005 edition. [Chapter 21] 21.19.1.1.

NFPA 101®, Life Safety Code®, 2006 edition. [Chapter 8] 8.15.8.1.2, [Chapter 21]
21.20.2.1.1,21.20.17.2.1, 21.20.19.2.3, 21.20.20.2.2, 21.20.22.2.1, 21.20.23.2.1,
21.20.23.2.1(1), 21.20.23.2.1(3), 21.20.23.2.2(1), 21.20.23.2.2(2), 21.20.24.2.1,
21.20.24.2.1(1), 21.20.24.2.1(3), 21.20.24.2.2(1), 21.20.24.2.2(2), 21.20.27.1.1.

NFPA 170, Standard for Fire Safety and Emergency Symbols, 2006 edition. [Chapter 25]
25.2.7.5.

NFPA 214, Standard on Water-Cooling Towers, 2005 edition. [Chapter 21] 21.24.1.3.2,
21.24.1.4,21.24.1.7.4,21.24.2.8,21.24.2.8.1.

NFPA 251, Standard Methods of Tests of Fire Resistance of Building Construction and
Materials, 2006 edition. [Chapter 3] 3.3.18.

NFPA 255, Standard Method of Test of Surface Burning Characteristics of Building
Materials, 2006 edition. [Chapter 3] 3.3.11, [Chapter 8] 8.15.1.2.10.

NFPA 259, Standard Test Method for Potential Heat of Building Materials, 2003 edition.
[Chapter 3] 3.3.11.

NFPA 409, Standard on Aircraft Hangars, 2004 edition. [Chapter 21] 21.27.1, 21.27.2.

NFPA 432, Code for the Storage of Organic Peroxide Formulations, 2002 edition. [Chapter
21]21.31.1.1.

NFPA 703, Standard for Fire Retardant—Treated Wood and Fire-Retardant Coatings for
Building Materials, 2006 edition. [Chapter 8] 8.15.1.2.11, 8.15.7.2, 8.15.7.3, [Chapter 11]
11.2.3.1.4(4)(f), [Chapter 12] 12.9.2(6).

NFPA 780, Standard for the Installation of Lightning Protection Systems, 2004 edition.
[Chapter 10] 10.6.8.

NFPA 1963, Standard for Fire Hose Connections, 2003 edition. [Chapter 6] 6.8.1, 6.8.1.1.

NFPA 5000%, Building Construction and Safety Code®, 2006 edition. [Chapter 21]
21.30.2.1.2.

2.3 Other Publications.
2.3.1 ASCE Publications.
American Society of Civil Engineers, 1801 Alexander Bell Drive, Reston, VA 20191-4400.

ASCE 7-05, Minimum Design Loads for Buildings and Other Structures, 2005. [Chapter 3]
3.11.6.

2.3.2 ASME Publications.

American Society of Mechanical Engineers, Three Park Avenue, New York, NY
10016-5990.

ASME BPVC-IX, BPVC Section IX — Welding and Brazing Qualifications, 2004. [Chapter
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6] 6.5.2.5.2.
ASME A17.1, Safety Code for Elevators and Escalators, 2000. [Chapter 8] 8.15.5.5.
ASME B1.20.1, Pipe Threads, General Purpose (Inch), 2001. [Chapter 6] 6.5.1.1.

ASME BI16.1, Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, and 250,
1998. [Chapter 6] Table 6.4.1, [Chapter 10] Table 10.2.1(a).

ASME B16.3, Malleable Iron Threaded Fittings, Classes 150 and 300, 1998. [Chapter 6]
Table 6.4.1, [Chapter 10] Table 10.2.1(a).

ASME B16.4, Cast Iron Threaded Fittings, Classes 125 and 250, 1998. [Chapter 6] Table
6.4.1, [Chapter 10] Table 10.2.1(a).

ASME B16.5, Pipe Flanges and Flanged Fittings, 1996. [Chapter 6] Table 6.4.1, [Chapter
10] Table 10.2.1(a).

ASME B16.9, Factory-Made Wrought Steel Buttwelding Fittings, 2001. [Chapter 6] Table
6.4.1, [Chapter 10] Table 10.2.1(a).

ASME B16.11, Forged Steel Fittings, Socket-Welding and Threaded, 1996. [Chapter 6]
Table 6.4.1, [Chapter 10] Table 10.2.1(a).

ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings, 1994. [Chapter 6] Table
6.4.1, [Chapter 10] Table 10.2.1(a).

ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure Fittings, 1995.
[Chapter 6] Table 6.4.1, [Chapter 10] Table 10.2.1(a).

ASME B16.25, Buttwelding Ends, 1997. [Chapter 6] Table 6.4.1, [Chapter 10] Table
10.2.1(a).

ANSI/ASME B31.1, Code for Power Piping, 2001. [Chapter 21] 21.32.2.1.3(1).

ANSI/ASME B36.10M, Welded and Seamless Wrought Steel Pipe, 2000. [Chapter 6] Table
6.3.1.1.

2.3.3 ASTM Publications.

American Society for Testing and Materials, 100 Barr Harbor Drive, P.O. Box C700, West
Conshohocken, PA 19428-2959.

ANSI/ASTM A 53, Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless, 2001. [Chapter 6] Table 6.3.1.1.

ASTM A 135, Standard Specification for Electric-Resistance-Welded Steel Pipe, 2001.
[Chapter 6] Table 6.3.1.1.

ASTM A 153A/153M, Standard Specification for Zinc Coating (Hot Dip) on Iron and Steel
Hardware, 2004. [Chapter 21] 21.24.2.10.1.

ASTM A 234, Standard Specification for Piping Fittings of Wrought-Carbon Steel and
Alloy Steel for Moderate and High Temperature Service, 2001. [Chapter 6] Table 6.4.1,
[Chapter 10] Table 10.2.1(a).
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ASTM A 795, Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized)
Welded and Seamless Steel Pipe for Fire Protection Use, 2000. [Chapter 6] Table 6.3.1.1.

ASTM B 32, Standard Specification for Solder Metal, 2000. [Chapter 6] Table 6.3.1.1.

ASTM B 75, Standard Specification for Seamless Copper Tube, 1999. [Chapter 6] Table
6.3.1.1, [Chapter 10] Table 10.1.1.
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ASTM B 446, Standard Specification for Nickel-Chromium-Molybdenum-Columbium Alloy
(UNSN 06625) and Nickel-Chromium-Molybdenum-Silicon Alloy (UNSN 06219) Rod and
Bar, 2000. [Chapter 6] Table 6.3.1.1.

ASTM B 813, Standard Specification for Liquid and Paste Fluxes for Soldering
Applications of Copper and Copper-Alloy Tube, 2000. [Chapter 6] Table 6.3.1.1.

ASTM B 828, Standard Practice for Making Capillary Joints by Soldering of Copper and
Copper Alloy Tube and Fittings, 2000. [Chapter 6] 6.5.4.1.

ASTM C 635, Standard Specification for the Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-In Panel Ceilings, 2004. [Chapter 9]
9.2.1.3.3.2.

ASTM C 636, Standard Practice for Installation of Metal Ceiling Suspension Systems for
Acoustical Tile and Lay-In Panels, 2004. [Chapter 9] 9.2.1.3.3.2.

ASTM E 84, Standard Test Method for Surface Burning Characteristics of Building
Materials, 2004. [Chapter 3] 3.3.11.

ASTM E 119, Standard Test Methods for Fire Tests of Building Construction and
Materials, 2000. [Chapter 3] 3.10.1, 3.10.2, 3.10.9, [Chapter 25] 25.1.3(1), 25.1.3(2).

ASTM E 136, Standard Test Method for Behavior of Materials in a Vertical Tube Furnace
at 750°C, 1999. [Chapter 3] 3.3.12.

ASTM F 437, Standard Specification for Threaded Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe Fittings, Schedule 80, 1999. [Chapter 6] Table 6.4.3, [Chapter 10]
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ASTM F 438, Standard Specification for Socket-Type Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe Fittings, Schedule 40, 2001. [Chapter 6] Table 6.4.3, [Chapter 10]
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ASTM SI 10, Standard for Use of the International System of Units (SI): The Modern
Metric System, 1997. [Chapter 1] 1.7.1.3.
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AWS B2.1, Specification for Welding Procedure and Performance Qualification, 2000.
[Chapter 6] 6.5.2.5.2.

2.3.5 AWWA Publications.
American Water Works Association, 6666 West Quincy Avenue, Denver, CO 80235.

AWWA C104, Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water, 1995.
[Chapter 10] Table 10.1.1.

AWWA C105, Polyethylene Encasement for Ductile Iron Pipe Systems, 1999. [Chapter 10]
Table 10.1.1.

AWWA C110, Ductile Iron and Gray Iron Fittings, 3-in. Through 48-in. (76 mm Through
1219 mm), for Water and Other Liquids, 1998. [Chapter 10] Table 10.1.1.

AWWA C111, Rubber Gasket Joints for Ductile Iron Pressure Pipe and Fittings, 2000.
[Chapter 10] Table 10.1.1.

AWWA C115, Flanged Ductile Iron Pipe with Ductile Iron or Gray Iron Threaded
Flanges, 1999. [Chapter 10] Table 10.1.1.

AWWA C 116, Protective Fusion-Bonded Epoxy Coatings Internal and External Surface
Ductile-Iron/Gray-Iron Fittings, 2003. [Chapter 10] Table 10.1.1.

AWWA C150, Thickness Design of Ductile Iron Pipe, 1996. [Chapter 10] Table 10.1.1.

AWWA C151, Ductile Iron Pipe, Centrifugally Cast for Water, 1996. [Chapter 10] Table
10.1.1.

AWWA C153, Ductile-Iron Compact Fittings for Water Service, 2000. [Chapter 10] Table
10.1.1.

AWWA C200, Steel Water Pipe 6 in. (150 mm) and Larger, 1997. [Chapter 10] Table
10.1.1.

AWWA C203, Coal-Tar Protective Coatings and Linings for Steel Water Pipelines Enamel
and Tape — Hot Applied, 1997. [Chapter 10] Table 10.1.1.

AWWA C205, Cement-Mortar Protective Lining and Coating for Steel Water Pipe 4 in.

Copyright NFPA



(100 mm) and Larger — Shop Applied, 2000. [Chapter 10] Table 10.1.1.
AWWA C206, Field Welding of Steel Water Pipe, 1997. [Chapter 10] Table 10.1.1.

AWWA C207, Steel Pipe Flanges for Waterworks Service — Sizes 4 in. Through 144 in.
(100 mm Through 3,600 mm), 1994. [Chapter 10] Table 10.1.1.

AWWA C208, Dimensions for Fabricated Steel Water Pipe Fittings, 1996. [Chapter 10]
Table 10.1.1.

AWWA C300, Reinforced Concrete Pressure Pipe, Steel-Cylinder Type, for Water and
Other Liquids, 1997. [Chapter 10] Table 10.1.1.

AWWA C301, Prestressed Concrete Pressure Pipe, Steel-Cylinder Type, for Water and
Other Liquids, 1999. [Chapter 10] Table 10.1.1.

AWWA C302, Reinforced Concrete Pressure Pipe, Non-Cylinder Type, for Water and
Other Liquids, 1995. [Chapter 10] Table 10.1.1.

AWWA C303, Reinforced Concrete Pressure Pipe, Steel-Cylinder Type, Pretensioned, for
Water and Other Liquids, 1995. [Chapter 10] Table 10.1.1.

AWWA C400, Standard for Asbestos-Cement Distribution Pipe, 4 in. Through 16 in. (100
mm Through 400 mm), for Water and Other Liquids, 1998. [Chapter 10] Table 10.1.1.

AWWA C401, Standard Practice for the Selection of Asbestos-Cement Water Pipe, 4 in.
Through 16 in. (100 mm Through 400 mm), 1998. [Chapter 10] Table 10.1.1.

AWWA C600, Standard for the Installation of Ductile Iron Water Mains and Their
Appurtenances, 1999. [Chapter 10] Table 10.1.1, 10.10.2.3.

AWWA C602, Cement-Mortar Lining of Water Pipe Lines 4 in. (100 mm) and Larger — in
Place, 2000. [Chapter 10] Table 10.1.1, 10.10.2.3.

AWWA C603, Standard for the Installation of Asbestos-Cement Water Pipe, 1996.
[Chapter 10] Table 10.1.1, 10.10.2.3.

AWWA C900, Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. Through 12 in. (100 mm
Through 300 mm), for Water and Other Liquids, 1997. [Chapter 10] Table 10.1.1,
10.10.2.3.

AWWA C906, Polyethylene (PE) Pressure Pipe and Fittings, 4 in. (100 mm) Th. 63 in
(1,575 mm), for Water Distribution and Transportation, 1999. [Chapter 10] Table 10.1.1.

AWWA M11, A Guide for Steel Pipe Design and Installation, 3rd edition, 1989. [Chapter
10] Table 10.1.1.

2.3.6 IEEE Publications.

Institute of Electrical and Electronics Engineers, Three Park Avenue, 17th Floor, New York,
NY 10016-5997.

IEEE 45, Recommended Practice for Electric Installations on Shipboard, 1998. [Chapter
25]25.4.12.8.

Copyright NFPA



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

UL 300, Standard for Safety Fire Testing of Fire Extinguishing Systems for Protection of
Restaurant Cooking Areas, 1998. [Chapter 7] 7.10.3.4.1.

2.3.8 U.S. Government Publications.
U.S. Government Printing Office, Washington, DC 20402.

Title 46, CFR, Parts 54.15-10 Safety and Relief Valves, [Chapter 25] 25.7.2.3.2, 56.20
Valves, [Chapter 25] 25.2.6.2, 56.20-5(a) Markings, [Chapter 25] 25.2.6.3, 56.50-95
Overboard Discharges and Shore Connections, [Chapter 25] 25.4.11.2, 25.4.13, 56.60
Materials, [Chapter 25] 25.2.6.2, 25.4.11.2, and 58.01-40 Machinery, Angle of Inclination.
[Chapter 25] 25.6.4.

Title 46, CFR, Subchapter F, “Marine Engineering.” [Chapter 25] 25.7.2.1(6), 25.7.4.5.
Title 46, CFR, Subchapter J, “Electrical Engineering.” [Chapter 25] 25.4.12.7.

2.3.9 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-Webster, Inc., Springfield,
MA, 2003. [Chapter 3] 3.1.

2.4 References for Extracts in Mandatory Sections.

NFPA 24, Standard for the Installation of Private Fire Service Mains and Their
Appurtenances, 2007 edition.

NFPA 33, Standard for Spray Application Using Flammable or Combustible Materials,
2007 edition.

NFPA 37, Standard for the Installation and Use of Stationary Combustion Engines and Gas
Turbines, 2006 edition.

NFPA 40, Standard for the Storage and Handling of Cellulose Nitrate Film, 2007 edition.
NFPA 42, Code for the Storage of Pyroxylin Plastic, 2002 edition.
NFPA 45, Standard on Fire Protection for Laboratories Using Chemicals, 2004 edition.

NFPA 51, Standard for the Design and Installation of Oxygen—Fuel Gas Systems for
Welding, Cutting, and Allied Processes, 2002 edition.

NFPA 51A, Standard for Acetylene Cylinder Charging Plants, 2006 edition.

NFPA 55, Standard for the Storage, Use, and Handling of Compressed Gases and
Cryogenic Fluids in Portable and Stationary Containers, Cylinders, and Tanks, 2005
edition.

NFPA 59, Utility LP-Gas Plant Code, 2004 edition.
NFPA 59A, Standard for the Production, Storage, and Handling of Liquefied Natural Gas
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(LNG), 2006 edition.
NFPA 75, Standard for the Protection of Information Technology Equipment, 2003 edition.

NFPA 82, Standard on Incinerators and Waste and Linen Handling Systems and
Equipment, 2004 edition.

NFPA 86, Standard for Ovens and Furnaces, 2007 edition.
NFPA 99, Standard for Health Care Facilities, 2005 edition.
NFPA 101®, Life Safety Code®, 2006 edition.

NFPA 130, Standard for Fixed Guideway Transit and Passenger Rail Systems, 2007
edition.

NFPA 140, Standard on Motion Picture and Television Production Studio Soundstages and
Approved Production Facilities, 2004 edition.

NFPA 150, Standard on Fire and Life Safety in Animal Housing Facilities, 2007 edition.
NFPA 214, Standard on Water-Cooling Towers, 2005 edition.
NFPA 220, Standard on Types of Building Construction, 2006 edition.

NFPA 307, Standard for the Construction and Fire Protection of Marine Terminals, Piers,
and Wharves, 2006 edition.

NFPA 318, Standard for the Protection of Semiconductor Fabrication Facilities, 2006
edition.

NFPA 415, Standard on Airport Terminal Buildings, Fueling Ramp Drainage, and Loading
Walkways, 2002 edition.

NFPA 423, Standard for Construction and Protection of Aircraft Engine Test Facilities,
2004 edition.

NFPA 430, Code for the Storage of Liquid and Solid Oxidizers, 2004 edition.
NFPA 432, Code for the Storage of Organic Peroxide Formulations, 2002 edition.

NFPA 804, Standard for Fire Protection for Advanced Light Water Reactor Electric
Generating Plants, 2006 edition.

NFPA 805, Performance-Based Standard for Fire Protection for Light Water Reactor
Electric Generating Plants, 2006 edition.

NFPA 850, Recommended Practice for Fire Protection for Electric Generating Plants and
High Voltage Direct Current Converter Stations, 2005 edition.

NFPA 851, Recommended Practice for Fire Protection for Hydroelectric Generating
Plants, 2005 edition.

NFPA 909, Code for the Protection of Cultural Resource Properties — Museums,
Libraries, and Places of Worship, 2005 edition.
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Chapter 3 Definitions

3.1 General.

The definitions contained in this chapter shall apply to the terms used in this standard. Where
terms are not defined in this chapter or within another chapter, they shall be defined using
their ordinarily accepted meanings within the context in which they are used.
Merriam-Webster’s Collegiate Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.
3.2.1* Approved. Acceptable to the authority having jurisdiction.

3.2.2* Authority Having Jurisdiction (AHJ). An organization, office, or individual
responsible for enforcing the requirements of a code or standard, or for approving
equipment, materials, an installation, or a procedure.

3.2.3* Listed. Equipment, materials, or services included in a list published by an
organization that is acceptable to the authority having jurisdiction and concerned with
evaluation of products or services, that maintains periodic inspection of production of listed
equipment or materials or periodic evaluation of services, and whose listing states that either
the equipment, material, or service meets appropriate designated standards or has been tested
and found suitable for a specified purpose.

3.2.4 Shall. Indicates a mandatory requirement.
3.2.5 Should. Indicates a recommendation or that which is advised but not required.

3.2.6 Standard. A document, the main text of which contains only mandatory provisions
using the word “shall” to indicate requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adoption into law. Nonmandatory
provisions shall be located in an appendix or annex, footnote, or fine-print note and are not
to be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 Automatic Sprinkler. A fire suppression or control device that operates automatically
when its heat-activated element is heated to its thermal rating or above, allowing water to
discharge over a specified area.

3.3.2* Bathroom. Within a dwelling unit, any room or compartment containing a lavatory
dedicated to personal hygiene, or a water closet, or bathing capability such as a shower or
tub, or any combination of facilities thereof.

3.3.3 Ceiling Height. The distance between the floor and the underside of the ceiling above
(or roof deck) within the area.

3.3.4 Ceiling Types.
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3.3.4.1 Flat Ceiling. A continuous ceiling in a single plane.
3.3.4.2 Horizontal Ceiling. A ceiling with a slope not exceeding 2 in 12.
3.3.4.3 Sloped Ceiling. A ceiling with a slope exceeding 2 in 12.

3.3.4.4 Smooth Ceiling. A continuous ceiling free from significant irregularities, lumps, or
indentations.

3.3.5 Compartment. A space completely enclosed by walls and a ceiling. The compartment
enclosure is permitted to have openings in walls to an adjoining space if the openings have a
minimum lintel depth of 8 in. (203 mm) from the ceiling and the openings do not exceed 8 ft
(2.44 m) in width. A single opening of 36 in. (914 mm) or less in width without a lintel is
permitted when there are no other openings to adjoining spaces.

3.3.6 Drop-Out Ceiling. A suspended ceiling system, which is installed below the sprinklers,
with listed translucent or opaque panels that are heat sensitive and fall from their setting
when exposed to heat.

3.3.7 Dwelling Unit. One or more rooms arranged for the use of one or more individuals
living together, as in a single housekeeping unit normally having cooking, living, sanitary,
and sleeping facilities. For purposes of this standard, dwelling unit includes hotel rooms,
dormitory rooms, apartments, condominiums, sleeping rooms in nursing homes, and similar
living units.

3.3.8 Fire Control. Limiting the size of a fire by distribution of water so as to decrease the
heat release rate and pre-wet adjacent combustibles, while controlling ceiling gas
temperatures to avoid structural damage.

3.3.9 Fire Suppression. Sharply reducing the heat release rate of a fire and preventing its
regrowth by means of direct and sufficient application of water through the fire plume to the
burning fuel surface.

3.3.10 Hydraulically Designed System. A calculated sprinkler system in which pipe sizes
are selected on a pressure loss basis to provide a prescribed water density, in gallons per
minute per square foot (mm/min), or a prescribed minimum discharge pressure or flow per
sprinkler, distributed with a reasonable degree of uniformity over a specified area.

3.3.11 Limited-Combustible Material. Refers to a building construction material not
complying with the definition of noncombustible material that, in the form in which it is used,
has a potential heat value not exceeding 3500 Btu/Ib (8141 kJ/kg), where tested in
accordance with NFPA 259, Standard Test Method for Potential Heat of Building
Materials, and includes either (1) materials having a structural base of noncombustible
material, with a surfacing not exceeding a thickness of ¥ in. (3.2 mm) that has a flame
spread index not greater than 50 or (2) materials, in the form and thickness used having
neither a flame spread index greater than 25 nor evidence of continued progressive
combustion, and of such composition that surfaces that would be exposed by cutting through
the material on any plane would have neither a flame spread index greater than 25 nor
evidence of continued progressive combustion when tested in accordance with NFPA 255 or
ASTM E 84. [220, 2006]
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3.3.12 Noncombustible Material. A substance that will not ignite and burn when subjected
to a fire. Materials that are reported as passing ASTM E 136, Standard Test Method for
Behavior of Materials in a Vertical Tube Furnace at 750°C, shall be considered
noncombustible materials.

3.3.13 Pipe Schedule System. A sprinkler system in which the pipe sizing is selected from a
schedule that is determined by the occupancy classification and in which a given number of
sprinklers are allowed to be supplied from specific sizes of pipe.

3.3.14 Shop-Welded. As used in this standard, shop in the term shop-welded means either
(1) a sprinkler contractor's or fabricator's premise or (2) an area specifically designed or
authorized for welding, such as a detached outside location, maintenance shop, or other area
(either temporary or permanent) of noncombustible or fire-resistive construction free of
combustible and flammable contents and suitably segregated from adjacent areas.

3.3.15 Small Room. A room of light hazard occupancy classification having unobstructed
construction and floor areas not exceeding 800 ft2 (74.3 m?) that are enclosed by walls and a
ceiling. Openings in walls not exceeding 8 ft (2.44 m) in width to adjoining spaces are
permitted if the minimum lintel depth is 8 in. (203 mm) from the ceiling. A single opening of
36 in. (914 mm) or less in width without a lintel is permitted when there are no other
openings to adjoining spaces.

3.3.16* Sprinkler System. For fire protection purposes, an integrated system of
underground and overhead piping designed in accordance with fire protection engineering
standards. The installation includes at least one automatic water supply which supplies one
or more systems. The portion of the sprinkler system above ground is a network of specially
sized or hydraulically designed piping installed in a building, structure, or area, generally
overhead, and to which sprinklers are attached in a systematic pattern. Each system has a
control valve located in the system riser or its supply piping. Each sprinkler system includes a
device for actuating an alarm when the system is in operation. The system is usually activated
by heat from a fire and discharges water over the fire area.

3.3.17 System Working Pressure. The maximum anticipated static (nonflowing) or flowing
pressure applied to sprinkler system components exclusive of surge pressures and exclusive
of pressure from the fire department connection.

3.3.18 Thermal Barrier. A material that will limit the average temperature rise of the
unexposed surface to not more than 250°F (121°C) after 15 minutes of fire exposure, which
complies with the standard time-temperature curve of NFPA 251, Standard Methods of
Tests of Fire Resistance of Building Construction and Materials.

3.4 Sprinkler System Type Definitions.

3.4.1 Antifreeze Sprinkler System. A wet pipe sprinkler system employing automatic
sprinklers that are attached to a piping system that contains an antifreeze solution and that
are connected to a water supply. The antifreeze solution is discharged, followed by water,
immediately upon operation of sprinklers opened by heat from a fire.

3.4.2 Circulating Closed-Loop Sprinkler System. A wet pipe sprinkler system having
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non—fire protection connections to automatic sprinkler systems in a closed-loop piping
arrangement for the purpose of utilizing sprinkler piping to conduct water for heating or
cooling, where water is not removed or used from the system but only circulated through the
piping system.

3.4.3 Combined Dry Pipe-Preaction Sprinkler System. A sprinkler system employing
automatic sprinklers attached to a piping system containing air under pressure with a
supplemental detection system installed in the same areas as the sprinklers. Operation of the
detection system actuates tripping devices that open dry pipe valves simultaneously and
without loss of air pressure in the system. Operation of the detection system also opens listed
air exhaust valves at the end of the feed main, which usually precedes the opening of
sprinklers. The detection system also serves as an automatic fire alarm system.

3.4.4 Deluge Sprinkler System. A sprinkler system employing open sprinklers that are
attached to a piping system that is connected to a water supply through a valve that is
opened by the operation of a detection system installed in the same areas as the sprinklers.
When this valve opens, water flows into the piping system and discharges from all sprinklers
attached thereto.

3.4.5 Dry Pipe Sprinkler System. A sprinkler system employing automatic sprinklers that
are attached to a piping system containing air or nitrogen under pressure, the release of
which (as from the opening of a sprinkler) permits the water pressure to open a valve known
as a dry pipe valve, and the water then flows into the piping system and out the opened
sprinklers.

3.4.6* Gridded Sprinkler System. A sprinkler system in which parallel cross mains are
connected by multiple branch lines. An operating sprinkler will receive water from both ends
of'its branch line while other branch lines help transfer water between cross mains.

3.4.7* Looped Sprinkler System. A sprinkler system in which multiple cross mains are tied
together so as to provide more than one path for water to flow to an operating sprinkler and
branch lines are not tied together.

3.4.8 Multi-Cycle System. A type of sprinkler system capable of repeated on—oft flow
cycles in response to heat.

3.4.9% Preaction Sprinkler System. A sprinkler system employing automatic sprinklers that
are attached to a piping system that contains air that might or might not be under pressure,
with a supplemental detection system installed in the same areas as the sprinklers.

3.4.10 Wet Pipe Sprinkler System. A sprinkler system employing automatic sprinklers
attached to a piping system containing water and connected to a water supply so that water
discharges immediately from sprinklers opened by heat from a fire.

3.5*% System Component Definitions.

3.5.1 Branch Lines. The pipes supplying sprinklers, either directly or through sprigs, drops,
return bends, or arm-overs.

3.5.2 Cross Mains. The pipes supplying the branch lines, either directly or through risers.
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3.5.3 Feed Mains. The pipes supplying cross mains, either directly or through risers.

3.5.4 Flexible Listed Pipe Coupling. A listed coupling or fitting that allows axial
displacement, rotation, and at least 1 degree of angular movement of the pipe without
inducing harm on the pipe. For pipe diameters of 8 in. (203.2 mm) and larger, the angular
movement shall be permitted to be less than 1 degree but not less than 0.5 degree.

3.5.5 Risers. The vertical supply pipes in a sprinkler system.
3.5.6 Sprig. A pipe that rises vertically and supplies a single sprinkler.

3.5.7 Supervisory Device. A device arranged to supervise the operative condition of
automatic sprinkler systems.

3.5.8 System Riser. The aboveground horizontal or vertical pipe between the water supply
and the mains (cross or feed) that contains a control valve (either directly or within its supply
pipe) and a waterflow alarm device.

3.5.9 Arm-over. A horizontal pipe that extends from the branch line to a single sprinkler or a
sprinkler above and below a ceiling.

3.5.10 Waterflow Alarm Device. An attachment to the sprinkler system that detects a
predetermined water flow and is connected to a fire alarm system to initiate an alarm
condition or is used to mechanically or electrically initiate a fire pump or local audible or
visual alarm.

3.6 Sprinkler Definitions.

3.6.1* Sprinkler Characteristics, General. The following are characteristics of a sprinkler
that define its ability to control or extinguish a fire. (a) Thermal sensitivity. A measure of the
rapidity with which the thermal element operates as installed in a specific sprinkler or
sprinkler assembly. One measure of thermal sensitivity is the response time index (RTI) as
measured under standardized test conditions. (1) Sprinklers defined as fast response have a
thermal element with an RTI of 50 (meters-seconds)!’2 or less. (2) Sprinklers defined as
standard response have a thermal element with an RTI of 80 (meters-seconds)!’? or more. (b)
Temperature rating. (c) Orifice size (see Chapter 6¢). (d) Installation orientation (see 3.6.3).
(e) Water distribution characteristics (i.e., application rate, wall wetting). (f) Special service
conditions (see 3.6.4).

3.6.2 Sprinkler Types. The following sprinklers are defined according to design and
performance characteristics.

3.6.2.1* Early Suppression Fast-Response (ESFR) Sprinkler. A type of fast-response
sprinkler that meets the criteria of 3.6.1(a)(1) and is listed for its capability to provide fire
suppression of specific high-challenge fire hazards.

3.6.2.2 Extended Coverage Sprinkler. A type of spray sprinkler with maximum coverage
areas as specified in Sections 8.8 and 8.9 of this standard.

3.6.2.3 Large Drop Sprinkler. A type of specific application control mode sprinkler that is
capable of producing characteristic large water droplets and that is listed for its capability to
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provide fire control of specific high-challenge fire hazards.

3.6.2.4 Nozzles. A device for use in applications requiring special water discharge patterns,
directional spray, or other unusual discharge characteristics.

3.6.2.5 Old-Style/Conventional Sprinkler. A sprinkler that directs from 40 percent to 60
percent of the total water initially in a downward direction and that is designed to be installed
with the deflector either upright or pendent.

3.6.2.6 Open Sprinkler. A sprinkler that does not have actuators or heat-responsive
elements.

3.6.2.7* Quick-Response Early Suppression (QRES) Sprinkler. A type of quick-response
sprinkler that meets the criteria of 3.6.1(a)(1) and is listed for its capability to provide fire
suppression of specific fire hazards.

3.6.2.8 Quick-Response Extended Coverage Sprinkler. A type of quick-response
sprinkler that meets the criteria of 3.6.1(a)(1) and complies with the extended protection
areas defined in Chapter 8.

3.6.2.9* Quick-Response (QR) Sprinkler. A type of spray sprinkler that meets the fast
response criteria of 3.6.1(a)(1) and is listed as a quick-response sprinkler for its intended use.

3.6.2.10 Residential Sprinkler. A type of fast-response sprinkler that meets the criteria of
3.6.1(a)(1) that has been specifically investigated for its ability to enhance survivability in the
room of fire origin and is listed for use in the protection of dwelling units.

3.6.2.11 Special Sprinkler. A sprinkler that has been tested and listed as prescribed in 8.4.8.

3.6.2.12 Specific Application Control Mode Sprinkler (for Storage Use). A type of spray
sprinkler listed at a minimum operating pressure with a specific number of operating
sprinklers for a given protection scheme.

3.6.2.13 Spray Sprinkler. A type of sprinkler listed for its capability to provide fire control
for a wide range of fire hazards.

3.6.2.14 Standard Spray Sprinkler. A spray sprinkler with maximum coverage areas as
specified in Sections 8.6 and 8.7 of this standard.

3.6.3 Installation Orientation. The following sprinklers are defined according to
orientation.

3.6.3.1 Concealed Sprinkler. A recessed sprinkler with cover plates.

3.6.3.2 Flush Sprinkler. A sprinkler in which all or part of the body, including the shank
thread, is mounted above the lower plane of the ceiling.

3.6.3.3 Pendent Sprinkler. A sprinkler designed to be installed in such a way that the water
stream is directed downward against the deflector.

3.6.3.4 Recessed Sprinkler. A sprinkler in which all or part of the body, other than the
shank thread, is mounted within a recessed housing.

3.6.3.5 Sidewall Sprinkler. A sprinkler having special deflectors that are designed to
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discharge most of the water away from the nearby wall in a pattern resembling one-quarter
of a sphere, with a small portion of the discharge directed at the wall behind the sprinkler.

3.6.3.6 Upright Sprinkler. A sprinkler designed to be installed in such a way that the water
spray is directed upwards against the deflector.

3.6.4 Special Service Conditions. The following sprinklers are defined according to special
application or environment.

3.6.4.1 Corrosion-Resistant Sprinkler. A sprinkler fabricated with corrosion-resistant
material, or with special coatings or platings, to be used in an atmosphere that would
normally corrode sprinklers.

3.6.4.2* Dry Sprinkler. A sprinkler secured in an extension nipple that has a seal at the inlet
end to prevent water from entering the nipple until the sprinkler operates.

3.6.4.3 Institutional Sprinkler. A sprinkler specially designed for resistance to
load-bearing purposes and with components not readily converted for use as weapons.

3.6.4.4 Intermediate Level Sprinkler/Rack Storage Sprinkler. A sprinkler equipped with
integral shields to protect its operating elements from the discharge of sprinklers installed at
higher elevations.

3.6.4.5 Ornamental/Decorative Sprinkler. A sprinkler that has been painted or plated by
the manufacturer.

3.6.4.6 Pilot Line Detector. A standard spray sprinkler or thermostatic fixed-temperature
release device used as a detector to pneumatically or hydraulically release the main valve,
controlling the flow of water into a fire protection system.

3.7 Construction Definitions.

3.7.1* Obstructed Construction. Panel construction and other construction where beams,
trusses, or other members impede heat flow or water distribution in a manner that materially
affects the ability of sprinklers to control or suppress a fire.

3.7.2* Unobstructed Construction. Construction where beams, trusses, or other members
do not impede heat flow or water distribution in a manner that materially affects the ability of
sprinklers to control or suppress a fire. Unobstructed construction has horizontal structural
members that are not solid, where the openings are at least 70 percent of the cross-section
area and the depth of the member does not exceed the least dimension of the openings, or all
construction types where the spacing of structural members exceeds 7' ft (2.3 m) on center.

3.8 Private Water Supply Piping Definitions.
3.8.1 General Definitions from NFPA 24.

3.8.1.1 Appurtenance. An accessory or attachment that enables the private fire service
main to perform its intended function. [24, 2007]

3.8.1.2 Corrosion Resistant Piping. Piping that has the property of being able to withstand
deterioration of its surface or its properties when exposed to its environment. [24, 2007]
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3.8.1.3 Corrosion Retardant Material. A lining or coating material that when applied to
piping or appurtenances has the property of reducing or slowing the deterioration of the
object's surface or properties when exposed to its environment. [24, 2007]

3.8.1.4 Fire Department Connection. A connection through which the fire department can
pump supplemental water into the sprinkler system, standpipe, or other system, furnishing
water for fire extinguishment to supplement existing water supplies. [24, 2007]

3.8.1.5 Fire Pump. A pump supplying water at the flow and pressure required by
water-based fire protection systems. [24, 2007]

3.8.1.6 Hose House. An enclosure located over or adjacent to a hydrant or other water
supply designed to contain the necessary hose nozzles, hose wrenches, gaskets, and spanners
to be used in fire fighting in conjunction with and to provide aid to the local fire department.
[24, 2007]

3.8.1.7 Hydrant Butt. The hose connection outlet of a hydrant. [24, 2007]

3.8.1.8 Hydraulically Calculated Water Demand Flow Rate. The water flow rate for a

system or hose stream that has been calculated using accepted engineering practices. [24,
2007]

3.8.1.9 Pressure.

3.8.1.9.1 Residual Pressure. The pressure that exists in the distribution system, measured
at the residual hydrant at the time the flow readings are taken at the flow hydrants. [24,
2007]

3.8.1.9.2 Static Pressure. The pressure that exists at a given point under normal
distribution system conditions measured at the residual hydrant with no hydrants flowing.
(24, 2007]

3.8.1.10 Pressure Regulating Device. A device designed for the purpose of reducing,
regulating, controlling, or restricting water pressure. Examples include pressure-reducing
valves, pressure-control valves, and pressure-restricting devices. [24, 2007]

3.8.1.11* Private Fire Service Main. Private fire service main, as used in this standard, is
that pipe and its appurtenances on private property (1) between a source of water and the
base of the system riser for water-based fire protection systems, (2) between a source of
water and inlets to foam-making systems, (3) between a source of water and the base elbow
of private hydrants or monitor nozzles, and (4) used as fire pump suction and discharge
piping, (5) beginning at the inlet side of the check valve on a gravity or pressure tank. [24,
2007]

3.8.1.12 Pumper Outlet. The hydrant outlet intended for use by fire departments for taking
supply from the hydrant for pumpers. [24, 2007]

3.8.1.13 Rated Capacity. The flow available from a hydrant at the designated residual
pressure (rated pressure) either measured or calculated. [24, 2007]

3.8.1.14 Test.
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3.8.1.14.1 Flow Test. A test performed by the flow and measurement of water from one
hydrant and the static and residual pressures from an adjacent hydrant for the purpose of
determining the available water supply at that location. [24, 2007]

3.8.1.14.2 Flushing Test. A test of a piping system using high velocity flows to remove
debris from the piping system prior to it being placed in service. [24, 2007]

3.8.1.14.3 Hydrostatic Test. A test of a closed piping system and its attached
appurtenances consisting of subjecting the piping to an increased internal pressure for a
specified period of duration to verify system integrity and leak rates. [24, 2007]

3.8.1.15 Valve.
3.8.1.15.1 Check Valve. A valve that allows flow in one direction only. [24, 2007]

3.8.1.15.2 Indicating Valve. A valve that has components that show if the valve is open or
closed. Examples are outside screw and yoke (OS&Y) gate valves and underground gate
valves with indicator posts. [24, 2007]

3.8.2 Hydrant Definitions from NFPA 24.

3.8.2.1 Hydrant. An exterior valved connection to a water supply system that provides
hose connections. [24, 2007]

3.8.2.1.1 Dry Barrel Hydrant. This is the most common type of hydrant; it has a control
valve below the frost line between the footpiece and the barrel. A drain is located at the
bottom of the barrel above the control valve seat for proper drainage after operation. [24,
2007]

3.8.2.1.2 Flow Hydrant. The hydrant that is used for the flow and flow measurement of
water during a flow test. [24, 2007]

3.8.2.1.3 Private Fire Hydrant. A valved connection on a water supply system having one
or more outlets and that is used to supply hose and fire department pumpers with water on
private property. Where connected to a public water system, the private hydrants are
supplied by a private service main that begins at the point of service designated by the
authority having jurisdiction, usually at a manually operated valve near the property line. [24,
2007]

3.8.2.1.4 Public Hydrant. A valved connection on a water supply system having one or
more outlets and that is used to supply hose and fire department pumpers with water. [24,
2007]

3.8.2.1.5 Residual Hydrant. The hydrant that is used for measuring static and residual
pressures during a flow test. [24, 2007]

3.8.2.1.6 Wet Barrel Hydrant. A type of hydrant that sometimes is used where there is no
danger of freezing weather. Each outlet on a wet barrel hydrant is provided with a valved
outlet threaded for fire hose. [24, 2007]

3.9 Storage Definitions.
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3.9.1 General.

3.9.1.1* Available Height for Storage. The maximum height at which commodities can be
stored above the floor and still maintain necessary clearance from structural members and the
required clearance below sprinklers.

3.9.1.2 Cartoned. A method of storage consisting of corrugated cardboard or paperboard
containers fully enclosing the commodity.

3.9.1.3 Clearance. The distance from the top of storage to the ceiling sprinkler deflectors.

3.9.1.4 Commodity. The combination of products, packing material, and container that
determines commodity classification.

3.9.1.5* Compartmented. The rigid separation of the products in a container by dividers
that form a stable unit under fire conditions.

3.9.1.6* Container (Shipping, Master, or Outer Container). A receptacle strong enough,
by reason of material, design, and construction, to be shipped safely without further
packaging.

3.9.1.7* Conventional Pallets. A material-handling aid designed to support a unit load with
openings to provide access for material-handling devices. (See Figure A.3.9.1.7.)

3.9.1.8 Encapsulation. A method of packaging consisting of a plastic sheet completely
enclosing the sides and top of a pallet load containing a combustible commodity or a
combustible package or a group of combustible commodities or combustible packages.
Combustible commodities individually wrapped in plastic sheeting and stored exposed in a
pallet load also are to be considered encapsulated. Totally noncombustible commodities on
wood pallets enclosed only by a plastic sheet as described are not covered under this
definition. Banding (i.e., stretch-wrapping around the sides only of a pallet load) is not
considered to be encapsulation. Where there are holes or voids in the plastic or waterproof
cover on the top of the carton that exceed more than half of the area of the cover, the term
encapsulated does not apply. The term encapsulated does not apply to plastic-enclosed
products or packages inside a large, nonplastic, enclosed container.

3.9.1.9 Expanded (Foamed or Cellular) Plastics. Those plastics, the density of which is
reduced by the presence of numerous small cavities (cells), interconnecting or not, dispersed
throughout their mass.

3.9.1.10 Exposed Group A Plastic Commodities. Those plastics not in packaging or
coverings that absorb water or otherwise appreciably retard the burning hazard of the
commodity. (Paper wrapped or encapsulated, or both, should be considered exposed.)

3.9.1.11 Free-Flowing Plastic Materials. Those plastics that fall out of their containers
during a fire, fill flue spaces, and create a smothering effect on the fire. Examples include
powder, pellets, flakes, or random-packed small objects [e.g., razor blade dispensers, 1 0z to
2 0z (28 g to 57 g) bottles].

3.9.1.12 High-Challenge Fire Hazard. A fire hazard typical of that produced by fires in
combustible high-piled storage.
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3.9.1.13 High-Piled Storage. Solid-piled, palletized, rack storage, bin box, and shelf storage
in excess of 12 ft (3.7 m) in height.

3.9.1.14* Miscellaneous Storage. Storage that does not exceed 12 ft (3.66 m) in height and
is incidental to another occupancy use group. Such storage shall not constitute more than 10
percent of the building area or 4000 ft2 (372 m2) of the sprinklered area, whichever is
greater. Such storage shall not exceed 1000 fi2 (93 m?) in one pile or area, and each such pile
or area shall be separated from other storage areas by at least 25 ft (7.62 m).

3.9.1.15 Packaging. A commodity wrapping, cushioning, or container.

3.9.1.16 Plastic Pallet. A pallet having any portion of its construction consisting of a plastic
material.

3.9.1.17* Reinforced Plastic Pallet. A plastic pallet incorporating a secondary reinforcing
material (such as steel or fiberglass) within the pallet.

3.9.1.18 Roof Height. The distance between the floor and the underside of the roof deck
within the storage area.

3.9.1.19 Slave Pallet. A special pallet captive to a material-handling system. (See Figure
A.3.9.1.7.)

3.9.1.20 Storage Aids. Commodity storage devices, such as pallets, dunnage, separators,
and skids.

3.9.1.21 Unit Load. A pallet load or module held together in some manner and normally
transported by material-handling equipment.

3.9.1.22 Wood Pallet. A pallet constructed entirely of wood with metal fasteners.
3.9.2 Palletized, Solid Pile, Bin Box, and Shelf Storage.
3.9.2.1 Array.

3.9.2.1.1 Closed Array. A storage arrangement where air movement through the pile is
restricted because of 6 in. (152 mm) or less vertical flues.

3.9.2.1.2* Open Array. A storage arrangement where air movement through the pile is
enhanced because of vertical flues larger than 6 in. (152 mm).

3.9.2.2 Bin Box Storage. Storage in five-sided wood, metal, or cardboard boxes with open
face on the aisles. Boxes are self-supporting or supported by a structure so designed that
little or no horizontal or vertical space exists around boxes.

3.9.2.3 Palletized Storage. Storage of commodities on pallets or other storage aids that
form horizontal spaces between tiers of storage.

3.9.2.4* Pile Stability, Stable Piles. Those arrays where collapse, spillage of content, or
leaning of stacks across flue spaces is not likely to occur soon after initial fire development.

3.9.2.5* Pile Stability, Unstable Piles. Those arrays where collapse, spillage of contents, or
leaning of stacks across flue spaces occurs soon after initial fire development.
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3.9.2.6 Shelf Storage. Storage on structures up to and including 30 in. (762 mm) deep with
shelves usually 2 ft (0.6 m) apart vertically and separated by approximately 30 in. (762 mm)
aisles.

3.9.2.7 Solid Unit Load of a Nonexpanded Plastic (Either Cartoned or Exposed). A
load that does not have voids (air) within the load and that burns only on the exterior of the
load; water from sprinklers might reach most surfaces available to burn.

3.9.3 Rack Storage.

3.9.3.1* Aisle Width. The horizontal dimension between the face of the loads in racks under
consideration. (See Figure A.3.9.3.1.)

3.9.3.2 Automotive Components on Portable Racks. Automotive components on portable
racks are defined as the following: instrument panels, windshields, metal and plastic gasoline
tanks, heater housings, door panels, interior trim, bumper facia, wiring harnesses, sheet
metal, body components, engines, driveline components, steering mechanisms, auxiliary
motors, and lighting — all with or without expanded plastic donnage. This definition does
not include the storage of air bags, tires, and seats on portable racks.

3.9.3.3 Bulkhead. A vertical barrier across the rack.

3.9.3.4 Face Sprinklers. Standard sprinklers that are located in transverse flue spaces along
the aisle or in the rack, are within 18 in. (0.46 m) of the aisle face of storage, and are used to
oppose vertical development of fire on the external face of storage.

3.9.3.5 Horizontal Barrier. A solid barrier in the horizontal position covering the entire
rack, including all flue spaces at certain height increments, to prevent vertical fire spread.

3.9.3.6* Longitudinal Flue Space. The space between rows of storage perpendicular to the
direction of loading. (See Figure A4.3.9.3.6.)

3.9.3.7* Rack. Any combination of vertical, horizontal, and diagonal members that supports
stored materials. Shelving in some rack structures use shelves that can be solid, slatted, or
open. Racks can be fixed, portable, or movable. Loading can be either manual — using lift
trucks, stacker cranes, or hand placement — or automatic — using machine-controlled
storage and retrieval systems.

3.9.3.7.1 Double-Row Racks. Racks less than or equal to 12 ft (3.7 m) in depth or
single-row racks placed back to back having an aggregate depth up to 12 ft (3.7 m), with
aisles having an aisle width of at least 3.5 ft (1.1 m) between loads on racks.

3.9.3.7.2 Movable Racks. Racks on fixed rails or guides. They can be moved back and forth
only in a horizontal, two-dimensional plane. A moving aisle is created as abutting racks are
either loaded or unloaded, then moved across the aisle to abut other racks.

3.9.3.7.3 Multiple-Row Racks. Racks greater than 12 ft (3.7 m) in depth or single- or
double-row racks separated by aisles less than 3.5 ft (1.1 m) wide having an overall width
greater than 12 ft (3.7 m).

3.9.3.7.4 Portable Racks. Racks that are not fixed in place. They can be arranged in any
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number of configurations.

3.9.3.7.5 Single-Row Racks. Racks that have no longitudinal flue space and that have a
depth up to 6 ft (1.8 m) with aisles having a width of at least 3.5 ft (1.1 m) between loads on
racks.

3.9.3.8 Solid Shelving. Solid shelving is fixed in place, slatted, wire mesh or other type of
shelves located within racks. The area of a solid shelf is defined by perimeter aisle or flue
space on all four sides. Solid shelves having an area equal to or less than 20 ft2 (1.9 m2) shall
be defined as open racks. Shelves of wire mesh, slates, or other materials more than 50
percent open and where the flue spaces are maintained shall be defined as open racks.

3.9.3.9 Transverse Flue Space. The space between rows of storage parallel to the direction
of loading. (See Figure A.3.9.3.6.)

3.9.4 Rubber Tire Storage Definitions.
3.9.4.1 Banded Tires. A storage method in which a number of tires are strapped together.

3.9.4.2 Horizontal Channel. Any uninterrupted space in excess of 5 ft (1.5 m) in length
between horizontal layers of stored tires. Such channels can be formed by pallets, shelving,
racks, or other storage arrangements.

3.9.4.3 Laced Tire Storage. Tires stored where the sides of the tires overlap, creating a
woven or laced appearance. [See Figure A4.3.9.4.9(g).]

3.9.4.4* Miscellaneous Tire Storage. The storage of rubber tires that is incidental to the
main use of the building. Storage areas shall not exceed 2000 ft2 (186 m?). On-tread storage
piles, regardless of storage method, shall not exceed 25 ft (7.6 m) in the direction of the
wheel holes. Acceptable storage arrangements include (a) on-floor, on-side storage up to 12
ft (3.7 m) high; (b) on-floor, on-tread storage up to 5 ft (1.5 m) high; (c) double-row or
multirow fixed or portable rack storage on-side or on-tread up to 5 ft (1.5 m) high; (d) single
row fixed or portable rack storage on-side or on-tread up to 12 ft (3.7 m) high; and (e) laced
tires in racks up to 5 ft (1.5 m) in height.

3.9.4.5 On-Side Tire Storage. Tires stored horizontally or flat.
3.9.4.6 On-Tread Tire Storage. Tires stored vertically or on their treads.

3.9.4.7 Palletized Tire Storage. Storage on portable racks of various types utilizing a
conventional pallet as a base.

3.9.4.8 Pyramid Tire Storage. On-floor storage in which tires are formed into a pyramid to
provide pile stability.

3.9.4.9* Rubber Tire Rack Illustrations. See Figure A.3.9.4.9(a) through Figure
A.3.9.4.9(g).

3.9.4.10 Rubber Tires. Pneumatic tires for passenger automobiles, aircraft, light and heavy
trucks, trailers, farm equipment, construction equipment (off-the-road), and buses.

3.9.5 Roll Paper Definitions.
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3.9.5.1 Array (Paper).

3.9.5.1.1 Closed Array (Paper). A vertical storage arrangement in which the distances
between columns in both directions are short [not more than 2 in. (50 mm) in one direction
and 1 in. (25 mm) in the other].

3.9.5.1.2 Open Array (Paper). A vertical storage arrangement in which the distance
between columns in both directions is lengthy (all vertical arrays other than closed or
standard).

3.9.5.1.3* Standard Array (Paper). A vertical storage arrangement in which the distance
between columns in one direction is short [1 in. (25 mm) or less] and is in excess of 2 in. (50
mm) in the other direction.

3.9.5.2 Banded Roll Paper Storage. Rolls provided with a circumferential steel strap [ 7 in.
(9.5 mm) or wider] at each end of the roll.

3.9.5.3 Column. A single vertical stack of rolls.
3.9.5.4 Core. The central tube around which paper is wound to form a roll.

3.9.5.5 Paper (General Term). The term for all kinds of felted sheets made from natural
fibrous materials, usually vegetable but sometimes mineral or animal, and formed on a fine
wire screen from water suspension.

3.9.5.6 Roll Paper Storage.

3.9.5.6.1 Horizontal Roll Paper Storage. Rolls stored with the cores in the horizontal plane
(on-side storage).

3.9.5.6.2 Vertical Roll Paper Storage. Rolls stored with the cores in the vertical plane
(on-end storage).

3.9.5.6.3* Wrapped Roll Paper Storage. Rolls provided with a complete heavy kraft
covering around both sides and ends.

3.9.5.7* Roll Paper Storage Height. The maximum vertical distance above the floor at
which roll paper is normally stored.

3.9.6 Baled Cotton Definitions.

3.9.6.1* Baled Cotton. A natural seed fiber wrapped and secured in industry-accepted
materials, usually consisting of burlap, woven polypropylene, or sheet polyethylene, and
secured with steel, synthetic or wire bands, or wire; also includes linters (lint removed from
the cottonseed) and motes (residual materials from the ginning process). (See Table
A.3.9.6.1.)

3.9.6.2* Tiered Storage. An arrangement in which bales are stored directly on the floor,
two or more bales high.

3.10 Marine Definitions.
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These definitions apply to Chapter 17 only.

3.10.1 A-Class Boundary. A boundary designed to resist the passage of smoke and flame
for 1 hour when tested in accordance with ASTM E 119, Standard Test Methods for Fire
Tests of Building Construction and Materials.

3.10.2 B-Class Boundary. A boundary designed to resist the passage of flame for 2 hour
when tested in accordance with ASTM E 119, Standard Test Methods for Fire Tests of
Building Construction and Materials.

3.10.3 Central Safety Station. A continuously manned control station from which all of the
fire control equipment is monitored. If this station is not the bridge, direct communication
with the bridge shall be provided by means other than the ship's service telephone.

3.10.4* Heat-Sensitive Material. A material whose melting point is below 1700°F
(926.7°C).

3.10.5 Heel. The inclination of a ship to one side.

3.10.6 Heel Angle. The angle defined by the intersection of a vertical line through the center
of'a vessel and a line perpendicular to the surface of the water.

3.10.7 International Shore Connection. A universal connection to the vessel's fire main to
which a shoreside fire-fighting water supply can be connected.

3.10.8* Marine System. A sprinkler system installed on a ship, boat, or other floating
structure that takes its supply from the water on which the vessel floats.

3.10.9* Marine Thermal Barrier. An asse