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Installation of Sprinkler Systems in Low-Rise Residential
Occupancies

2013 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 Technical Correlating Committee on Automatic Sprinkler Systems, and acted
on by NFPA at its June Association Technical Meeting held June 11–14, 2012, in Las Vegas, NV.
It was issued by the Standards Council on August 9, 2012, with an effective date of August 29,
2012, and supersedes all previous editions.

Tentative interim amendments (TIAs) to Chapter 5 were issued on August 9, 2012. 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/
CodesStandards/TIAErrataFI/TIARegs.pdf.

This edition of NFPA 13R was approved as an American National Standard on August 29,
2012.

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 edition 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.
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The 2007 edition included spacing and obstruction rules addressing sloped ceilings, ceiling 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 requirements addressing architectural features within dwelling units were added.
Additionally, 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 administration 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 have been
updated to provide specific direction on protection of porte cocheres, closets, and areas outside of 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.
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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 Dis-
claimers 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 de-
letion 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 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.

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.

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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1.6 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, 2013
edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 2013 edition.

NFPA 22, Standard for Water Tanks for Private Fire Protection,
2008 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2011 edition.

NFPA 101®, Life Safety Code®, 2012 edition.
NFPA 220, Standard on Types of Building Construction, 2012

edition.
NFPA 251, Standard Methods of Tests of Fire Resistance of Build-

ing Construction and Materials, 2006 edition.
NFPA 750, Standard on Water Mist Fire Protection Systems, 2010

edition.
NFPA 5000®, Building Construction and Safety Code®, 2012

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, Three 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 CopperAlloy Solder Joint Pressure Fittings, 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 Har-
bor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.

ASTM A 53, Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated, Welded and Seamless, 2010.

ASTM A 135, Standard Specification for Electric-Resistance-
Welded Steel Pipe, 2009.

ASTM A 234, Standard Specification for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for Moderate and High Tem-
peratures, 2010.

ASTM A 795, Standard Specification for Black and Hot-Dipped
Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Pro-
tection Use, 2008.

ASTM B 32, Standard Specification for Solder Metal, 2008.

ASTM B 43, Standard Specification for Seamless Red Brass Pipe,
2009.

ASTM B 88, Standard Specification for Seamless Copper Water
Tube, 2009.

ASTM B 251, Standard Specification for General Requirements
for Wrought Seamless Copper and Copper-Alloy Tube, 2010.

ASTM B 813, Standard Specification for Liquid and Paste Fluxes
for Soldering Applications of Copper and Copper-Alloy Tube, 2010.

ASTM F 437, Standard Specification for Threaded Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80, 2009.

ASTM F 438, Standard Specification for Socket-Type Chlorinated
Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40, 2009.

ASTM F 439, Standard Specification for Socket-Type Chlorinated
Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80, 2009.

ASTM F 442, 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, 2013

edition.
NFPA 5000®, Building Construction and Safety Code®, 2012

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
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.
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3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

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. 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 adop-
tion into law. Nonmandatory provisions are not to be consid-
ered a part of the requirements of a standard and shall be
located in an appendix, annex, footnote, informational note,
or other means as permitted in the Manual of Style for NFPA
Technical Committee Documents.

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 representing the average
of the finished ground level adjoining the building at all exterior
walls. When the finished ground level slopes down from the ex-

terior walls, the grade plane is established by the lowest points
within the area between the building and the lot line or, when
the lot line is more than 6 ft (1830 mm) from the building, be-
tween the building and a point 6 ft (1830 mm) from the building.
[See also 3.3.222 of NFPA 5000, Finished Ground Level (Grade).]
[5000, 2012]

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 ele-
ment 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 sprin-
kler 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. For fire protection purposes, an inte-
grated system of underground and overhead piping designed in
accordance with fire protection engineering standards. The in-
stallation includes one or more automatic water supplies. The
portion of the sprinkler system aboveground is a network of spe-
cially sized or hydraulically designed piping installed in a build-
ing, structure, or area, generally overhead, and to which sprin-
klers are attached in a systematic pattern. The valve controlling
each system riser is located in the system riser or its supply piping.
Each sprinkler system riser includes a device for actuating an
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alarm when the system is in operation. The system is usually acti-
vated by heat from a fire and discharges water over the fire area.

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 Thermal Barrier. A material that limits the average
temperature rise of an unexposed surface to not more than
250°F (121°C) for a specified fire exposure complying with
the standard time–temperature curve of NFPA 251.

3.3.15 Valve.

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

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

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

3.3.17 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 Compartments. See 3.3.2.

4.3 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.

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

4.5 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.

4.6 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
valves for the sprinkler system 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* Only new listed sprinklers shall be installed in sprin-
kler systems.

5.1.1.2* 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.

5.1.1.3 Sprinkler Discharge Characteristics.

5.1.1.3.1 General. Unless the requirements of 5.1.1.3.2 or
5.1.1.3.3 are met, the K-factor, relative discharge, and marking
identification for sprinklers having different orifice sizes shall
be in accordance with Table 5.1.1.3.1.

5.1.1.3.2 Pipe Threads. Listed sprinklers having pipe threads
different from those shown in Table 5.1.1.3.1 shall be permitted.

5.1.1.3.3 Residential Sprinklers. Residential sprinklers with
K-factors other than those specified in Table 5.1.1.3.1 shall be
permitted.

5.1.1.4 Occupancy Limitations. Unless the requirements of
5.1.1.4.1 or 5.1.1.4.2 are met, sprinklers shall not be listed for
protection of a portion of an occupancy classification.

5.1.1.4.1 Residential Sprinklers. Residential sprinklers shall be
permitted to be listed for portions of residential occupancies.

5.1.1.4.2 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 5.1.1.4.3 and have been evaluated and listed
for performance under the following conditions:

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

(3) Distribution of the spray pattern with respect to obstruc-
tions

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

5.1.1.4.3 Special sprinklers shall maintain the following char-
acteristics:

(1) Orifice size shall be in accordance with 5.1.1.3.
(2) Temperature ratings shall be in accordance with Table

5.1.1.5.1.
(3) The protection area of coverage shall not exceed 400 ft2

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

5.1.1.5* Temperature Characteristics.

5.1.1.5.1 Automatic sprinklers shall have their frame arms,
deflector, coating material, or liquid bulb colored in accor-
dance with the requirements of Table 5.1.1.5.1 or the require-
ments of 5.1.1.5.2, 5.1.1.5.3, 5.1.1.5.4, or 5.1.1.5.5.

5.1.1.5.2 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.

5.1.1.5.3 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.

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

5.1.1.5.5 The liquid in bulb-type sprinklers shall be color
coded in accordance with Table 5.1.1.5.1.

5.1.1.6 Escutcheons and Cover Plates.

5.1.1.6.1 Nonmetallic escutcheons shall be listed.

5.1.1.6.2* Escutcheons used with recessed, flush-type, or con-
cealed sprinklers shall be part of a listed sprinkler assembly.

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

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

5.1.1.8 Protective Caps and Straps.

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

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

5.1.1.8.3 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
combined with the domestic water supply to the building shall
not be required to be listed for fire protection.

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
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.

Table 5.1.1.3.1 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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Section 5.2 was revised by a tentative interim amend-
ment (TIA). See page 1.

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 accor-
dance with its listing limitations, including installation instruc-
tions.

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

5.2.3.2* When nonmetallic pipe is used in combination sys-
tems utilizing steel piping internally coated with corrosion in-
hibitors and nonmetallic piping, the steel pipe coating shall
be investigated for compatibility with the nonmetallic piping
by a testing laboratory.

Table 5.1.1.5.1 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 A 795

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

ASTM A 53

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

Electric-Resistance-Welded Steel Pipe
ASTM A 135

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

ASTM B 88

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

ASTM B 251

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

ASTM B 813

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 B 32, Table 5,
Section 1, and having a solidus
temperature that exceeds 400°F
(204°C)

ASTM B 32

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

Brass Pipe
ASTM B 43

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

ASTM F 442
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5.2.3.3 When nonmetallic pipe is used in combination sys-
tems utilizing steel pipe that is not internally coated with
chemical corrosion inhibitors, no additional evaluations are
required.

5.2.3.4 When nonmetallic pipe is used in combination sys-
tems utilizing steel pipe, cutting oils and lubricants used for
fabrication of the steel piping shall be compatible with the
nonmetallic pipe materials.

5.2.3.5 Fire-stopping materials intended for use on nonme-
tallic piping penetrations shall be investigated for compatibil-
ity with the nonmetallic pipe materials.

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. for gauge pressures up
to 175 psi (12.1 bar) and in the extra strong weight in sizes up
to 8 in. for gauge 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 Schedule
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 be of the materi-
als listed in Table 5.2.9 or 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 combination
systems utilizing internally coated steel piping and nonmetallic
fittings, the steel pipe shall be investigated for compatibility with
the nonmetallic fittings by a testing laboratory. Cutting oils and
lubricants used for fabrication of the steel piping shall be com-
patible with the nonmetallic fitting materials.

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 A 234

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 F 437

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

ASTM F 438

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

ASTM F 439
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5.2.12.2.1.2 When nonmetallic fittings are used in combina-
tion systems utilizing non–internally coated steel piping and
nonmetallic fittings, no additional evaluations shall be re-
quired. Cutting oils and lubricants used for fabrication of the
steel piping shall be compatible with the nonmetallic fitting
materials.

5.2.12.2.1.3 Fire-stopping materials intended for use on non-
metallic fitting penetrations shall be investigated for compat-
ibility with the nonmetallic fitting materials.

5.2.13 Welded pipe and fittings shall be permitted to be used
in accordance with the rules of NFPA 13.

5.2.14 Valves.

5.2.14.1 General.

5.2.14.1.1 Valve Pressure Requirements. When water pres-
sures exceed 175 psi (12.1 bar), valves shall be used in accor-
dance with their pressure ratings.

5.2.14.1.2 Valve Closure Time. Unless the requirements of
6.8.5 apply, listed indicating valves shall not close in less than
5 seconds when operated at maximum possible speed from
the fully open position.

5.2.14.1.3 Listed Indicating Valves. Unless the requirements
of 5.2.14.1.3.1, 5.2.14.1.3.2, or 5.2.14.1.3.3 are met, all valves
controlling connections to water supplies and to supply pipes
to sprinklers shall be listed indicating valves.

5.2.14.1.3.1 A listed underground gate valve equipped with a
listed indicator post shall be permitted.

5.2.14.1.3.2 A listed water control valve assembly with a reli-
able position indication connected to a remote supervisory
station shall be permitted.

5.2.14.1.3.3 A nonindicating valve, such as an underground
gate valve with approved roadway box, complete with T-wrench,
and where accepted by the authority having jurisdiction, shall be
permitted.

5.2.14.2 Wafer-Type Valves. Wafer-type valves with compo-
nents that extend beyond the valve body shall be installed in a
manner that does not interfere with the operation of any sys-
tem components.

5.2.14.3 Drain Valves and Test Valves. Drain valves and test
valves shall be approved.

5.2.14.4* Identification of Valves.

5.2.14.4.1 All control, drain, and test connection valves shall
be provided with permanently marked weatherproof metal or
rigid plastic identification signs.

5.2.14.4.2 The identification sign shall be secured with
corrosion-resistant wire, chain, or other approved means.

5.2.14.4.3 The control valve sign shall identify the portion of
the building served.

5.2.14.4.4* Systems that have more than one control valve that
must be closed to work on a system or space shall have a sign
referring to the existence and location of other valves.

5.2.14.5 Backflow Preventers.

5.2.14.5.1* Backflow preventers shall be listed for fire protec-
tion service.

5.2.14.5.2 Backflow devices 2 in. (50 mm) in size or smaller
shall be permitted in accordance with 6.8.5.

5.2.15 Gauges.

5.2.15.1 A pressure gauge with a connection not smaller than
1⁄4 in. (6.4 mm) shall be installed at the system main drain, at
each main drain associated with a floor control valve, and on
the inlet and outlet side of each pressure-reducing valve.

5.2.15.2 Each gauge connection shall be equipped with a
shutoff valve and provisions for draining.

5.2.15.3 The required pressure gauges shall be listed and
shall have a maximum limit not less than twice the normal
system working pressure at the point where installed.

5.2.15.4 Gauges shall be installed to permit removal and shall
be located where they will not be subject to freezing.

5.3* Underground Pipe. Any type of pipe or tube acceptable
under the plumbing code for underground supply pipe shall
be acceptable as underground supply for the system when in-
stalled between the point of connection and the system riser.

5.4 System Types.

5.4.1 A wet pipe system shall be used where piping is installed
in areas that can be maintained reliably above 40°F (4°C).

Item (1) of subsection 5.4.2 was revised by a tentative
interim amendment (TIA). See page 1.

5.4.2* Piping in areas that cannot be maintained reliably
above 40°F (4°C) shall be protected by use of one of the fol-
lowing methods:

(1)*Antifreeze system using a listed antifreeze solution in ac-
cordance withNFPA 13

(2) Dry pipe system
(3) Preaction system
(4) Listed dry pendent, dry upright, or dry sidewall sprinklers

extended from pipe in heated areas
(5) Heat tracing in accordance with 6.7.2.2

5.4.3 Where antifreeze systems, dry pipe systems, and preac-
tion systems are installed, they shall be installed in accordance
with NFPA 13.

Chapter 6 Installation

6.1 System Protection Area Limitations.

6.1.1 The maximum floor area on any one floor to be protected
by sprinklers supplied by any one sprinkler system riser or com-
bined system riser shall not exceed 52,000 ft2 (4831 m2).

6.1.2 The floor area occupied by mezzanines shall not be
included in the area limits of 6.1.1.

6.2 Use of Sprinklers.

6.2.1 Inside Dwelling Units.

6.2.1.1 Listed residential sprinklers shall be used unless an-
other type is permitted by 6.2.1.3 or 6.2.1.4.

6.2.1.2 Residential sprinklers shall not be used on systems
other than wet pipe systems unless specifically listed for use on
that particular type of system.
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6.2.1.3 Listed quick-response sprinklers shall be permitted to
be installed in dwelling units meeting the definition of a com-
partment, as defined in Section 3.3, where no more than four
sprinklers are located in the dwelling unit.

6.2.1.3.1 Where quick-response sprinklers, including extended
coverage quick-response sprinklers, are used, the density/area
requirement shall be a minimum of 0.1 gpm/ft2 (4.1 mm/min)
over the entire dwelling unit.

6.2.1.3.2 Where extended coverage quick-response sprinklers
are used, the flow shall be sufficient to meet the listing of the
sprinklers at the spacing for which they are being used.

6.2.1.4 Quick-response sprinklers discharging a minimum of
0.1 gpm/ft2 (4.1 mm/min) shall be permitted to be used in
mechanical closets.

6.2.2 Outside Dwelling Units.

6.2.2.1 All sprinklers used outside of the dwelling units shall
be in accordance with 6.2.2.

6.2.2.2 Sprinklers outside the dwelling units shall be quick-
response, except as allowed by 6.2.2.3 and 6.2.2.4.

6.2.2.3 Residential sprinklers shall be permitted to be used in
garages that are accessible only from and directly connected
to a single dwelling unit.

6.2.2.4 Residential sprinklers shall be permitted to be used in
ordinary hazard areas that meet the following conditions:

(1) The area is compartmented into 500 ft2 (46 m2) or less by
30-minute fire-rated construction.

(2) The sprinklers are spaced at 130 ft2 (12 m2) per sprinkler.
(3) Openings have a lintel at least 8 in. (203 mm) in depth.
(4) The total area of openings, excluding any overhead ga-

rage doors that open to the exterior, does not exceed
50 ft2 (4.6 m2) for each compartment.

(5) Discharge densities are in accordance with NFPA 13 for
ordinary hazard.

6.2.3 Temperature Ratings.

6.2.3.1* Sprinklers installed where maximum ambient ceiling
temperatures do not exceed 100°F (38°C) shall be ordinary
temperature–rated sprinklers or intermediate temperature–
rated unless modified by 6.2.3.3.

6.2.3.2* Sprinklers installed where maximum ambient ceiling
temperatures are between 101°F and 150°F (39°C and 66°C)
shall be intermediate temperature–rated sprinklers unless
modified by 6.2.3.3.

6.2.3.3* The practices of 6.2.3.3.1 through 6.2.3.3.3 shall be
observed when installing residential sprinklers unless higher
expected ambient temperatures require a higher temperature
rating.

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

6.2.3.3.2 Sprinklers in an unventilated concealed space un-
der uninsulated roof or in an unventilated attic shall be of
intermediate temperature classification.

6.2.3.3.3 Sprinklers installed near specific heat sources that
are identified in Table 6.2.3.3.3 shall be of the temperature
rating indicated in Table 6.2.3.3.3 unless sprinklers are listed
for positioning closer to the heat source.

6.2.3.4 All sprinklers within a compartment shall have the
same temperature classification except where required by
6.2.3.3 for a specific location.

6.2.3.5 Sprinkler Positioning.

6.2.3.5.1 Sprinklers shall be positioned in accordance with
this standard and the manufacturer’s installation guidelines.

6.2.3.5.2 Ceiling Pockets.

6.2.3.5.2.1 Sprinklers shall be required in all ceiling pockets.

6.2.3.5.2.2 The requirement of 6.2.3.5.2.1 shall not apply
where all of the following requirements are met:

(1) The total volume of the unprotected ceiling pocket does
not exceed 100 ft3 (2.83 m3).

(2) The depth of the unprotected ceiling pocket does not
exceed 12 in. (305 mm).

(3) The entire floor of the unprotected ceiling pocket is pro-
tected by the sprinklers at the lower ceiling elevation.

(4) The interior finish of the unprotected ceiling pocket is
noncombustible or limited-combustible construction.

6.2.4 Exposed Barrel Lengths.

6.2.4.1* Where dry sprinklers are connected to wet pipe sprin-
kler systems protecting areas subject to freezing temperatures,
the minimum exposed length of the barrel of the dry sprinkler
shall be in accordance with Table 6.2.4.1(a) or Table 6.2.4.1(b).

Table 6.2.3.3.3 Minimum Distances for Ordinary and
Intermediate Temperature Residential Sprinklers

Heat Source

From Edge
of Source to

Ordinary
Temperature

Sprinkler

From Edge of
Source to

Intermediate
Temperature

Sprinkler

in. mm in. mm

Side of open or
recessed fireplace

36 914 12 305

Front of recessed
fireplace

60 1524 36 914

Coal- or wood-
burning stove

42 1067 12 305

Kitchen range 18 457 9 229
Wall oven 18 457 9 229
Hot air flues 18 457 9 229
Uninsulated heat ducts 18 457 9 229
Uninsulated hot water

pipes
12 305 6 152

Side of ceiling- or
wall-mounted hot air
diffusers

24 607 12 305

Front of wall-mounted
hot air diffusers

36 914 18 457

Hot water heater or
furnace

6 152 3 76

Light fixture:
0 W–250 W 6 152 3 76
250 W–499 W 12 305 6 152
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6.2.4.2 The minimum barrel length shall be measured from
the face of the fitting to which the dry sprinkler is installed to
the inside surface of the insulation, wall, or ceiling leading to
the cold space, whichever is closer to the fitting.

6.3 Quick-Response Sprinklers. Where quick-response sprin-
klers are installed in accordance with 6.2.1.3, 6.2.1.4, or
6.2.2.2, the maximum allowable spacing, minimum allowable
spacing, obstruction criteria, and distance from the ceiling
shall be in accordance with NFPA 13.

6.4 Residential Sprinklers.

6.4.1 Residential Sprinklers That Have Been Listed with Spe-
cific Coverage Criteria. Sprinklers shall be installed in accor-
dance with the coverage criteria specified by the listing.

6.4.2 Sloped Ceilings.

6.4.2.1 Where the ceiling is sloped, the maximum S dimen-
sion shall be measured along the slope of the ceiling to the
next sprinkler as shown in Figure 6.4.2.1.

6.4.2.2 The sprinklers shall maintain the minimum listed
spacing, but not less than 8 ft (2.44 m), measured in the plan
view from one sprinkler to another as shown in Figure 6.4.2.1.

6.4.3 Sprinklers shall be installed in accordance with their
listing where the type of ceiling configuration is referenced in
the listing.

6.4.4* Where construction features or other special condi-
tions exist that are outside the scope of sprinkler listings, listed
sprinklers shall be permitted to be installed beyond their list-
ing limitations.

6.4.5 Operating Pressure. The minimum operating pressure
of any sprinkler shall be the higher of the minimum operating
pressure specified by the listing or 7 psi (0.5 bar).

6.4.6 Position of Residential Sprinklers.

6.4.6.1 Pendent and Upright Sprinklers.

6.4.6.1.1 Pendent and upright sprinklers that have not been
listed with specific positioning criteria shall be positioned so
that the deflectors are within 1 in. to 4 in. (25.4 mm to
102 mm) of the ceiling.

6.4.6.1.2 Pendent and upright sprinklers that have been
listed with specific positioning criteria shall be positioned in
accordance with the listing.

6.4.6.1.3 Pendent and upright sprinklers shall be located a
minimum of 4 in. (102 mm) from a wall.

6.4.6.2 Sidewall Sprinklers.

6.4.6.2.1 Sidewall sprinklers that have not been listed with
specific positioning criteria shall be positioned so that the de-
flectors are within 4 in. to 6 in. (102 mm to 152 mm) of the
ceiling.

6.4.6.2.2 Sidewall sprinklers that have been listed with spe-
cific positioning criteria shall be positioned in accordance
with the listing.

6.4.6.2.3 Residential horizontal sidewall sprinkler deflectors
shall be located no more than 6 in. (152 mm) from the wall on
which they are mounted.

Table 6.2.4.1(a) Minimum Exposed Barrel Lengths for Dry
Sprinklers (U.S. Customary Units)

Ambient
Temperature
Exposed to
Discharge

End of
Sprinkler

(ºF)

Minimum Exposed Barrel Length

When
Exposed to

40ºF
(in.)

When
Exposed to

50ºF
(in.)

When
Exposed to

60ºF
(in.)

40 0 0 0
30 0 0 0
20 4 0 0
10 8 1 0
0 12 3 0

−10 14 4 1
−20 14 6 3
−30 16 8 4
−40 18 8 4
−50 20 10 6
−60 20 10 6

Table 6.2.4.1(b) Minimum Exposed Barrel Lengths for Dry
Sprinklers (Metric Units)

Ambient
Temperature
Exposed to
Discharge

End of
Sprinkler

(ºC)

Minimum Exposed Barrel Length

When
Exposed to

4.4ºC
(mm)

When
Exposed to

10ºC
(mm)

When
Exposed to

15.6ºC
(mm)

4.4 0 0 0
−1 0 0 0

−6.7 102 0 0
−12.2 203 25 0
−17.8 305 76 0
−23.3 356 102 25
−28.9 356 152 76
−34.4 406 203 102
−40 457 203 102

−45.6 508 254 152
−51.1 508 254 152

S S

Minimum listed spacing 
but not less than 8 ft

(2.44 m)
Minimum listed spacing 

but not less than 8 ft
(2.44 m)

Elevation View Elevation View

FIGURE 6.4.2.1 Measuring S Dimension.
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6.4.6.3* Obstructions to Residential Sprinklers.

6.4.6.3.1* Except as otherwise permitted in 6.4.6.3, residential
sprinklers shall provide complete coverage of the floor area
within the compartments requiring sprinkler protection.

6.4.6.3.2* Within Closets. In all closets and compartments, in-
cluding those closets housing mechanical equipment, that are
not larger than 400 ft3 (11.33 m3) in size, a single sprinkler at
the highest ceiling space shall be sufficient without regard to
obstructions or minimum distance to the wall.

6.4.6.3.3 Other than Closets.

6.4.6.3.3.1* Shadow Areas. Shadow areas shall be permitted in
the protection area of a sprinkler as long as the cumulative dry
areas do not exceed 15 ft2 (1.4 m2) per sprinkler.

6.4.6.3.3.2 Shadow areas in corridors up to 2 ft (0.61 m) in
depth and up to 9 ft (2.7 m) in length behind sidewall sprin-
klers shall be permitted as shown in Figure 6.4.6.3.3.2.

6.4.6.3.3.3 Small areas created by architectural features such
as planter box windows, bay windows, and similar features
shall be evaluated as follows:

(1) Where no additional floor area is created by the architec-
tural feature, no additional sprinkler protection is re-
quired.

(2) Where additional floor area is created by an architectural
feature, no additional sprinkler protection is required,
provided all of the following conditions are met:
(a) The floor area shall not exceed 18 ft2 (1.7 m2).
(b) The floor area shall not be greater than 2 ft (0.61 m)

in depth at the deepest point of the architectural fea-
ture to the plane of the primary wall where measured
along the finished floor.

(c) The floor shall not be greater than 9 ft (2.7 m) in
length where measured along the plane of the pri-
mary wall.

(d) Measurement from the deepest point of the architec-
tural feature to the sprinkler shall not exceed the
maximum listed spacing of the sprinkler.

(3) The hydraulic design is not required to consider the area
created by the architectural feature.

6.4.6.3.4 Pendent Sprinklers.

6.4.6.3.4.1 Pendent sprinklers shall be located at least 3 ft
(914 mm) from obstructions such as ceiling fans and light
fixtures unless the requirements of 6.4.6.3.6 are met.

6.4.6.3.4.2 The distance shall be measured from the center of
the sprinkler to the center of the obstruction.

6.4.6.3.4.3 Where the sprinkler cannot be located 3 ft
(914 mm) from the obstruction (as measured from the center
of the obstruction), an additional sprinkler shall be located on
the other side of the obstruction.

6.4.6.3.4.4 Where the area of the fan blades encompasses
more than 50 percent of the area of the plan view, the sprin-
kler shall be installed in accordance with 6.4.6.3.6.

6.4.6.3.5 Sidewall Sprinklers.

6.4.6.3.5.1 Sidewall sprinklers shall be located at least 5 ft
(1.52 m) from obstructions such as ceiling fans and light fix-
tures unless the requirements of 6.4.6.3.7 are met.

6.4.6.3.5.2 The distance shall be measured from the center of
the sprinkler to the center of the obstruction.

6.4.6.3.5.3 Where the sprinkler cannot be located 5 ft (1.52
m) from the obstruction (as measured to the center of the
obstruction), an additional sprinkler shall be installed on the
other side of the obstruction.

6.4.6.3.5.4 Where the area of the fan blades encompasses
more than 50 percent of the area of the plan view, the sprin-
kler shall be installed in accordance with 6.4.6.3.6.

6.4.6.3.6 Continuous Obstructions to Pendent Sprinklers.

6.4.6.3.6.1 Sprinklers shall be positioned with respect to con-
tinuous obstructions in accordance with 6.4.6.3.6.2, 6.4.6.3.6.3,
or 6.4.6.3.6.4.

6.4.6.3.6.2 Sprinklers shall be positioned with respect to con-
tinuous obstructions in accordance with Table 6.4.6.3.6.2 and
Figure 6.4.6.3.6.2.

6.4.6.3.6.3 Sprinklers shall be positioned with respect to an ob-
struction against a wall in accordance with Figure 6.4.6.3.6.3.

6.4.6.3.6.4 A sprinkler shall be installed on the other side of
the obstruction.

6.4.6.3.7 Continuous Obstructions to Sidewall Sprinklers.

6.4.6.3.7.1 Sprinklers shall be positioned with respect to con-
tinuous obstructions in accordance with 6.4.6.3.7.2 or 6.4.6.3.7.3.

Protection area of sprinkler

Sidewall sprinkler

Shadow area

Shadow area

9 ft 0 in. max

2 ft 0 in. max

FIGURE 6.4.6.3.3.2 Shadow Areas Behind Sidewall Sprinklers in Corridors.
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6.4.6.3.7.2 Sprinklers shall be positioned with respect to con-
tinuous obstructions in accordance with Table 6.4.6.3.7.2(a), Fig-
ure 6.4.6.3.7.2(a), Table 6.4.6.3.7.2(b), Figure 6.4.6.3.7.2(b), and
Figure 6.4.6.3.7.2(c).

6.4.6.3.7.3 A sprinkler shall be installed on the other side of
the obstruction.

6.4.6.3.8 Soffits and Cabinets. Where soffits are used for the
installation of sidewall sprinklers, the sprinklers and soffits
shall be installed in accordance with 6.4.6.3.8.1, 6.4.6.3.8.2, or
6.4.6.3.8.3.

6.4.6.3.8.1 Where soffits exceed more than 8 in. (203 mm) in
width or projection from the wall, pendent sprinklers shall be
installed under the soffit.

6.4.6.3.8.2 Sidewall sprinklers shall be permitted to be in-
stalled in the face of a soffit located directly over cabinets,
without requiring additional sprinklers below the soffit or
cabinets, where the soffit does not project horizontally more
than 12 in. (305 mm) from the wall.

6.4.6.3.8.3 Where sidewall sprinklers are more than 3 ft
(914 mm) above the top of cabinets, the sprinkler shall be per-
mitted to be installed on the wall above the cabinets where the
cabinets are no greater than 12 in. (305 mm) from the wall.

Ceiling or roof

Obstruction

Wall

A

B

Elevation View

FIGURE 6.4.6.3.7.2(a) Positioning of Sprinkler to Avoid Ob-
struction (Residential Sidewall Sprinklers).

Ceiling

Obstruction

Wall

D A

B

Elevation View

A ≥ (D - 8 in.) + B
[A ≥ (D – 0.2 m) + B ]
where: D £ 30 in. (0.8 m)

FIGURE 6.4.6.3.6.3 Positioning of Sprinkler to Avoid Ob-
struction Against Wall (Residential Upright and Pendent Spray
Sprinklers).

Table 6.4.6.3.6.2 Positioning of Sprinklers to Avoid
Obstructions to Discharge (Residential Upright and Pendent
Spray Sprinklers)

Distance from Sprinklers to
Side of Obstruction (A)

Maximum Allowable
Distance of Deflector

Above Bottom of
Obstruction (in.) (B)

Less than 1 ft 0
1 ft to less than 1 ft 6 in. 0
1 ft 6 in. to less than 2 ft 1
2 ft to less than 2 ft 6 in. 1
2 ft 6 in. to less than 3 ft 1
3 ft to less than 3 ft 6 in. 3
3 ft 6 in. to less than 4 ft 3
4 ft to less than 4 ft 6 in. 5
4 ft 6 in. to less than 5 ft 7
5 ft to less than 5 ft 6 in. 7
5 ft 6 in. to less than 6 ft 7
6 ft to less than 6 ft 6 in. 9
6 ft 6 in. to less than 7 ft 11
7 ft and greater 14

For SI units, 1 in. = 25.4 mm; 1 ft = 0.3048 m.
Note: For A and B, refer to Figure 6.4.6.3.6.2.

Ceiling

Obstruction

B

A

Elevation View

FIGURE 6.4.6.3.6.2 Positioning of Sprinkler to Avoid Ob-
struction to Discharge (Residential Upright and Pendent
Spray Sprinklers).
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6.4.7 Use of Residential Sprinklers Outside of Dwelling
Units. The following types of spaces shall be permitted to be
protected by residential sprinklers in accordance with Section
7.1:

(1) Lobbies not in hotels and motels
(2) Foyers
(3) Corridors
(4) Halls
(5) Lounges
(6) Other areas with fire loads similar to residential fire loads

6.5 Special Situations.

6.5.1 Return Bends.

6.5.1.1 Unless the requirements of 6.5.1.2 or 6.5.1.3 are met,
return bends shall be used where pendent sprinklers are sup-
plied from a raw water source, a millpond, or open-top reservoirs.

6.5.1.2 Return bends shall be connected to the top of branch
lines in order to avoid accumulation of sediment in the drop
nipples in accordance with Figure 6.5.1.2.

Table 6.4.6.3.7.2(a) Positioning of Sprinklers to Avoid
Obstructions (Residential Sidewall Sprinklers)

Distance from Sidewall
Sprinkler to Side of

Obstruction
(A)

Maximum Allowable
Distance of Deflector

Above Bottom of
Obstruction (in.)

(B)

Less than 8 ft Not allowed
8 ft to less than 10 ft 1
10 ft to less than 11 ft 2
11 ft to less than 12 ft 3
12 ft to less than 13 ft 4
13 ft to less than 14 ft 6
14 ft to less than 15 ft 7
15 ft to less than 16 ft 9
16 ft to less than 17 ft 11
17 ft or greater 14

For SI units, 1 in. = 25.4 mm; 1 ft = 0.3048 m.
Note: For A and B, refer to Figure 6.4.6.3.7.2(a).

Table 6.4.6.3.7.2(b) Positioning of Sprinklers to Avoid
Obstructions Along Wall (Residential Sidewall Sprinklers)

Distance from Sidewall
Sprinkler to Side of

Obstruction
(A)

Maximum Allowable
Distance of Deflector

Above Bottom of
Obstruction (in.)

(B)

Less than 1 ft 6 in. 0
1 ft 6 in. to less than 3 ft 1
3 ft to less than 4 ft 3
4 ft to less than 4 ft 6 in. 5
4 ft 6 in. to less than 6 ft 7
6 ft to less than 6 ft 6 in. 9
6 ft 6 in. to less than 7 ft 11
7 ft to less than 7 ft 6 in. 14

For SI units, 1 in. = 25.4 mm; 1 ft = 0.3048 m.
Note: For A and B, refer to Figure 6.4.6.3.7.2(b).

Ceiling 

FIGURE 6.5.1.2 Return Bend Arrangement.

Obstruction

A

B
Sidewall
sprinkler
on wall

Elevation View

Ceiling

FIGURE 6.4.6.3.7.2(b) Positioning of Sprinkler to Avoid Ob-
struction Along Wall (Residential Sidewall Sprinklers).

Ceiling or roof

Obstruction

Wall Wall

Elevation View

30 in. (760 mm)
maximum

30 in. (760 mm)
maximumNo minimum

FIGURE 6.4.6.3.7.2(c) Positioning of Sprinkler to Avoid Ob-
struction Against Wall (Residential Sidewall Sprinklers).
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6.5.1.3 Return bends shall not be required where dry pen-
dent sprinklers are used.

6.5.2 Dry Pipe Underground.

6.5.2.1 Where necessary to place pipe that is under air pressure
underground, the pipe shall be protected against corrosion.

6.5.2.2 Unprotected cast-iron or ductile-iron pipe shall be
permitted where joined with a gasketed joint listed for air ser-
vice underground.

6.5.3 A test connection shall be installed that permits the
testing of the alarm mechanisms.

6.6 Location of Sprinklers.

6.6.1 Sprinklers shall be installed in all areas except where
omission is permitted by 6.6.2 through 6.6.7.

6.6.2* Sprinklers shall not be required in bathrooms where
the bathroom area does not exceed 55 ft2 (5.1 m2).

6.6.3 Except where specified in 6.6.4, sprinklers shall not be
required in clothes closets, linen closets, and pantries within
dwelling units that meet all of the following conditions:

(1) The area of the space does not exceed 24 ft2 (2.2 m2).
(2) The least dimension does not exceed 3 ft (0.91 m).
(3) The walls and ceilings are surfaced with noncombustible

or limited-combustible materials as defined by NFPA 220.

6.6.4* Sprinklers shall be installed in any closet used for heat-
ing or air-conditioning equipment, washers, dryers, or water
heaters except as permitted by 6.6.7.

6.6.5* Except as provided for in 6.6.5.1, sprinklers shall not be
required in any porches, balconies, corridors, carports, porte
cocheres, and stairs that are open and attached.

6.6.5.1 Where a roof or deck is provided above, sprinklers
shall be installed to protect attached exterior balconies, at-
tached exterior decks, and ground floor patios serving dwell-
ing units in buildings of Construction Type V.

6.6.5.1.1 Where sidewall sprinklers are installed beneath
decks or balconies constructed with open wood joists, sprin-
klers shall be permitted to be installed with deflectors not less
than 1 in. (25 mm) or more than 6 in. (152 mm) below the
structural members, provided that the deflector is not more
than 14 in. (356 mm) below the underside surface of the deck.

6.6.6* Sprinklers shall not be required in attics, penthouse
equipment rooms, elevator machine rooms, concealed spaces
dedicated exclusively to and containing only dwelling unit
ventilation equipment, crawl spaces, floor/ceiling spaces,
noncombustible elevator shafts where the elevator cars com-
ply with ANSI A17.1, Safety Code for Elevators and Escalators, and
other concealed spaces that are not used or intended for living
purposes or storage and do not contain fuel-fired equipment.

6.6.6.1 When fuel-fired equipment is present, at least one
quick-response intermediate temperature sprinkler shall be
installed above the equipment.

6.6.7 Sprinklers shall not be required in closets (regardless of
size) on exterior balconies and exterior breezeways/corridors,
regardless of size, as long as the closet does not have doors or
unprotected penetrations directly into the dwelling unit.

6.6.8 All situations regarding sprinkler location and position
that are not directly discussed in NFPA 13R shall be in accor-
dance with NFPA 13.

6.6.9 Interior Stairwells.

6.6.9.1 Except as allowed by 6.6.9.2, 6.6.9.3, and 6.6.9.4,
sprinklers shall be installed throughout all interior, enclosed
stairwells.

6.6.9.2* Sprinklers shall not be required underneath stair ris-
ers in dwelling units where the walls and ceilings are surfaced
with noncombustible or limited-combustible finishes.

6.6.9.3 Closets located underneath stairs shall be protected
in accordance with 6.4.6.3.2, 6.6.3, 6.6.4, and 6.6.7.

6.6.9.4 Interior stairwells located outside the dwelling unit
shall be protected in accordance with NFPA 13.

6.7 Piping.

6.7.1 Installation of Piping.

6.7.1.1 Where solvent cement is used as the pipe and fittings
bonding agent, sprinklers shall not be installed in the fittings
prior to the fittings being cemented in place.

6.7.1.2 In existing buildings, CPVC cut-ins to active fire sprin-
kler systems shall follow the manufacturer’s recommended
cut-in procedure.

6.7.2 Protection of Piping.

6.7.2.1* Freezing. Where aboveground water-filled supply pipes,
risers, system risers, feed mains, or branch lines pass through
open areas, cold rooms, passageways, or other areas exposed to
freezing temperatures, the pipe shall be protected against freez-
ing by insulating coverings, frostproof casings, listed heat tracing
systems, or other reliable means capable of maintaining a mini-
mum temperature between 40°F and 120°F (4°C and 48.9°C).
(See also 5.4.2.)

6.7.2.2 Heat Tracing.

6.7.2.2.1 Where listed heat tracing systems are used, they
shall be supervised.

6.7.2.2.1.1 Electric supervision of the heat tracing system shall
provide positive confirmation that the circuit is energized.

6.7.2.2.2 Where listed heat tracing is utilized for branch
lines, it shall be specifically listed for use on branch lines.

6.7.2.3 Corrosion.

6.7.2.3.1 Where corrosive conditions are known to exist due
to moisture or fumes from corrosive chemicals, or both, spe-
cial types of fittings, pipes, and hangers that resist corrosion
shall be used, or a protective coating shall be applied to all
unprotected exposed surfaces of the sprinkler system.

6.7.2.3.2 Where water supplies are known to have unusual
corrosive properties and threaded or cut-groove steel pipe is
to be used, wall thickness shall be in accordance with Schedule
30 [in sizes 8 in. (200 mm) or larger] or Schedule 40 [in sizes
less than 8 in. (200 mm)].

6.7.2.3.3 Where corrosive conditions exist or piping is exposed
to the weather, corrosion-resistant types of pipe, fittings, and
hangers or protective corrosion-resistant coatings shall be used.

6.7.2.3.4 Where steel pipe is used underground, the pipe
shall be protected against corrosion.

6.7.2.4 Hazardous Areas.

6.7.2.4.1 Private service main aboveground piping shall not
pass through hazardous areas, except as permitted in 6.7.2.4.2,
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and shall be located so that it is protected from mechanical and
fire damage.

6.7.2.4.2 Private service main aboveground piping shall be
permitted to be located in hazardous areas protected by an
automatic sprinkler system.

6.7.2.5 Risers Subject to Mechanical Damage. Sprinkler risers
subject to mechanical damage shall be protected by steel
posts, concrete barriers, or other approved means.

6.8 Valves.

6.8.1 A single control valve arranged to shut off both the
domestic system and the sprinkler system shall be installed for
systems with common sprinkler/domestic mains unless a sepa-
rate shutoff valve for the sprinkler system is installed in accor-
dance with 6.8.2.

6.8.2 The sprinkler system piping shall not have a separate
control valve installed unless supervised by one of the follow-
ing methods:

(1) Central station, proprietary, or remote station alarm service
(2) Local alarm service that causes the sounding of an audible

signal at a constantly attended location
(3) Valves that are locked open

6.8.3 A separate shutoff valve shall be installed for the domes-
tic water supply in installations having a common sprinkler/
domestic main.

6.8.4 System control or shutoff valves shall be of the slow-
closing type unless they meet the requirements of 6.8.5.

6.8.5 System control or shutoff valves on backflow prevention
devices that are 2 in. (50 mm) or less in nominal size shall not
be required to comply with 6.8.4.

6.8.6 A listed backflow prevention assembly shall be consid-
ered a check valve, and an additional check valve shall not be
required.

6.8.7 A listed backflow prevention assembly shall be consid-
ered a control valve, and an additional control valve shall not
be required.

6.8.8 The control valve for a system or portion of a system
protecting a dwelling unit shall not be located in a different
dwelling unit than the unit it serves.

6.9* Drains.

6.9.1 Each sprinkler system shall have a drain on the system
side of the control valve.

6.9.2 The drain pipe shall be at least 1 in. (25 mm) nominal
diameter and shall be arranged so that it can drain all portions
of the system.

6.9.3 A valve shall be installed in the drain piping.

6.9.4 A 1⁄2 in. (13 mm) drain shall be installed for each trapped
portion of a dry system that is subject to freezing temperatures.

6.10* Test Connection.

6.10.1 Each sprinkler system shall have a test connection.

6.10.2 The test connection pipe shall be at least 1 in.
(25 mm) nominal diameter and terminate in an orifice equal
to or smaller than the same size as the smallest sprinkler in-
stalled in the system.

6.10.3 A valve shall be installed in the test connection piping.

6.10.4 When the drain required in 6.9.1 is arranged as a test
connection, a separate test connection shall not be required.

6.11* Fire Department Connection.

6.11.1 At least one fire department connection shall be pro-
vided for buildings, accessible by a fire department, that ex-
ceed 2000 ft2 (186 m2) or are more than a single story.

6.11.2 Fire department connections shall be at least 11⁄2 in.
(38 mm).

6.11.3 Each fire department connection to sprinkler systems
shall be designated by a sign having raised or engraved letters
at least 1 in. (25.4 mm) in height on plate or fitting reading
service design — for example, AUTOSPKR., OPEN SPKR.,
AND STANDPIPE.

6.11.4 The piping between the check valve and the outside
hose coupling shall be equipped with an approved automatic
drip in areas subject to freezing.

6.12 Pressure Gauges.

6.12.1 A pressure gauge with shutoff valve shall be provided
to indicate pressure of the supply.

6.12.2 A pressure gauge with shutoff valve shall be provided
to indicate pressure of the system.

6.13* Piping Support. Piping hanging and bracing methods
shall comply with NFPA 13.

6.14 Open-Grid Ceilings. Open-grid ceilings shall be installed
only as permitted by NFPA 13.

6.15 Drop-Out Ceilings. Drop-out ceilings shall be permitted
to be installed beneath sprinklers where ceilings are listed for
that service and are installed in accordance with their listings.

6.16 Alarms.

6.16.1 A local waterflow alarm shall be provided on all sprin-
kler systems.

6.16.2 Where a building fire alarm system is provided, the
local waterflow alarms shall be connected to the building fire
alarm system.

6.16.3 Waterflow alarms shall be installed in accordance with
NFPA 13.

6.16.4 Where a building fire alarm system is provided, the
building fire sprinkler system shall not be required to be
zoned by floor.

Chapter 7 Discharge Criteria

7.1 Design Criteria — Inside Dwelling Unit.

7.1.1 Residential Sprinklers.

7.1.1.1* The system shall provide at least the flow required to
produce a minimum discharge density of 0.05 gpm/ft2

(2.04 mm/min) or the sprinkler listing, whichever is greater,
to the design sprinklers.

7.1.1.2 Listed flows associated with testing under a smooth,
flat, horizontal 8 ft (2.44 m) high ceiling shall be permitted to
be used for the ceiling configurations referenced in 7.1.1.3.1.

13R–20 INSTALLATION OF SPRINKLER SYSTEMS IN LOW-RISE RESIDENTIAL OCCUPANCIES

2013 Edition

•



7.1.1.3* Number of Design Sprinklers.

7.1.1.3.1 For each of the following situations, the number of
sprinklers in the design area shall be all of the sprinklers
within a compartment, up to a maximum of four sprinklers,
that require the greatest hydraulic demand:

(1) A flat, smooth, horizontal ceiling with no beams up to a
maximum of 24 ft (7.3 m) above the floor.

(2) A flat, horizontal, beamed ceiling, with a maximum ceiling
height of 24 ft (7.3 m), with beams up to 14 in. (355 mm)
deep with pendent sprinklers under the beams. The com-
partment containing the beamed ceiling shall be a maxi-
mum of 600 ft2 (55 m2) in area. The highest sprinkler in the
compartment shall be above all openings from the compart-
ment into any communicating spaces.

(3) A smooth, flat, sloped ceiling with no beams up to a maxi-
mum slope of 8 in 12. The highest portion of the ceiling
shall not be more than 24 ft (7.3 m) above the floor. The
highest sprinkler in the sloped portion of the ceiling shall
be above all openings from the compartment containing
the sloped ceiling into any communicating spaces.

(4) A sloped ceiling with beams up to 14 in. (355 mm) deep
with pendent sprinklers under the beams. The compart-
ment containing the sloped, beamed ceiling shall be a
maximum of 600 ft2 (55 m2) in area. The slope of the
ceiling shall be between 2 in 12 and 8 in 12. The highest
portion of the ceiling shall not be more than 24 ft (7.3 m)
above the floor. The highest sprinkler in the sloped por-
tion of the ceiling shall be above all openings from the
compartment containing the sloped ceiling into any com-
municating spaces.

(5) A sloped ceiling with beams of any depth with sidewall or
pendent sprinklers in each pocket formed by the beams.
The compartment containing the sloped, beamed ceiling
shall be a maximum of 600 ft2 (55 m2) in area. The slope
of the ceiling shall be between 2 in 12 and 8 in 12. The
highest portion of the ceiling shall not be more than 24 ft
(7.3 m) above the floor.

7.1.1.3.2 For situations not meeting one of the conditions in
7.1.1.3.1, residential sprinklers listed for use in specific ceiling
configurations shall be permitted to be used in accordance
with their listing.

7.1.1.3.3* For situations not meeting one of the conditions in
7.1.1.3.1 and 7.1.1.3.2, the number of sprinklers in the design
area shall be determined in consultation with the authority
having jurisdiction as appropriate for the conditions.

7.1.2 Quick-Response Sprinklers. Where quick-response
sprinklers are used in accordance with 6.2.1.3, the discharge
and design area requirements of NFPA 13 shall apply.

7.2* Design Criteria — Outside Dwelling Unit.

7.2.1 Areas outside the dwelling unit shall comply with Sec-
tion 7.2.

7.2.2 The design discharge and design area criteria for areas
protected by quick-response sprinklers shall comply with
NFPA 13 except as allowed by 7.2.2.1 and 7.2.4.

7.2.2.1 For compartments 500 ft2 (46 m2) or less that meet all
of the following conditions and are protected with quick-
response sprinklers, the design area shall be permitted to be
limited to the number of sprinklers in the compartment but
shall not exceed four sprinklers:

(1) The area is protected with 30 minute–rated construction.
(2) The sprinklers are spaced at 225 ft2 (20.9 m2) maximum

for light hazard, 130 ft2 (12 m2) maximum for ordinary
hazard, or in accordance with their listing.

(3) Openings have a lintel depth at least 8 in. (203 mm) in
depth.

(4) The total area of openings, excluding any overhead doors
that open to the exterior, does not exceed 50 ft2 (4.6 m2)
for each compartment.

(5) Discharge densities are in accordance with NFPA 13.

7.2.3 Where residential sprinklers are used outside the dwell-
ing unit as allowed by 6.2.2, the discharge criteria shall be in
accordance with Section 7.1, except as modified by 6.2.2.4(5).

7.2.4 The number of design sprinklers for a corridor or
breezeway outside the dwelling unit shall include up to the
four most hydraulically demanding adjacent sprinklers.

7.3 Design Criteria — Garages.

7.3.1 Garages that are completely separated from the resi-
dential portion of the building by fire-resistive construction
sufficient to have them considered separate buildings under
the local code shall be protected in accordance with NFPA 13.

7.3.2 Garages that are accessible by people from more than
one dwelling unit, and are not covered by 7.3.1, shall be con-
sidered part of the building and shall be protected in accor-
dance with Section 7.2.

7.3.2.1 Garage doors shall not be considered obstructions
and shall be permitted to be ignored for placement and calcu-
lation of sprinklers.

7.3.3* Garages that are accessible only from a single dwelling
unit shall be considered as part of that dwelling unit.

7.3.3.1 Garages that meet the criteria of 7.3.3 shall be pro-
tected in accordance with one of the following:

(1) Use of a residential sprinkler in accordance with Section 7.1
(2) Use of an extended coverage sprinkler discharging water

not less than its listed flow rate for light hazard
(3) Quick-response spray sprinkler at light hazard spacing in ac-

cordance with NFPA 13 designed to discharge at 0.05 gpm/
ft2 (2.04 mm/min) density

7.3.3.2 The system demand shall be permitted to be limited
to the number of sprinklers in the compartment but shall not
exceed four sprinklers.

7.3.3.3 Garage doors shall not be considered obstructions
and shall be permitted to be ignored for placement and calcu-
lation of sprinklers.

7.4 Pipe Sizing. Piping shall be sized using hydraulic calcula-
tion procedures in accordance with NFPA 13.

7.5 Combustible Concealed Spaces. Where unsprinklered com-
bustible concealed spaces are present in a building, the design
area shall not be required to be increased to 3000 ft2 (279 m2) or
any other value due to the existence of the unsprinklered con-
cealed spaces, regardless of the type of sprinklers used and
whether the area is inside or outside of a dwelling unit.
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Chapter 8 Plans and Calculations

8.1 Working Plans.

8.1.1 Working plans shall be submitted for approval to the
authority having jurisdiction before any equipment is installed
or remodeled.

8.1.2 Deviations from approved plans shall require permis-
sion of the authority having jurisdiction.

8.1.3 Working plans shall be drawn to a specified scale.

8.1.4 Sprinkler plans shall be drawn on sheets of uniform
size.

8.1.5 Sprinkler plans shall provide a plan of each floor.

8.1.5.1 It shall be acceptable to provide typical floor plans
when applicable.

8.1.6 Sprinkler plans shall be capable of being easily duplicated.

8.1.7 Sprinkler plans shall indicate the following:

(1) Name of owner and occupant
(2) Location, including street address
(3) Point of compass
(4) Ceiling construction
(5) Full height cross-section or schematic diagram, includ-

ing structural member information if required for clarity
and including ceiling construction and method of pro-
tection for nonmetallic piping

(6) Location of fire walls
(7) Location of partitions
(8) Occupancy of each area or room
(9) Location and size of concealed spaces, attics, closets, and

bathrooms
(10) Any small enclosures in which no sprinklers are to be

installed
(11) Size of the city main in the street; pressure; whether

dead-end or circulating and, if dead-end, the direction
and distance to the nearest circulating main; and the city
main test results including elevation of the test hydrant

(12) Make, manufacturer, type, heat-response element, tem-
perature rating, sprinkler identification number, and
nominal orifice size of the sprinkler

(13) Temperature rating and location of high temperature
sprinklers

(14) Number of sprinklers on each riser, per floor
(15) Kind and location of alarm bells
(16) Type of pipe and fittings
(17) Type of protection for nonmetallic pipe
(18)*Nominal pipe size with lengths shown to scale
(19) Location and size of riser nipples
(20) Types of fittings and joints and the locations of all welds

and bends
(21) Types and locations of hangers, sleeves, and braces, and

methods of securing sprinklers, where applicable
(22) All control valves, check valves, drain pipes, and test con-

nections
(23) Underground pipe size, length, location, weight, mate-

rial, and point of connection to the city main; type of
valves, meters, and valve pits; and depth at which the top
of the pipe is laid below grade

(24) In the case of hydraulically designed systems, the mate-
rial to be included on the hydraulic data nameplate

(25) Name and address of the contractor

Chapter 9 Water Supply

9.1 Automatic. Every sprinkler system shall have at least one
automatic water supply.

9.2 Minimum. The water supply shall be capable of supplying
the system demand for at least 30 minutes. (See 7.1.1.3.)

9.3* Source. The water supply source shall be one of the fol-
lowing:

(1)*A connection to a reliable waterworks system with or with-
out a pump, as required

(2) An elevated tank
(3) A pressure tank installed in accordance with NFPA 13 and

NFPA 22
(4)*A stored water source with an automatically operated fire

pump

9.4 Fire Pump. Where a fire pump is installed, the fire pump
shall be installed in accordance with NFPA 20.

9.5 Water Tanks. Where a water tank is installed, the water
tank shall be installed in accordance with NFPA 22.

9.6* Domestic Demand. Domestic demand for the building
being calculated shall be included as part of the overall system
demand for systems with common domestic/fire mains where
no provisions are made to prevent the domestic waterflow
upon sprinkler system activation.

9.7 Non-Fire Protection Connections. Sprinkler systems with
non-fire protection connections shall comply with Section 7.7
of NFPA 13.

Chapter 10 System Acceptance

10.1 Approval of Sprinkler Systems.

10.1.1 The installer shall perform all required acceptance tests
(see Section 10.2) prior to asking for approval of the installation.

10.1.2 The installer shall complete the contractor’s material
and test certificate(s) as shown in Figure 10.1.2 prior to asking
for approval of the installation.

10.1.3 The installer shall forward the certificate(s) to the au-
thority having jurisdiction prior to asking for approval of the
installation.

10.1.4 Where the authority having jurisdiction is required to
be present when acceptance tests are conducted, the installer
shall provide advance notification of the time and date the
testing will be performed.

10.2 Acceptance Tests.

10.2.1* Flushing of Underground Connections.

10.2.1.1 Underground mains and lead-in connections to sys-
tem risers shall be flushed before a connection is made to
sprinkler piping.

10.2.1.2 The flushing operation shall be continued until the
water issuing from the main is clear.

10.2.1.3 The flushing operation shall be performed at the
hydraulically calculated water demand rate of the system.
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NFPA 13R (p. 1 of 3)

Contractor’s Material and Test Certificate for Aboveground Piping

a Measured from time inspector’s test connection is opened
b NFPA 13 only requires the 60-second limitation in specific sections

PROCEDURE
Upon completion of work, inspection and tests shall be made by the contractor’s representative and witnessed by the property owner or 
their authorized agent. All defects shall be corrected and system left in service before contractor’s personnel finally leave the job.

A certificate shall be filled out and signed by both representatives.  Copies shall be prepared for approving authorities, owners, and 
contractor.  It is understood the owner’s representative’s signature in no way prejudices any claim against contractor for faulty material, poor 
workmanship, or failure to comply with approving authority’s requirements or local ordinances.

Property address

Date

Accepted by approving authorities (names)

Address

Installation conforms to accepted plans

Equipment used is approved
If no, explain deviations

Yes No

Yes No

Has person in charge of fire equipment been instructed as
to location of control valves and care and maintenance
of this new equipment?
If no, explain

Yes No

Have copies of the following been left on the premises?

     1.  System components instructions

     2.  Care and maintenance instructions

     3.  NFPA 25

Yes No

Yes No

Yes No

Yes No

Location of 
system Supplies buildings

Make Model
Year of 

manufacture
Orifice 

size Quantity
Temperature 

rating

Sprinklers

Pipe and
fittings

Alarm
valve or 

flow 
indicator

Maximum time to operate
through test connection

Make ModelType Minutes Seconds

Dry pipe
operating 

test

Q. O. D.

Make Serial no. Make Model Serial no.

Time to trip
through test

connectiona,b
Water

pressure
Air

pressure
Trip point

air pressure

Time water
reached

test outleta,b

Alarm
operated 
properly

Minutes Seconds psi psi psi Minutes Seconds Yes No

Without 
Q.O.D.
With 

Q.O.D.

If no, explain

Type of pipe
Type of fittings

Alarm device

Model

Dry valve

Property name

Instructions

Plans

© 2012 National Fire Protection Association

❏❏
❏❏

❏❏

❏❏
❏❏
❏❏
❏❏

FIGURE 10.1.2 Contractor’s Material and Test Certificate for Aboveground Piping. [13:Figure 24.1]
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NFPA 13R (p. 2 of 3)

Deluge and 
preaction 

valves

Operation
Pneumatic Electric Hydraulics

Piping supervised Yes No Detecting media supervised Yes No

Does valve operate from the manual trip, remote, or both
control stations?

Yes No

Is there an accessible facility in each circuit
for testing?

If no, explain

Yes No

Make Model
Does each circuit operate
supervision loss alarm?

Does each circuit operate 
valve release?

Maximum time to 
operate release

Yes No Yes No Minutes Seconds

Test 
description

Hydrostatic:  Hydrostatic tests shall be made at not less than 200 psi (13.6 bar) for 2 hours or 50 psi (3.4 bar)
above static pressure in excess of 150 psi (10.2 bar) for 2 hours.  Differential dry pipe valve clappers shall be left
open during the test to prevent damage.  All aboveground piping leakage shall be stopped.

Pneumatic:  Establish 40 psi (2.7 bar) air pressure and measure drop, which shall not exceed 1¹⁄₂ psi (0.1 bar)
in 24 hours.  Test pressure tanks at normal water level and air pressure and measure air pressure drop, which shall
not exceed 1¹⁄₂ psi (0.1 bar) in 24 hours.

Tests

All piping hydrostatically tested at
Dry piping pneumatically tested
Equipment operates properly

psi (        bar) for hours If no, state reason

Do you certify as the sprinkler contractor that additives and corrosive chemicals, sodium silicate or derivatives  
of sodium silicate, brine, or other corrosive chemicals were not used for testing systems or stopping leaks?

Drain 
test

Reading of gauge located near water
supply test connection:

Yes No

psi (          bar)
Residual pressure with valve in test
connection open wide:

Underground mains and lead-in connections to system risers flushed before connection made to 
sprinkler piping
Verified by copy of the Contractor's Material and Test 
Certificate for Underground Piping. 
Flushed by installer of underground sprinkler piping

Yes No

Yes No

Other Explain

Blank testing 
gaskets

Number used Locations Number removed

Welding

Do you certify as the sprinkler contractor that welding procedures used complied with 
the minimum requirements of AWS B2.1, ASME Section IX Welding and Brazing 
Qualifications, or other applicable qualification standard as required by the AHJ?

Do you certify that all welding was performed by welders or welding operators 
qualified in accordance with the minimum requirements of AWS B2.1, ASME Section 
IX Welding and Brazing Qualifications, or other applicable qualification standard as 
required by the AHJ?

Do you certify that the welding was conducted in compliance with a documented 
quality control procedure to ensure that (1) all discs are retrieved; (2) that openings in 
piping are smooth, that slag and other welding residue are removed; (3) the internal 
diameters of piping are not penetrated; (4) completed welds are free from cracks, 
incomplete fusion, surface porosity greater than ¹⁄₁₆ in. diameter, undercut deeper 
than the lesser of 25% of the wall thickness or ¹⁄₃₂ in.; and (5) completed 
circumferential butt weld reinforcement does not exceed ³⁄₃₂ in.?

Welding piping Yes No

If yes . . .

Yes No

Yes No

Yes No

Pressure- 
reducing 
valve test

Make and 
model Setting

Location 
and floor Static pressure

Residual pressure
(flowing) Flow rate

Inlet (psi) Outlet (psi) Inlet (psi) Outlet (psi)

If powder-driven fasteners are used in concrete, 
has representative sample testing been 
satisfactorily completed?

If no, explainYes No

Flow (gpm)

psi (          bar)

Yes No
Yes No

© 2012 National Fire Protection Association

❏

❏ ❏ ❏

❏ ❏ ❏
❏ ❏

❏ ❏

❏❏
❏❏

❏❏

❏❏

❏❏

❏❏

❏❏

❏❏

❏❏

❏❏

FIGURE 10.1.2 Continued
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NFPA 13R (p. 3 of 3)

Cutouts 
(discs)

Do you certify that you have a control feature to ensure that
all cutouts (discs) are retrieved?

Yes No

Nameplate providedHydraulic 
data 

nameplate Yes No

If no, explain

Remarks

Sprinkler contractor removed all caps and straps?

Date left in service with all control valves open

Signatures

Name of sprinkler contractor

Tests witnessed by

The property owner or their authorized agent (signed) Title Date

For sprinkler contractor (signed) Title Date

Additional explanations and notes

© 2012 National Fire Protection Association

❏ ❏

❏ ❏

Yes No❏ ❏

FIGURE 10.1.2 Continued
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10.2.1.4 The flushing operation shall be performed such that
the disposal of water issuing from the test outlets does not
damage the property.

10.2.2* Hydrostatic Pressure Tests.

10.2.2.1 Systems having more than 20 sprinklers or having a
fire department connection shall pass a hydrostatic pressure
test performed for the aboveground piping system in accor-
dance with NFPA 13.

10.2.2.2 Systems having both fewer than 20 sprinklers and no
fire department connection shall pass a hydrostatic pressure
test performed for the aboveground piping system at 50 psi
(3.45 bar) higher than the maximum system pressure, using
the hydrostatic test procedure specified in NFPA 13.

Chapter 11 Care and Maintenance

11.1 Stock of Spare Sprinklers.

11.1.1* A supply of at least six spare sprinklers shall be main-
tained on the premises so that any sprinklers that have oper-
ated or been damaged in any way can be promptly replaced.

11.1.2 The sprinklers shall correspond to the types and tem-
perature ratings of the sprinklers in the property.

11.1.3 The sprinklers shall be kept in a cabinet located where
the temperature to which they are subjected will at no time
exceed 100°F (38°C).

11.1.4 Where dry sprinklers of different lengths are installed,
spare dry sprinklers shall not be required, provided that a
means of returning the system to service is furnished.

11.1.5 The stock of spare sprinklers shall include all types and
ratings installed and shall be as follows:

(1) For protected facilities having under 300 sprinklers — no
fewer than six sprinklers

(2) For protected facilities having 300 to 1000 sprinklers —
no fewer than 12 sprinklers

(3) For protected facilities having over 1000 sprinklers — no
fewer than 24 sprinklers

11.1.6* One sprinkler wrench as specified by the sprinkler
manufacturer shall be provided in the cabinet for each type of
sprinkler installed to be used for the removal and installation
of sprinklers in the system.

11.1.7 A list of the sprinklers installed in the property shall be
posted in the sprinkler cabinet.

11.1.7.1* The list shall include the following:

(1) Sprinkler Identification Number (SIN) if equipped; or
the manufacturer, model, orifice, deflector type, thermal
sensitivity, and pressure rating

(2) General description
(3) Quantity of each type to be contained in the cabinet
(4) Issue or revision date of the list

11.1.8* On a single property with multiple buildings under
the same ownership, it shall be acceptable to provide the re-
quired spare sprinklers in a single location.

11.2* Owner’s Responsibility. The owner shall be responsible
for the condition of a sprinkler system and shall keep the sys-
tem in normal operating condition.

11.3 Inspection, Testing, and Maintenance. Sprinkler systems
shall be inspected, tested, and maintained in accordance with
NFPA 25.

11.4 Instructions. The installing contractor shall provide the
property owner or the property owner’s authorized represen-
tative with the following:

(1) All literature and instructions provided by the manufac-
turer describing proper operation and maintenance of
any equipment and devices installed

(2) A copy of NFPA 25

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text
paragraphs.

A.1.1 NFPA 13R is appropriate for use as an option to
NFPA 13 only in those residential occupancies, as defined in
this standard, up to and including four aboveground stories in
height, and limited to buildings that are 60 ft (18 m) or less in
height above grade plane, which is consistent with limits estab-
lished by model building codes for buildings of Type V con-
struction. The height of a building above grade plane is deter-
mined by model building codes, which base the height on the
average height of the highest roof surface above grade plane.
For further information on the building height story limits,
see model building codes.

It is the intent of this standard that if NFPA 13R is appropri-
ate for use, it be used throughout the entire building. It is
recognized that an accessory or incidental occupancy to the
operations of the residential occupancy might exist within
that residential occupancy.

Such accessory or incidental occupancy would be considered
part of the predominant (residental) occupancy and subject to
the provisions of the predominant (residental) occupancy by
6.1.14.2 of NFPA 101 and similar provisions in many local build-
ing and fire codes. Use of NFPA13R throughout the entire build-
ing in this case is allowed.

Where buildings are greater than four stories in height, or
where buildings are of mixed use where residential is not the
predominant occupancy, residential portions of such buildings
should be protected with residential or quick-response sprinklers
in accordance with 8.4.5 of NFPA 13. Other portions of such
buildings should be protected in accordance with NFPA 13.
Where buildings of mixed use can be totally separated so that the
residential portion is considered a separate building under the
local code, NFPA13R can be used in the residential portion while
NFPA13 is used in the rest of the building. Examples of accessory
occupancies found in NFPA 13R installations can include park-
ing garages/areas, community laundry rooms, clubhouses, exer-
cise facilities, tenant storage, and so forth.

The criteria in this standard are based on full-scale fire tests
of rooms containing typical furnishings found in residential
living rooms, kitchens, and bedrooms. The furnishings were
arranged as typically found in dwelling units in a manner simi-
lar to that shown in Figure A.1.1(a), Figure A.1.1(b), and Fig-
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ure A.1.1(c). Sixty full-scale fire tests were conducted in a two-
story dwelling in Los Angeles, California, and 16 tests were
conducted in a 14 ft (4.3 m) wide mobile home in Charlotte,
North Carolina. Sprinkler systems designed and installed ac-
cording to this standard are expected to prevent flashover
within the compartment of origin where sprinklers are in-
stalled in the compartment. A sprinkler system designed and
installed according to this standard cannot, however, be ex-
pected to completely control a fire involving fuel loads that
are significantly higher than average for dwelling units
[10 lb/ft2 (49 kg/m2)], configurations of fuels other than
those with typical residential occupancies, or conditions
where the interior finish has an unusually high flame spread
index (greater than 225).

To be effective, sprinkler systems installed in accordance
with this standard need to open the sprinklers closest to the
fire before the fire exceeds the ability of the sprinkler dis-
charge to extinguish or control the fire. Conditions that allow
the fire to grow beyond that point before sprinkler activation
or that interfere with the quality of water distribution can pro-
duce conditions beyond the capabilities of the sprinkler sys-
tem described in this standard. Unusually high ceilings or ceil-
ing configurations that tend to divert the rising hot gases from
sprinkler locations or change the sprinkler discharge pattern
from its standard pattern can produce fire conditions that can-
not be extinguished or controlled by the systems described in
this standard.

NFPA 13R references NFPA 13 in many aspects (hanging
and bracing, design densities and spacing outside of dwelling
unit, painting and finish of sprinklers, welding, etc.). If this
standard does not specifically address a situation, NFPA 13 is a
good resource that can be utilized by the installer and the

authority having jurisdiction for a solution. It is not the intent
of this standard to require compliance with NFPA 13 when
NFPA 13R is silent on a subject. Only AHJ approval should be
required.

A.1.2 Various levels of sprinkler protection are available to
provide life safety and property protection. This standard is
designed to provide a high, but not absolute, level of life safety
and a lesser level of property protection. Greater protection to
both life and property could be achieved by sprinklering all
areas in accordance with NFPA 13, which permits the use of
residential sprinklers in residential areas.

This standard recommends, but does not require, sprin-
klering of all areas in the building; it permits sprinklers to be
omitted in certain areas. These areas have been proved by
NFPA statistics to be those where the incidence of life loss from
fires in residential occupancies is low. Such an approach pro-
vides a reasonable degree of fire safety. (See Table A.1.2 for
deaths and injuries in multifamily residential buildings.)

It should be recognized that the omission of sprinklers
from certain areas could result in the development of unten-
able conditions in adjacent spaces. Where evacuation times
could be delayed, additional sprinkler protection and other
fire protection features, such as detection and compartmenta-
tion, could be necessary.

A.1.5.1 For additional conversions and information, see
IEEE/ASTM SI 10, Standard for Use of the International System of
Units (SI): the Modern Metric System.

A.1.5.4 A given equivalent value is considered to be approxi-
mate.
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FIGURE A.1.1(a) Bedroom.
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A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.
A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.
A.3.2.4 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.
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FIGURE A.1.1(b) Manufactured Home Bedroom.
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A.3.3.1 Bathroom. A room is still considered a bathroom if it
contains just a toilet.Additionally, two bathrooms can be adjacent
to each other and are considered separate rooms, provided they
are enclosed with the required level of construction.

A.3.3.7.1 Light Hazard Occupancy. Light hazard occupancies
include occupancies having uses and conditions similar to the
following: churches; clubs; educational; hospitals; institu-
tional; libraries, except large stack rooms; museums; nursing
or convalescent homes; offices, including data processing;
residential; restaurant seating areas; and theaters and audito-
riums, excluding stages and prosceniums.

A.3.3.7.2 Ordinary Hazard (Group 1). Ordinary hazard occu-
pancies (Group 1) include occupancies having uses and con-

ditions similar to the following: automobile parking and show-
rooms, bakeries, laundries, and restaurant service areas.

A.3.3.7.3 Ordinary Hazard (Group 2). Ordinary hazard occu-
pancies (Group 2) include occupancies having uses and con-
ditions similar to the following: dry cleaners, horse stables,
libraries — large stack room areas, mercantile, post offices,
repair garages, and stages.

A.3.3.8 Raw Water Source. Examples of raw water sources are
millponds, lakes, streams, open top reservoirs, and so forth. Ex-
amples of non-raw water sources can include city water supplies,
cisterns, pressure tanks, gravity tanks, break tanks, aquifers, and
so forth. Water sources that are closed or protected from direct
contact with the environment should not be considered raw.

Table A.1.2 Fires and Associated Deaths and Injuries in Apartments by Area of Origin;
Annual Average of 1986–1990 Structure Fires Reported to U.S. Fire Departments

Area of Origin Civilian Deaths
Civilian
Percent Fires Percent Injuries Percent

Bedroom 309 33.9 17,960 15.8 1,714 27.2
Living room, family room, or den 308 33.8 10,500 9.3 1,272 20.2
Kitchen 114 12.5 46,900 41.4 1,973 31.2
Interior stairway 29 3.2 1,040 0.9 91 1.4
Hallway or corridor 23 2.6 3,130 2.8 165 2.6
Exterior balcony or open porch 17 1.8 1,880 1.7 69 1.1
Dining room 10 1.1 800 0.7 69 1.1
Closet 9 1.0 2,120 1.9 116 1.8
Multiple areas 9 1.0 780 0.7 38 0.6
Tool room or other supply storage room or

area
8 0.9 1,250 1.1 53 0.8

Unclassified area 8 0.9 480 0.4 29 0.5
Exterior stairway 8 0.8 870 0.8 22 0.4
Bathroom 7 0.7 2,510 2.2 101 1.6
Heating equipment room or area 6 0.6 2,510 2.2 75 1.2
Exterior wall surface 5 0.5 2,150 1.9 26 0.4
Laundry room or area 4 0.4 3,380 3.0 89 1.4
Crawl space or substructure space 4 0.4 1,490 1.3 62 1.0
Wall assembly or concealed space 3 0.4 1,020 0.9 21 0.3
Attic or ceiling/roof assembly or concealed

space
3 0.3 1,100 1.0 18 0.3

Ceiling/floor assembly or concealed space 3 0.3 560 0.5 18 0.3
Garage or carport* 3 0.3 1,290 1.1 36 0.6
Lobby or entranceway 3 0.3 670 0.6 31 0.5
Unclassified structural area 3 0.3 520 0.5 32 0.5
Unclassified storage area 3 0.3 430 0.4 22 0.3
Unclassified function area 3 0.3 250 0.2 13 0.2
Laboratory 2 0.3 80 0.1 3 0.0
Elevator or dumbwaiter 1 0.2 220 0.2 4 0.1
Sales or showroom area 1 0.2 110 0.1 3 0.1
Exterior roof surface 1 0.1 1,040 0.9 15 0.2
Unclassified means of egress 1 0.1 180 0.2 6 0.1
Office 1 0.1 120 0.1 4 0.1
Chimney 1 0.1 980 0.9 2 0.0
Personal service area 1 0.1 40 0.0 4 0.1
Library 1 0.1 10 0.0 0 0.0
Other known area 2 0.2 5,000 4.4 115 1.8

Totals 912 100.0 113,390 100.0 6,313 100.0

Note: Fires are estimated to the nearest 10; civilian deaths and injuries are estimated to the nearest 1.
*Does not include dwelling garages coded as a separate property.
Source: 1986–1990 NFIRS and NFPA survey.

13R–29ANNEX A

2013 Edition



A.3.3.10 Shadow Area. Water is not required to fall on every
square inch of floor space of the occupancy. This definition
establishes a term that will be used to address the rules for
acceptable dry spaces that occur when walls interfere with the
sprinkler’s spray pattern. Angled walls, wing walls, and slightly
indented walls can disrupt water discharging from a sprinkler,
which does not travel only in an absolute straight line, as if it
were beams of light. Where small (typically triangular) shad-
owed areas are formed on the floor adjacent to the wall, these
shadowed areas are purely on paper and do not take into ac-
count the dynamic variables of sprinkler discharge. In order to
be acceptable, the shadow area needs to be within the cover-
age area of a sprinkler, meaning that water would discharge to
the space directly if the structural or architectural feature was
not there. The purpose of the shadow area is not to replace
any existing obstruction requirements. Instead, the shadow
area concept has been added to the standard to provide clarity
to specific situations in which walls form non-rectangular-
shaped rooms, as shown in Figure A.3.3.10.

A.5.1.1.1 Compatible thread sealant or Teflon tape can be
used in a CPVC sprinkler head adapter. However, a combina-
tion of the two cannot be used together. The manufacturer of
the sprinkler head adapter has listed installation instructions
that must be followed for each sprinkler head adapter used.

A.5.1.1.2 The four- to six-character sprinkler identification
number, with no intervening spaces, is intended to identify
the sprinkler operating characteristics in lieu of the tradi-
tional laboratory approval marking (e.g., SSU, SSP, EC, QR,
etc.). The number, marked on the deflector of most sprinklers
and elsewhere on decorative ceiling sprinklers, consists of one
or two characters identifying the manufacturer, followed by
three or four digits.

Sprinkler manufacturers have identified their manufac-
turer designations for the listing organizations. Each change
in orifice size, response characteristics, or deflector (distribu-
tion) characteristics results in a new sprinkler identification
number. The numbers do not identify specific characteristics
of sprinklers but can be referenced in the database informa-
tion compiled by the listing organizations. At the plan review
stage, the sprinkler identification number should be checked
against such a database or the manufacturer’s literature to
ensure that sprinklers are being used properly and within the

limitations of their listings. Field inspections can include spot
checks to ensure that the model numbers on the plans are
those actually installed.

A.5.1.1.5 Information regarding the highest temperature
that can be encountered in any location in a particular instal-
lation can be obtained by use of a thermometer that registers
the highest temperature encountered. It should be hung for
several days in the location in question.

A.5.1.1.6.2 The use of the wrong type of escutcheon with
recessed or flush-type sprinklers can result in severe disrup-
tion of the spray pattern, which can destroy the effectiveness
of the sprinkler.

A.5.1.1.8.1 Protective caps and straps are intended to provide
temporary protection for sprinklers during shipping and in-
stallation.

A.5.1.1.8.2 Protective caps and straps can be removed from
upright sprinklers, from sprinklers that are fitted with sprin-
kler guards, and from sprinklers that are not likely to be sub-
ject to damage due to construction activities or other events.
In general, protective caps and straps should not be removed
until construction activities or other events have progressed to
the point where the sprinklers will not be subjected to condi-
tions that could cause them to be damaged. Consideration
should be given to leaving the protective caps and straps in
place where other construction work is expected to take place,
adjacent to the sprinklers following their installation, until
that activity is complete. Protective caps and straps on sidewall
and pendent sprinklers, for example, should be left in place
pending installation of the wall and ceiling systems and then
removed as finish escutcheons are being installed.

In retrofit applications, with minimal follow-on trade con-
struction activity, and with upright sprinklers, it would be rea-
sonable to remove the caps and straps immediately following
the installation on the sprinkler piping.

A.5.2.3 CPVC is a plastic material, and consideration is
necessary when other materials or chemicals come in con-
tact with CPVC that can cause degradation of performance
of the pipe due to interaction of materials. Compliance
with 5.2.3 combined with following the manufacturer’s
guidance on installation and compatible materials will help
prevent premature performance degradation of nonmetal-
lic piping. Excessive mechanical stress caused by hanging
methods or excessive bending on nonmetallic piping be-
yond the recommended limitations can cause stress failure
over time and should be avoided.

A.5.2.3.2 When fabricating steel pipe for a combination
(nonmetallic and steel) system, the cutting oil and lubricants
can cause performance degradation of the nonmetallic pip-
ing. Cutting oils and lubricants found to be compatible are
available and should be used.

A.5.2.12.2 Not all fittings made to ASTM F 437, Standard Speci-
fication for Threaded Chlorinated Poly (Vinyl Chloride) (CPVC) Plas-
tic Pipe Fittings, Schedule 80; ASTM F 438, Standard Specification
for Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 40; and ASTM F 439, Standard Specification for
Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80, as described in 5.2.12.2 are listed for fire
sprinkler service. Listed fittings are identified by the logo of
the listing agency.

Shadow area

FIGURE A.3.3.10 Shadow Area Created by Wall.
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CPVC is a plastic material and consideration is necessary
when other materials or chemicals come in contact with CPVC
that can cause degradation of performance of the fitting due
to interaction of materials. Compliance with 5.2.1.4 combined
with following manufacturer’s guidance on installation and
compatible materials will help prevent premature performance
degradation of nonmetallic fittings. Excessive mechanical stress
caused by hanging methods or excessive bending on nonmetallic
piping beyond the recommended limitations can cause stress
failure over time and should be avoided. Paragraph 5.2.12.2 ad-
dresses only nonmetallic fittings because this is the only nonme-
tallic material listed for use in accordance with this standard.
Other fittings for nonmetallic pipe being considered for listing in
accordance with NFPA 13R should also be investigated for com-
patibility in accordance with 5.2.12.2 through 5.2.12.2.1.3.

A.5.2.14.4 The intent of 5.2.14.4 is to provide assistance in
determining the area of a building served by a particular con-
trol valve.

A.5.2.14.4.4 Care should be taken to ensure that all water
supplies are isolated before work begins. Work on systems by
shutting one valve and not knowing about another valve can
result in unexpected water damage.

A.5.2.14.5.1 Backflow preventers that are “UL Classified”
meet the definition of listed in accordance with this standard.

A.5.3 For underground pipe 4 in. (102 mm) in size or more
(nominal dimensions), NFPA 24 should be used for the instal-
lation rules. For pipe under 4 in. (102 mm) (nominal) dimen-
sions, NFPA 24 is not necessary.

A.5.4.2 Piping covered by insulation, as shown in Fig-
ure A.5.4.2(a) through Figure A.5.4.2(e), is considered part
of the area below the ceiling and not part of the unheated
attic area.

A.5.4.2(1) The use of antifreeze solutions in all new sprin-
kler systems should be restricted to listed antifreeze solu-
tions only.

A.6.2.3.1 Sprinklers with a temperature rating of 135°F to
170°F (57°C to 77°C) are classified as ordinary temperature–
rated sprinklers.

A.6.2.3.2 Sprinklers with a temperature rating of 175°F to 225°F
(79°C to 107°C) are classified as intermediate temperature–rated
sprinklers.

A.6.2.3.3 Care should be taken in positioning sprinklers in
bathrooms near exhaust fan units. Some exhaust fan units
have heaters built in to warm up the bathroom, and these
units have the potential to activate sprinklers. Combination
exhaust fan and heater units should be treated as wall-
mounted diffusers for the purposes of using Table 6.2.3.3.3.

A.6.2.4.1 Dry sprinklers must be of sufficient length to avoid
freezing of the water-filled pipes due to conduction along the
barrel. The values of exposed barrel length in Table 6.2.4.1(a)
and Table 6.2.4.1(b) have been developed using an assumption

Caution: It is important that the 
insulation be installed tight against the 
joists. In unheated areas, any spaces
or voids between the insulation and the 
joists cause the water in the fire sprinkler 
piping to freeze.

FIGURE A.5.4.2(a) Insulation Recommendations — Ar-
rangement 1.

Caution: For areas having temperatures
of 0∞F (–18∞C) or lower, an additional
batt of insulation covering the joist and 
the fire sprinkler piping should be used.
If this is not done, freeze-ups can occur 
in the sprinkler piping.

FIGURE A.5.4.2(b) Insulation Recommendations — Ar-
rangement 2.

Caution: Boring holes in the joist is one 
method of locating the fire sprinkler 
piping in the ceiling. As an alternative, 
when temperatures are expected to be 
0∞F (–18∞C) or lower, loose pieces of 
insulation should be stuffed in the bored 
holes around the piping.

FIGURE A.5.4.2(c) Insulation Recommendations — Ar-
rangement 3.
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of a properly sealed penetration and an assumed maximum wind
velocity on the exposed sprinkler of 30 mph (48 km/h). Where
higher wind velocity is expected, longer exposed barrel lengths
will help avoid freezing of the wet piping. The total length of the
barrel of the dry sprinkler must be longer than the values shown
in Table 6.2.4.1(a) and Table 6.2.4.1(b) because the length
shown in the tables is the minimum length of the barrel that
needs to be exposed to the warmer ambient temperature in the
heated space. See Figure A.6.2.4.1(a) for an example of where to
measure the exposed barrel length for a sidewall sprinkler pen-
etrating an exterior wall and Figure A.6.2.4.1(b) for an example
of where to measure the exposed barrel length for a pendent
sprinkler penetrating a ceiling or top of a freezer.

The ambient temperature exposed to the discharge end of
the sprinkler can be determined by using the lowest one-day
mean temperature from Figure A.6.2.4.1(c).

A.6.4.4 Construction features such as large horizontal beamed
ceilings, sloped ceilings having beams, and steeply sloped ceilings
exist that are outside of the current listings. In these situations,
sprinklers can be installed in a manner acceptable to the author-
ity having jurisdiction to achieve the results specified in this stan-
dard. In making these determinations, consideration should be
given to factors influencing sprinkler system performance such
as sprinkler response characteristics, impact of obstructions on
sprinkler discharge, and number of sprinklers anticipated to op-
erate in the event of a fire.

A.6.4.6.3 Where the obstruction criteria established by this
standard are followed, sprinkler spray patterns will not neces-
sarily get water to every square foot of space within a room. As
such, a sprinkler in a room with acceptable obstructions as
outlined in this standard is not necessarily capable of passing
the fire test (specified by ANSI/UL 1626, Residential Sprinklers
for Fire Protection Service, and other similar laboratory stan-

Caution: Care should be taken to avoid 
compressing the insulation. This reduces 
its R value. To prevent potential freeze-ups 
of the sprinkler piping, the insulation 
should be installed tight against the joists.

FIGURE A.5.4.2(d) Insulation Recommendations — Ar-
rangement 4.

Caution: Care should be taken to avoid 
compressing the insulation. This reduces its 
R value. To prevent potential freeze-ups of 
the sprinkler piping, the insulation should
be installed tight against the joists.

FIGURE A.5.4.2(e) Insulation Recommendations — Ar-
rangement 5.

X

Insulation

Exterior wall

Face of fitting

X = Minimum exposed barrel length

Wet sprinkler pipe

X is measured from the face of the sprinkler fitting
to the inside surface of the exterior wall or insulation —

whichever is closer to the fitting.

FIGURE A.6.2.4.1(a) Dry Sidewall Sprinkler Through Wall.

X

Face of fitting

Wet sprinkler pipe

X = Minimum exposed barrel length

X is measured from the face of the sprinkler fitting
to the inside surface of the exterior wall or insulation —

whichever is closer to the fitting.

Dry sprinkler

Insulated freezer 
structure

Clearance hole

FIGURE A.6.2.4.1(b) Dry Pendent Sprinkler Through Ceil-
ing or Top of Freezer.
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dards) if the fire is started in one of these dry areas. This result
is not to be interpreted as a failure of the sprinklers. The labo-
ratory fire tests are sufficiently challenging to the sprinkler
without additional obstructions as a safety factor to account
for the variables that actually occur in dwellings, including
acceptable obstructions to spray patterns.

The objective is to position sprinklers so that the response
time and discharge are not unduly affected by obstructions
such as ceiling slope, beams, light fixtures, or ceiling fans. The
rules in this section, while different from the obstruction rules
of NFPA 13, provide a reasonable level of life safety while main-
taining the philosophy of keeping NFPA 13R relatively simple
to apply and enforce.

Fire testing has indicated the need to wet walls in the area
protected by residential sprinklers at a level closer to the ceil-
ing than that accomplished by standard sprinkler distribution.
Where beams, light fixtures, sloped ceilings, and other ob-
structions occur, additional residential sprinklers could be
necessary to achieve proper response and distribution, and a
greater water supply could be necessary.

The requirements of 6.4.6.3.4 and 6.4.6.3.5 were devel-
oped from a testing series conducted by the National Fire
Sprinkler Association and The Viking Corporation that in-
cluded fire modeling, sprinkler response tests, sprinkler distri-
bution tests, and full-scale fire tests (Valentine and Isman, In-
teraction of Residential Sprinklers, Ceiling Fans and Similar
Obstructions, National Fire Sprinkler Association, November
2005). This test series, along with additional industry experi-
ence, shows a difference between obstructions that are tight to
the ceiling and obstructions that hang down from the ceiling,
allowing spray over the top. Residential sprinklers require
high wall wetting, which means that they tend to spray over
obstructions that hang down from the ceiling. The test series
showed that the fan blades were not significant obstructions
and that as long as the sprinkler was far enough from the fan
motor housing (measured from the center of the housing),
the sprinkler could control a fire on the other side of the fan
in a small room. In larger rooms, the sprinkler needs to be
augmented by additional sprinklers on the other side of the
fan. The test series showed that the fan on low or medium
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speed did not make a significant difference in sprinkler per-
formance. On high speed (pushing air down) the fan did im-
pact sprinkler performance, but fire control was still achieved
in small rooms. In larger rooms, it is expected that additional
sprinklers would be installed. The test series also showed that
the fan blowing down was more significant than the fan pull-
ing air up.

The rules in 6.4.6.3.8 were developed from years of experi-
ence with NFPA 13 obstruction rules and an additional test
series conducted by the National Fire Sprinkler Association
with the help of Tyco International (Valentine and Isman,
Kitchen Cabinets and Residential Sprinklers, National Fire Sprin-
kler Association, November 2005), which included fire model-
ing, distribution tests, and full-scale fire tests. The test series
showed that pendent sprinklers definitely provide protection
for kitchens, even for fires that start under the cabinets. The
information in the series was less than definitive for sidewall
sprinklers, but distribution data show that sprinklers in the
positions in this standard provide adequate water distribution
in front of the cabinets and that sidewall sprinklers should be
able to control a fire that starts under the cabinets. When pro-
tecting kitchens or similar rooms with cabinets, the pendent
sprinkler should be the first option. If pendent sprinklers can-
not be installed, the next best option is a sidewall sprinkler on
the opposite wall from the cabinets, spraying in the direction
of the cabinets. The third best option is the sidewall sprinkler
on the same wall as the cabinets on a soffit flush with the face
of the cabinet. The last option should be putting sprinklers on
the wall back behind the face of the cabinet because this loca-
tion is subject to being blocked by items placed on top of the
cabinets. It is not the intent of the committee to require sprin-
klers to be installed under kitchen cabinets.

A.6.4.6.3.1 Modern multiple-family building floor plans in-
corporate certain architectural characteristics or features that
can initially seem to make absolute coverage of every single
square foot of floor area a challenge. These features include
angled walls, wing walls, slightly indented walls, and various
soffit configurations.

The “problem” arises when one erroneously considers wa-
ter discharging from a residential sprinkler to travel only in an
absolute straight line, as if it were beams of light. When this
approach is taken, small [1 ft2 to 3 ft2 (0.09 m2 to 0.28 m2)]
typically triangular “shadowed areas” can in theory be formed
on the floor adjacent to their referenced architectural fea-
tures. The shadowed areas are purely on paper and do not
take into account the dynamic variables affecting sprinkler dis-
charge and distribution. It is hardly conceivable that anything
located within one of these areas could remain dry during
adjacent sprinkler discharge. The committee recognizes that
such small theoretically shadowed floor areas are not an issue.
Residential sprinkler distribution patterns are specifically in-
tended to provide superior wall-wetting capability. Survivabil-
ity of the occupants is more dependent on such wall-wetting
than on absolute floor coverage.

Though not specifically referenced as such, in fact, NFPA 13
already permits an appreciable amount of “shadowing” by way of
the basic obstruction figures and tables for various sprinkler ap-
plications. Take, for example, Figure 8.10.6.2.1.3 of NFPA 13,
Minimum Distance from Obstruction (residential upright and
pendent spray sprinklers). Consider a residential sprinkler
spaced 10 ft (3.05 m) off of wall. A 12 in. (305 mm) round col-
umn located in the direction of the wall and 4 ft (1.22 m) away
from the sprinkler would create an allowable “shadowed” area of
approximately 8.6 ft2 (0.8 m2), using the line-of-sight approach.

The intent of NFPA 13R is to provide economically viable,
flashover-preventing, survivability-enhancing residential sprin-
kler layouts. It is not the intent of NFPA13R to require additional
sprinklers for these 1 ft2 to 3 ft2 (0.09 m2 to 0.28 m2) areas.

A.6.4.6.3.2 In such small closets, a single sprinkler installed at
the highest point will help contain a fire by cooling the hot
gases that will collect at the uppermost point. There can be
many different obstructions that will prevent water from
reaching all portions of the closet or compartment. Some
common examples are as follows:

(1) Heating and air-conditioning closets where the plenum
totally blocks the spray pattern and in some cases only
4 in. (101 mm) or less exists between the wall and the
plenum for the sprinkler

(2) Globe or fluorescent lights in closets that hang down ob-
structing the sprinkler

(3) Closets under stairs that switchback where the spray pat-
tern will not reach the low side

A.6.4.6.3.3.1 See Figure A.6.4.6.3.3.1(a) and Figure
A.6.4.6.3.3.1(b).

A.6.6.2 A room is still considered a bathroom if it contains
just a toilet. Additionally, two bathrooms can be adjacent to
each other and are considered separate rooms, provided they
are enclosed with the required level of construction.

A.6.6.4 Closets with washers and dryers, and other heat-
producing mechanical equipment, are not considered clothes
closets, linen closets, or pantries and therefore would require
sprinklers.

Protection area of sprinkler

Shadow area

Pendent or upright sprinkler

FIGURE A.6.4.6.3.3.1(a) Example of Shadow Areas (SSU/
SSP).
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