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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS 

NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document 
contained herein is one, are developed through a consensus standards development process approved by the 
American National Standards Institute. This process brings together volunteers representing varied viewpoints 
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and 
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or 
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether 
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or 
reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of 
any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other 
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any 
person or entity to someone else. Anyone using this document should rely on his or her own independent judgment 
or, as appropriate, seek the advice of a competent professional in determining the exercise of reasonable care in any 
given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA 
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with this 
document. Any certification or other statement of compliance with the requirements of this document shall not be 
attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should 
be aware that NFPA Standards may be amended from time to time through the issuance of Tentative 
Interim Amendments or corrected by Errata. An official NFPA Standard at any point in time consists of 
the current edition of the document together with any Tentative Interim Amendment and any Errata 
then in effect.

In order to determine whether an NFPA Standard has been amended through the issuance of 
Tentative Interim Amendments or corrected by Errata, visit the Document Information Pages on NFPA’s 
website. The Document Information Pages provide up-to-date, document specific information including 
any issued Tentative Interim Amendments and Errata.

To access the Document Information Page for a specific NFPA Standard, go to  
http://www.nfpa.org/docinfo to choose from the  list of NFPA Standards or use the search feature 
on the right to select the NFPA Standard number (e.g., NFPA 101). In addition to posting all existing 
Tentative Interim Amendments and Errata, the Document Information Page also includes the option to 
sign-up for an “Alert” feature to receive an email notification when new updates and other information 
are posted regarding the document.

Full document details: NFPA 13R 2016

http://avadocuments2026.com/doc/nfpa-13r-2016
http://avadocuments2026.com/doc/nfpa-13r-2016


1/14

IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS 

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Standards 

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that 
these documents may be superseded at any time by the issuance of new editions or may be amended from time to 
time through the issuance of Tentative Interim Amendments or corrected by Errata. An official NFPA Standard at 
any point in time consists of the current edition of the document together with any Tentative Interim Amendments 
and any Errata then in effect. In order to determine whether a given document is the current edition and whether 
it has been amended through the issuance of Tentative Interim Amendments or corrected through the issuance of 
Errata, consult appropriate NFPA publications such as the National Fire Codes® Subscription Service, visit the NFPA 
website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the 
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and 
shall not be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, 
or asserted in connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for 
determining the validity of any such patent rights, as well as the risk of infringement of such rights, and the NFPA 
disclaims liability for the infringement of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of 
patents in American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant 
to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may 
require use of an invention covered by patent rights. NFPA takes no position as to the validity of any such 
patent rights or as to whether such patent rights constitute or include essential patent claims under the 
ANSI Patent Policy. If, in connection with the ANSI Patent Policy, a patent holder has filed a statement of 
willingness to grant licenses under these rights on reasonable and nondiscriminatory terms and conditions to 
applicants desiring to obtain such a license, copies of such filed statements can be obtained, on request, from 
NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, 
by the publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the 
promotion of safe practices and methods. By making these documents available for use and adoption by public 
authorities and private users, the NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term 
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, 
and changes desired by the adopting authority should be noted separately in the adopting instrument. In order 
to assist NFPA in following the uses made of its documents, adopting authorities are requested to notify the NFPA 
(Attention: Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning 
adoption of NFPA Standards, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA 
procedures governing its codes and standards development process, including information on the procedures for 
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to 
NFPA standards during regular revision cycles, should be sent to NFPA headquarters, addressed to the attention 
of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: 
stds_admin@nfpa.org

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be 
viewed at no cost at www.nfpa.org/freeaccess.
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NFPA® 13R

Standard for the

Installation of Sprinkler Systems in
Low-Rise Residential Occupancies

2016 Edition

This edition of NFPA 13R, Standard for the Installation of Sprinkler Systems in Low-Rise Residen-
tial Occupancies, was prepared by the Technical Committee on Residential Sprinkler Systems,
released by the Correlating Committee on Automatic Sprinkler Systems, and acted on by
NFPA at its June Association Technical Meeting held June 22–25, 2015, in Chicago, IL. It was
issued by the Standards Council on August 18, 2015, with an effective date of September 7,
2015, and supersedes all previous editions.

This edition of NFPA 13R was approved as an American National Standard on September 7,
2015.

Origin and Development of NFPA 13R
The first edition of NFPA 13R, which was published in 1989, represented a milestone in the

development of sprinkler installation design standards. The first edition resulted in a stan-
dard for the protection of low-rise residential facilities.

This standard is intended to provide a higher degree of life safety and property protection
to the inhabitants of low-rise multifamily dwellings. Promulgated as a document that provides
for increased levels of protection to building occupants, the document also considers the
economic aspects of a sprinklered facility as compared to an unsprinklered facility.

As the number of states and cities that implement sprinkler ordinances continues to grow,
and as the threshold levels for sprinkler requirements in residential occupancies in the build-
ing codes extend to certain low-rise structures, it is believed that systems for certain residential
occupancies can be efficiently and effectively installed in accordance with this standard.

The 1994 edition provided expanded information on nonmetallic pipe materials, made
minor changes to clarify the established design criteria, and added a new recommendation
on underground pipe materials.

The 1996 edition included several changes that paralleled amendments in the 1996 edi-
tion of NFPA 13, Standard for the Installation of Sprinkler Systems. Other changes included a
number of clarifications concerning the selection of sprinklers as well as the proper use of
sprinklers.

The 1999 edition clarified criteria for nonmetallic pipe and fittings and established a
minimum operating pressure for sprinklers. Guidance on providing freeze protection using
insulation in attics and antifreeze systems was provided, as was information on the application
of solvent cement for nonmetallic piping. Exceptions for omitting sprinkler coverage in clos-
ets on balconies and underneath garage doors were added.

The 2002 edition incorporated revisions to update the standard to comply with the 2000
edition of the Manual of Style for NFPA Technical Committee Documents. These revisions included
editorially rewording any exceptions as requirements. The 2002 edition also included changes
that further clarified the scope of the standard, established a minimum design discharge density,
and added protection requirements specifically for garages. The section addressing spaces where
sprinklers are permitted to be omitted was changed so that the area of full-height tub/shower
enclosures would be included in the area determination for bathrooms, sprinklers would be
provided in concealed spaces with fuel-fired equipment, and the omission of sprinklers in elevator
machine rooms would not be dependent on the room’s location.

The 2007 edition included spacing and obstruction rules addressing sloped ceilings, ceil-
ing pockets, ceiling fans, and kitchen cabinets. For the 2007 edition, the requirements for
utilizing quick-response sprinklers within NFPA 13R regulations were clarified, and new re-
quirements addressing architectural features within dwelling units were added. Additionally,
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the requirements covering closets, including obstructions within closets and protection of mechanical closets, were
clarified. Finally, new NFPA 13 requirements were added that are applicable to NFPA 13R to ensure proper adminis-
tration of those requirements where relevant.

The 2010 edition was reorganized, dividing out material on installation, discharge, plans and calculation, water
supplies, acceptance testing, and care and maintenance into separate chapters. Clarification was provided in the
Annex A material of Chapter 1 for assistance in determining when NFPA 13R is applicable and establishing that the
building code defines the structure. NFPA 13R is used after such determination has been made. Further clarification
was also added stating that sprinklers are not required on balconies or balcony closets.

The 2013 edition revised the title to address low-rise residential occupancies instead of addressing the number of
stories outlined in the document scope. Several sections were added to address the concept of shadow areas in
different configurations within NFPA 13R protected structures. The requirements for locations of sprinklers were
updated to provide specific direction on protection of porte cocheres, closets, and areas outside the dwelling unit. New
language addressing the number of heads to be calculated for certain sloped and beamed ceiling configurations was
added based on a Fire Protection Research Foundation Report.

Several significant revisions were made during the development of the 2016 edition. The definition of sprinkler
system has been revised to correlate with NFPA 13 and NFPA 25. The Annex A text for the Scope statement of the
document has been significantly revised to address mixed-use buildings and the applicability of NFPA 13R systems.
Clarification has been added that once a sprinkler is removed from a fitting or welded outlet it should not be rein-
stalled if torque was applied to the sprinkler itself. Nonmetallic piping compatibility language has been updated for
consistency with NFPA 13. The section addressing sprinkler protection outside dwelling units has been reorganized
and restructured to make it easier for the user to follow. Language has been added to address sprinkler protection
where the device is intended to protect a glazing assembly. One of the largest changes to the 2016 edition of NFPA 13R
is the review of all metric conversions. Historically the document has used an “exact” conversion process, but in the
2016 edition an approximate conversion process is used. The intent of this change is to make the document more
usable outside the United States.
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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 sprinklers, piping, valves, and all materials and accesso-
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Committee Scope: This Committee shall have primary responsibility for documents on the design and
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stories in height, including the character and adequacy of water supplies, and the selection of sprinklers,
piping, valves, and all materials and accessories. In addition, this Committee shall have primary responsibility
of inspection, testing, and maintenance requirements for sprinkler systems installed in one-and two-family
dwellings and manufactured homes.
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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 Dis-
claimers Concerning NFPA Standards.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions
of NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta-
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with any TIAs and Errata in effect. To verify that this document is
the current edition or to determine if it has been amended by any
TIAs or Errata, please consult the National Fire Codes® Subscrip-
tion Service or visit the Document Information (DocInfo) pages on
the NFPA website at www.nfpa.org/docinfo. In addition to TIAs and
Errata, the DocInfo pages also include the option to sign up for
Alerts for each document and to be involved in the development of
the next edition.

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

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 B. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other refer-
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

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

Chapter 1 Administration

1.1* Scope. This standard shall cover the design and installa-
tion of automatic sprinkler systems for protection against fire
hazards in residential occupancies up to and including four
stories in height in buildings not exceeding 60 ft (18 m) in
height above grade plane.

1.1.1 This standard shall be based on the concept that the
sprinkler system is designed to protect against a fire originat-
ing from a single ignition location.

1.1.2 This standard shall not provide requirements for the
design or installation of water mist fire protection systems,
which are not considered fire sprinkler systems and are ad-
dressed by NFPA 750.

1.2* Purpose.

1.2.1 The purpose of this standard shall be to provide a sprin-
kler system that aids in the detection and control of residential
fires and thus provides improved protection against injury, life
loss, and property damage.

1.2.2 Asprinkler system shall be designed and installed in accor-
dance with this standard to prevent flashover (total involvement)
in the room of fire origin, where sprinklered, and to improve the
chance for occupants to escape or be evacuated.

1.2.3 The layout, calculation, and installation of sprinkler sys-
tems installed in accordance with this standard shall only be per-
formed by people knowledgeable and trained in such systems.

1.3 Retroactivity. The provisions of this standard reflect a con-
sensus 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.

1.3.1 Unless otherwise specified, the provisions of this stan-
dard shall not apply to facilities, equipment, structures, or in-
stallations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive.

1.3.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unaccept-
able degree of risk, the authority having jurisdiction shall be
permitted to apply retroactively any portions of this standard
deemed appropriate.

1.3.3 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdic-
tion, and only where it is clearly evident that a reasonable
degree of safety is provided.

1.4 Equivalency. Nothing in this standard is intended to pre-
vent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, dura-
bility, and safety over those prescribed by this standard.

1.4.1 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

1.4.2 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.5 Units.

1.5.1* Metric units of measurement in this standard shall be in
accordance with the modernized metric system known as the
International System of Units (SI).

1.5.2 The liter and bar units shall be permitted to be used in
this standard.

1.5.3 The conversion factors for liter, pascal, and bar shall be
in accordance with Table 1.5.3.

Table 1.5.3 Metric Conversions

Name of Unit Unit Symbol Conversion Factor

liter L 1 gal = 3.785 L
pascal Pa 1 psi = 6894.757 Pa
bar bar 1 psi = 0.0689 bar
bar bar 1 bar = 105 Pa
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1.5.4* Where a value for measurement as specified in this stan-
dard is followed by an equivalent value in other units, the first
stated value shall be regarded as the requirement.

1.5.5 The equivalent value for a measurement in SI shall be
converted by multiplying the value by the conversion factor
and then rounding the result to the appropriate number of
significant digits.

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 condi-
tions, requirements, and limitations of their listings.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

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

NFPA 13, Standard for the Installation of Sprinkler Systems, 2016
edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 2016 edition.

NFPA 22, Standard for Water Tanks for Private Fire Protection,
2013 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2014 edition.

NFPA 101®, Life Safety Code®, 2015 edition.
NFPA 220, Standard on Types of Building Construction, 2015

edition.
NFPA 750, Standard on Water Mist Fire Protection Systems, 2014

edition.
NFPA 5000®, Building Construction and Safety Code®, 2015

edition.

2.3 Other Publications.

2.3.1 ANSI Publications. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 10036.

ANSI B36.10M, Welded and Seamless Wrought Steel Pipe, 2004.

2.3.2 ASME Publications. American Society of Mechanical
Engineers, Two Park Avenue, New York, NY 10016-5990.

ASME A17.1, Safety Code for Elevators and Escalators, 2004.

ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings,
Classes 25, 125, and 250, 2010.

ASME B16.3, Malleable Iron Threaded Fittings, Classes 150 and
300, 2006.

ASME B16.4, Gray Iron Threaded Fittings, Classes 125 and
250, 2006.

ASME B16.5, Pipe Flanges and Flanged Fittings, NPS 1/2
through NPS 24 Metric/Inch Standard, 2009.

ASME B16.9, Factory-Made Wrought Buttwelding Fittings, 2007.

ASME B16.11, Forged Fittings, Socket-Welding and Threaded, 2009.

ANSI/ASME B16.15, Cast Bronze Threaded Fittings, 2009.

ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fit-
tings, 2001.

ASME B16.22, Wrought Copper and Copper Alloy Solder Joint
Pressure Fittings, 2001.

ASME B16.25, Buttwelding Ends, 2007.

2.3.3 ASTM Publications. ASTM International, 100 Barr
Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-
2959.

ASTM A53/A53M, Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and Seamless, 2012.

ASTM A135/A135M, Standard Specification for Electric-
Resistance-Welded Steel Pipe, 2009 (2014).

ASTM A234/A234M, Standard Specification for Piping Fittings
of Wrought Carbon Steel and Alloy Steel for Moderate and High Tem-
peratures, 2013e1.

ASTM A795/A795M, Standard Specification for Black and Hot-
Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for
Fire Protection Use, 2013.

ASTM B32, Standard Specification for Solder Metal, 2008.

ASTM B43, Standard Specification for Seamless Red Brass
Pipe, 2009.

ASTM B88, Standard Specification for Seamless Copper Water
Tube, 2009.

ASTM B251, Standard Specification for General Requirements
for Wrought Seamless Copper and Copper-Alloy Tube, 2010.

ASTM B813, Standard Specification for Liquid and Paste Fluxes
for Soldering Applications of Copper and Copper-Alloy Tube, 2010.

ASTM F437, Standard Specification for Threaded Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80, 2009.

ASTM F438, Standard Specification for Socket-Type Chlorinated
Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40, 2009.

ASTM F439, Standard Specification for Socket-Type Chlorinated
Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80, 2009.

ASTM F442, Standard Specification for Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe (SDR-PR), 2009.

2.3.4 AWS Publications. American Welding Society, 550 NW
LeJeune Road, Miami, FL 33126.

AWS A5.8, Specification for Filler Metals for Brazing and Braze
Welding, 2004.

AWS B2.1, Specification for Welding Procedure and Performance
Qualification, 2009.

2.3.5 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.
NFPA 13, Standard for the Installation of Sprinkler Systems, 2016

edition.
NFPA 5000®, Building Construction and Safety Code®, 2015

edition.

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
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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 juris-
diction.

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

3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates com-
pliance with appropriate standards or performance in a
specified manner.

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

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Standard. An NFPAStandard, the main text of which con-
tains only mandatory provisions using the word “shall” to indicate
requirements and that is in a form generally suitable for manda-
tory reference by another standard or code or for adoption into
law. Nonmandatory provisions are not to be considered a part of
the requirements of a standard and shall be located in an appen-
dix, annex, footnote, informational note, or other means as per-
mitted in the NFPA Manuals of Style. When used in a generic
sense, such as in the phrase “standards development process” or
“standards development activities,” the term “standards” includes
all NFPA Standards, including Codes, Standards, Recommended
Practices, and Guides.

3.3 General Definitions.

3.3.1* Bathroom. Within a dwelling unit, any room or com-
partment 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.

3.3.2 Compartment. A space completely enclosed by walls
and a ceiling. Each wall in the compartment is permitted to
have openings to an adjoining space if the openings have a
minimum lintel depth of 8 in. (203 mm) from the ceiling and
the total width of the openings in a single wall does 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.

3.3.3 Design Discharge. The rate of water discharged by an
automatic sprinkler, expressed in gpm (mm/min).

3.3.4 Dwelling Unit. One or more rooms, arranged for the
use of one or more individuals living together, as in a single

housekeeping unit, that normally have cooking, living, sani-
tary, and sleeping facilities.

3.3.5 Fuel-Fired Heating Unit. An appliance that produces
heat by burning fuel.

3.3.6 Grade Plane. A reference plane upon which vertical
measurements of a building are based representing the aver-
age of the finished ground level adjoining the building at all
exterior walls. [See also 3.3.222, Finished Ground Level Grade, of
NFPA 5000.] [5000, 2015]

3.3.7 Hazard Classifications.

3.3.7.1* Light Hazard Occupancy. Occupancies or portions
of other occupancies where the quantity and/or combusti-
bility of contents is low and fires with relatively low rates of
heat release are expected.

3.3.7.2* Ordinary Hazard (Group 1). Occupancies or por-
tions of other occupancies where combustibility is low,
quantity of combustibles is moderate, stockpiles of combus-
tibles do not exceed 8 ft (2.4 m), and fires with moderate
rates of heat release are expected.

3.3.7.3* Ordinary Hazard (Group 2). Occupancies or por-
tions of other occupancies where the quantity and combus-
tibility of contents are moderate to high, stockpiles of con-
tents with moderate rates of heat release do not exceed
12 ft (3.7 m), and stockpiles of contents with high rates of
heat release do not exceed 8 ft (2.4 m).

3.3.8* Raw Water Source. A water supply taken from the envi-
ronment that has not been treated and could contain foreign
material that could accumulate freely and enter the sprinkler
system.

3.3.9 Residential Occupancies. Occupancies that include the
following, as defined in NFPA 101: (1) apartment buildings,
(2) lodging and rooming houses, (3) board and care facilities,
and (4) hotels, motels, and dormitories.

3.3.10* Shadow Area. The dry floor area within the protection
area of a sprinkler created by the portion of sprinkler dis-
charge that is blocked by a wall or partition.

3.3.11 Sprinkler.

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

3.3.11.2 Quick-Response (QR) Sprinkler. A type of spray
sprinkler having a thermal element with an RTI of
50 (meters-second)1/2 or less and is listed as a quick-
response sprinkler for its intended use.

3.3.11.3 Residential Sprinkler. A type of fast-response sprin-
kler having a thermal element with an RTI of 50 (meters-
second)1/2 or less, that has been specifically investigated
for its ability to enhance survivability in the room of fire
origin, and that is listed for use in the protection of dwell-
ing units.

3.3.12 Sprinkler System. A system that consists of an inte-
grated network of piping designed in accordance with fire
protection engineering standards that includes a water supply
source, a water control valve, a waterflow alarm, and a drain.
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
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which sprinklers are attached in a systematic pattern. The sys-
tem is commonly activated by heat from a fire and discharges
water over the fire area. [13, 2016]

3.3.12.1 Dry Pipe Sprinkler System. A sprinkler system em-
ploying automatic sprinklers that are attached to a piping
system that contains air or nitrogen under pressure, the
release of which (as from the opening of a sprinkler) per-
mits 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 sprinkler.

3.3.12.2 Preaction Sprinkler System. A sprinkler system em-
ploying automatic sprinklers that are attached to a piping
system containing air that might or might not be under
pressure, with a supplemental detection system installed in
the same areas as the sprinklers.

3.3.12.3 Wet Pipe Sprinkler System. A sprinkler system em-
ploying 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.

3.3.13 System Working Pressure. The maximum anticipated
static (nonflowing) or flowing pressure applied to sprinkler
system components exclusive of surge pressures.

3.3.14 Valve.

3.3.14.1 Check Valve. A valve that allows flow in one direc-
tion only.

3.3.14.2 Control Valve. An indicating valve employed to
control (shut) a supply of water to a sprinkler system.

3.3.15 Waterflow Alarm. A sounding device activated by a wa-
terflow detector or alarm check valve.

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

Chapter 4 General Requirements

4.1 Sprinklered Throughout. A building provided with a fire
sprinkler system designed and installed in accordance with
the requirements of this standard, including its allowable
omissions, shall be considered fully sprinklered throughout.

4.2 Basic Requirements. The requirements for spacing, loca-
tion, and position of sprinklers shall be based on the following
principles:

(1) Sprinklers shall be installed throughout the premises.
(2) Sprinklers shall be located so as not to exceed maximum

protection area per sprinkler.
(3) Sprinklers shall be positioned and located so as to provide

satisfactory performance with respect to activation time
and distribution.

(4) Sprinklers shall be permitted to be omitted from areas
specifically allowed by this standard (see Section 6.6).

(5) When sprinklers are specifically tested and test results
demonstrate that deviations from clearance requirements
to structural members do not impair the ability of the
sprinkler to control or suppress a fire, their positioning
and locating in accordance with the test results shall be
permitted.

(6) Clearance between sprinklers and ceilings exceeding the
maximums specified in this standard shall be permitted,

provided that tests or calculations demonstrate compa-
rable sensitivity and performance of the sprinklers to
those installed in conformance with these sections.

4.3 Tube. Wherever the word pipe is used in this standard, it
shall also mean tube.

4.4 Listed or Labeled. Listed or labeled devices and materials
shall be installed and used in accordance with the listing limi-
tations and the manufacturers’ instructions unless permitted
by other sections of this document.

4.5 System Arrangement. In townhouse-style buildings pro-
tected in accordance with this standard, each dwelling unit
shall have its own dedicated sprinkler system or the control
valve for the sprinkler system in the building shall be located
outside the dwelling units or in a common area.

Chapter 5 System Components

5.1 General.

5.1.1 Sprinklers.

5.1.1.1* Sprinkler Removal. Only new listed sprinklers shall
be installed in sprinkler systems.

5.1.1.1.1* Where a sprinkler is removed from a fitting or
welded outlet, it shall not be reinstalled except as permitted by
5.1.1.1.1.1.

5.1.1.1.1.1 Dry sprinklers shall be permitted to be reinstalled
when removed in accordance with the manufacturer’s instal-
lation and maintenance instructions.

5.1.1.2* Sprinkler Replacement. Where replacing residential
sprinklers manufactured prior to 2003 and that are no longer
available from the manufacturer and are installed using a de-
sign density less than 0.05 gpm/ft2 (204 mm/min), a residen-
tial sprinkler with an equivalent K-factor (± 5%) shall be per-
mitted to be used provided the currently listed coverage area
for the replacement sprinkler is not exceeded.

5.1.1.3* Sprinkler Identification. All sprinklers shall be per-
manently marked with a one- or two-character manufacturer
symbol, followed by three or four numbers, so as to identify a
unique sprinkler identification for every change in orifice size
or shape, deflector characteristic, pressure rating, and ther-
mal sensitivity.

5.1.1.4 Sprinkler Discharge Characteristics.

5.1.1.4.1 General. Unless the requirements of 5.1.1.4.2 or
5.1.1.4.3 are met, the K-factor, relative discharge, and marking
identification for sprinklers having different orifice sizes shall
be in accordance with Table 5.1.1.4.1.

5.1.1.4.2 Pipe Threads. Listed sprinklers having pipe threads
different from those shown in Table 5.1.1.4.1 shall be permitted.

5.1.1.4.3 Residential Sprinklers. Residential sprinklers with
K-factors other than those specified in Table 5.1.1.4.1 shall be
permitted.

5.1.1.5 Occupancy Limitations. Unless the requirements of
5.1.1.5.1 or 5.1.1.5.2 are met, sprinklers shall not be listed for
protection of a portion of an occupancy classification.

5.1.1.5.1 Residential Sprinklers. Residential sprinklers shall
be permitted to be listed for portions of residential occu-
pancies.
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5.1.1.5.2 Special Sprinklers. Special sprinklers shall be per-
mitted to be listed for protection of a specific construction
feature in a portion of an occupancy classification where such
sprinklers meet 5.1.1.5.3 and have been evaluated and listed
for performance under the following conditions:

(1) Fire tests related to the intended hazard
(2) Distribution of the spray pattern with respect to wetting of

floors and walls
(3) Distribution of the spray pattern with respect to ob-

structions
(4) Evaluation of the thermal sensitivity of the sprinkler
(5) Performance under horizontal or sloped ceilings
(6) Area of design

5.1.1.5.3 Special sprinklers shall maintain the following char-
acteristics:

(1) Orifice size shall be in accordance with 5.1.1.4.
(2) Temperature ratings shall be in accordance with

Table 5.1.1.6.1.
(3) The protection area of coverage shall not exceed 400 ft2

(37 m2) for light hazard and ordinary hazard occupancies.

5.1.1.6* Temperature Characteristics.

5.1.1.6.1 Automatic sprinklers shall have their frame arms,
deflector, coating material, or liquid bulb colored in accor-
dance with the requirements of Table 5.1.1.6.1 or the require-
ments of 5.1.1.6.2, 5.1.1.6.3, 5.1.1.6.4, or 5.1.1.6.5.

5.1.1.6.2 A dot on the top of the deflector, the color of the
coating material, or colored frame arms shall be permitted for
color identification of corrosion-resistant sprinklers.

5.1.1.6.3 Color identification shall not be required for orna-
mental sprinklers such as factory-plated or factory-painted
sprinklers or for recessed, flush, or concealed sprinklers.

5.1.1.6.4 The frame arms of bulb-type sprinklers shall not be
required to be color coded.

5.1.1.6.5 The liquid in bulb-type sprinklers shall be color
coded in accordance with Table 5.1.1.6.1.

5.1.1.7 Escutcheons and Cover Plates.

5.1.1.7.1 Nonmetallic escutcheons shall be listed.

5.1.1.7.2* Escutcheons used with recessed, flush-type, or
concealed sprinklers shall be part of a listed sprinkler as-
sembly.

5.1.1.7.3 Cover plates used with concealed sprinklers shall be
part of the listed sprinkler assembly.

5.1.1.8 Painting and Finish. Sprinkler painting and finish ma-
terial shall only be permitted in accordance with NFPA 13.

5.1.1.9 Protective Caps and Straps.

5.1.1.9.1* Protective caps and straps shall be removed using
means that are in accordance with the manufacturer’s instruc-
tions.

5.1.1.9.2* Protective caps and straps shall be removed from all
sprinklers prior to the time when the sprinkler system is
placed in service.

5.1.1.9.3 Protective caps and straps on all upright sprinklers
or on any sprinklers installed more than 10 ft (3 m) above the
floor shall be permitted to be removed from sprinklers imme-
diately following their installation.

5.1.2 Listing. Only listed or approved devices and materials as
specified in this standard shall be used in sprinkler systems.

5.1.2.1 Water meters and pressure-reducing valves that are
installed in a combined domestic water and fire protection
supply to the building shall not be required to be listed for fire
protection.

5.1.2.2 Materials and components shall be installed in ac-
cordance with material compatibility information that is
available as a part of a listing or manufacturer’s published
information.

5.1.3 Rated Pressure. System components shall be rated for
the maximum system working pressure to which they are ex-
posed but shall not be rated at less than 175 psi (12.1 bar) for

Table 5.1.1.4.1 Sprinkler Discharge Characteristics Identification

Nominal
K-factor

[gpm/(psi)1/2]
K-factor Range
[gpm/(psi)1/2]

K-factor Range
[dm3/min/(kPa)1/2]

Percent of
Nominal K-5.6

Discharge
Thread Type

(in. NPT)

1.4 1.3–1.5 1.9–2.2 25 1⁄2
1.9 1.8–2.0 2.6–2.9 33.3 1⁄2
2.8 2.6–2.9 3.8–4.2 50 1⁄2
4.2 4.0–4.4 5.9–6.4 75 1⁄2
5.6 5.3–5.8 7.6–8.4 100 1⁄2
8.0 7.4–8.2 10.7–11.8 140 3⁄4

or
1⁄2

11.2 11.0–11.5 15.9–16.6 200 1⁄2
or
3⁄4

14.0 13.5–14.5 19.5–20.9 250 3⁄4
16.8 16.0–17.6 23.1–25.4 300 3⁄4
19.6 18.6–20.6 27.2–30.1 350 1
22.4 21.3–23.5 31.1–34.3 400 1
25.2 23.9–26.5 34.9–38.7 450 1
28.0 26.6–29.4 38.9–43.0 500 1
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components installed above ground and 150 psi (10.4 bar) for
components installed underground between the water supply
and the system riser.

5.1.4 Reconditioned Equipment.

5.1.4.1 The use of reconditioned valves and devices as re-
placement equipment in existing systems shall be permitted.

5.1.4.2 Reconditioned sprinklers shall not be permitted to be
utilized on any new or existing system.

5.2 Aboveground Piping and Equipment.

5.2.1 Pipe or tube used in sprinkler systems shall be of the
materials specified in Table 5.2.1 or in accordance with 5.2.2.

5.2.1.1 The chemical properties, physical properties, and di-
mensions of pipe materials shall be at least equivalent to the
standards cited in Table 5.2.1.

5.2.1.2 Pipe shall be designed to withstand a working pres-
sure of not less than 175 psi (12.1 bar).

5.2.1.3 When nonmetallic pipe is used, the pipe shall be de-
signed to withstand a working pressure of not less than 175 psi
(12.1 bar) at 120°F (49°C).

5.2.1.4 Nonmetallic pipe and fittings included in Table 5.2.1
and Table 5.2.9 shall be listed.

5.2.2 Types of pipe other than those specified in
Table 5.2.1 shall be permitted to be used where listed for
sprinkler system use.

5.2.2.1 Pipe differing from those specified in Table 5.2.1 shall
be installed in accordance with their listings and the manufac-
turer’s installation instructions.

5.2.2.2 Pipe or tube listed for light hazard occupancies shall
be permitted to be installed in ordinary hazard rooms of oth-
erwise light hazard occupancies where the room does not ex-
ceed 400 ft2 (37 m2).

5.2.3* Chlorinated polyvinyl chloride (CPVC) pipe shall com-
ply with the portions of the American Society for Testing and
Materials (ASTM) standards specified in Table 5.2.1 that apply
to fire protection service

5.2.3.1 Nonmetallic pipe in accordance with Table 5.2.1 shall
be investigated for suitability in automatic sprinkler installa-
tions and listed for this service.

5.2.3.1.1 Listed nonmetallic pipe shall be installed in ac-
cordance with its listing limitations, including installation
instructions.

5.2.3.1.2 Manufacturer’s installation instructions shall in-
clude its listing limitations.

Table 5.1.1.6.1 Sprinkler Temperature Ratings, Classifications, and Color Codings

Maximum
Ceiling

Temperature Temperature Rating
Temperature
Classification Color Code

Glass Bulb
Colors°F °C °F °C

100 38 135–170 57–77 Ordinary Uncolored or
black

Orange or red

150 66 175–225 79–107 Intermediate White Yellow or green
225 107 250–300 121–149 High Blue Blue
300 149 325–375 163–191 Extra high Red Purple
375 191 400–475 204–246 Very extra high Green Black
475 246 500–575 260–302 Ultra high Orange Black
625 329 650 343 Ultra high Orange Black

Table 5.2.1 Pipe or Tube Materials and Dimensions

Materials and Dimensions Standard

Standard Specification for Black and
Hot-Dipped Zinc-Coated (Galvanized)
Welded and Seamless Steel Pipe for
Fire Protection Use

ASTM A795

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

ASTM A53

Welded and Seamless Wrought Steel Pipe ANSI B36.10M
Standard Specification for

Electric-Resistance-Welded Steel Pipe
ASTM A135

Standard Specification for Seamless
Copper Water Tube [Copper Tube
(Drawn, Seamless)]

ASTM B88

Standard Specification for General
Requirements for Wrought Seamless
Copper and Copper-Alloy Tube

ASTM B251

Standard Specification for Liquid and
Paste Fluxes for Soldering Applications
of Copper and Copper-Alloy Tube

ASTM B813

Specification for Filler Metals for Brazing
and Braze Welding (Classification
BCuP-3 or BCuP-4)

AWS A5.8

Standard Specification for Solder Metal
Section 1: Solder Alloys Containing Less
than 0.2 percent lead (Pb) as identified
in ASTM B32, Table 5, Section 1, and
having a solidus temperature that
exceeds 400°F (204°C)

ASTM B32

Cast Bronze Threaded Fittings ASME B16.15
Standard Specification for Seamless Red

Brass Pipe
ASTM B43

Nonmetallic Piping
Standard Specification for Chlorinated
Poly (Vinyl Chloride) (CPVC) Plastic
Pipe (SDR-PR)

ASTM F442
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5.2.3.2 When nonmetallic pipe is used in systems utilizing
steel pipe internally coated with corrosion inhibitors, the steel
pipe coating shall be listed for compatibility with the nonme-
tallic pipe materials.

5.2.3.3 When nonmetallic pipe is used in systems utilizing
steel pipe that is not internally coated with corrosion inhibi-
tors, no additional evaluations shall be required.

5.2.3.4* When nonmetallic pipe is used in systems utilizing
steel pipe, cutting oils and lubricants used for fabrication of
the steel piping shall be compatible with the nonmetallic pipe
materials in accordance with 5.1.2.2.

5.2.3.5 Fire-stopping materials intended for use on nonme-
tallic piping penetrations shall be compatible with the nonme-
tallic pipe materials in accordance with 5.1.2.2.

5.2.3.6 Nonmetallic pipe listed for light hazard occupancies
shall be permitted to be installed in ordinary hazard rooms of
otherwise light hazard occupancies where the room does not
exceed 400 ft2 (37 m2).

5.2.3.7 Nonmetallic pipe shall not be listed for portions of an
occupancy classification.

5.2.4 Brass pipe specified in Table 5.2.1 shall be permitted in
the standard weight in sizes up to 6 in. (150 mm) for pressures
up to 175 psi (12.1 bar) and in the extra strong weight in sizes
up to 8 in (200 mm). for pressures up to 300 psi (20.7 bar).

5.2.5 Pipe with a wall thickness less than that of Schedule 30
pipe shall not be joined by fittings utilizing cut grooves where
the pipe is 8 in. (203 mm) nominal or larger in size.

5.2.6 Pipe having a wall thickness less than that of Sched-
ule 40 pipe shall not be joined by fittings utilizing cut grooves
where the pipe is less than 8 in. (203 mm) nominal in size.

5.2.7 Pipe joined with mechanical fittings using cut or rolled
grooves shall be joined by a listed combination of fittings, gas-
kets, and grooves.

5.2.8 Grooves cut or rolled on pipe shall be dimensionally
compatible with the fittings.

5.2.9 Fittings used in sprinkler systems shall meet or exceed
the standards in Table 5.2.9 or be in accordance with 5.2.12.

5.2.9.1 The chemical properties, physical properties, and di-
mensions of fitting materials shall be at least equivalent to the
standards cited in Table 5.2.9.

5.2.9.2 Fittings used in sprinkler systems shall be designed to
withstand a working pressure of not less than 175 psi
(12.1 bar).

5.2.9.3 When nonmetallic fittings are used, the fittings shall
be designed to withstand a working pressure of not less than
175 psi (12.1 bar) at 120°F (49°C).

5.2.10 Joints for the connection of copper pipe shall be
brazed on dry pipe and preaction systems.

5.2.11 Joints for the connection of copper pipe for wet sys-
tems shall use solder joints with 95-5 solder metal or be brazed.

5.2.12 Types of fittings other than those specified in Table 5.2.9
shall be permitted to be used where listed for sprinkler system
use.

5.2.12.1 Fittings differing from those specified in Table 5.2.9
shall be installed in accordance with their listings and the
manufacturer’s installation instructions.

5.2.12.2* Nonmetallic fittings shall comply with the portions
of the ASTM standards specified in Table 5.2.9 that apply to
fire protection service.

5.2.12.2.1 Nonmetallic fittings in accordance with Table 5.2.9
shall be investigated for suitability in automatic sprinkler installa-
tions and listed for this service. Listed nonmetallic fittings shall
be installed in accordance with their listing limitations, including
installation instructions.

5.2.12.2.1.1 When nonmetallic fittings are used in systems
utilizing internally coated steel piping, the steel pipe coating
shall be listed for compatibility with the nonmetallic fittings.

5.2.12.2.1.2 When nonmetallic fittings are used in systems
utilizing steel pipe that is not internally coated with corrosion
inhibitors, no additional evaluations shall be required.

5.2.12.2.1.3* When nonmetallic fittings are used in systems
utilizing steel pipe, cutting oils and lubricants used for fabrica-
tion of the steel piping shall be compatible with the nonmetal-
lic fittings in accordance with 5.1.2.2.

Table 5.2.9 Fittings Materials and Dimensions

Materials and Dimensions Standard

Cast Iron
Gray Iron Threaded Fittings

(Class 125 and 250)
ASME B16.4

Gray Iron Pipe Flanges and Flanged
Fittings

ASME B16.1

Malleable Iron
Malleable Iron Threaded Fittings ASME B16.3
Steel
Factory-Made Wrought Buttwelding

Fittings
ASME B16.9

Buttwelding Ends ASME B16.25
Standard Specification for Piping

Fittings of Wrought Carbon Steel
and Alloy Steel for Moderate and
High Temperatures

ASTM A234

Pipe Flanges and Flanged Fittings
(Nickel Alloy and Other Special
Alloys)

ASME B16.5

Forged Fittings, Socket-Welding
and Threaded

ASME B16.11

Copper
Wrought Copper and Copper Alloy

Solder Joint Pressure Fittings
ASME B16.22

Cast Copper Alloy Solder Joint
Pressure Fittings

ASME B16.18

CPVC
Standard Specification for Threaded

Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe Fittings,
Schedule 80

ASTM F437

Standard Specification for
Socket-Type Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 40

ASTM F438

Standard Specification for
Socket-Type Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 80

ASTM F439
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