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1.1* Scope.

1.1.1

This standard shall cover the design, installation, and maintenance of automatic sprinkler systems for protection
against the fire hazards in one- and two-family dwellings and manufactured homes.

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 addressed by NFPA 750.

1.1.3

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

1.2* Purpose.

1.2.1

The purpose of this standard shall be to provide a sprinkler system that aids in the detection and control of
residential fires and thus provides improved protection against injury and life loss.

1.2.2

A sprinkler system shall be designed and installed in accordance 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.

1.3 Retroactivity.

The provisions of this standard reflect a consensus of what is necessary to provide an acceptable degree of
protection from the hazards addressed in this standard at the time the standard was issued.

1.3.1

Unless otherwise specified, the provisions of this standard shall not apply to facilities, equipment, structures, or
installations that existed or were approved for construction or installation prior to the effective date of 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
unacceptable 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 jurisdiction, 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 prevent the use of systems, methods, or devices of equivalent or superior
quality, strength, fire resistance, effectiveness, durability, and safety over those prescribed by this standard.

1.4.1

Technical documentation shall be submitted to the authority 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.
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1.5.3

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

Table 1.5.3 Metric Conversions

Name of Unit Unit Symbol Conversion Factor

liter L 1 gal = 3.785 L

pascal Pa 1 psi = 6894.757 Pa

bar bar 1 psi = 0.0689 bar

bar bar 1 bar = 105 Pa

1.5.4*

Where a value for measurement as specified in this standard is followed by an equivalent value in other units,
the first stated value shall be regarded as the requirement.

1.5.5

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

1.6 New Technology.

1.6.1

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

1.6.2

Materials or devices not specifically designated by this standard shall be utilized in complete accord with all
conditions, 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
considered 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, 2019 2022  edition.

NFPA 70®, National Electrical Code®, 2017 2020  edition.

NFPA 72®, National Fire Alarm and Signaling Code®, 2019 2022  edition.

NFPA 220, Standard on Types of Building Construction, 2018 2021  edition.

NFPA 750, Standard on Water Mist Fire Protection Systems, 2019 edition.

2.3 Other Publications.

2.3.1 ASME Publications.

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

ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings, :  Classes 25, 125, and 250, 2015.

ASME B16.3, Malleable Iron Threaded Fittings, :  Classes 150 and 300, 2016.

ASME B16.4, Gray Iron Threaded Fittings, :  Classes 125 and 250, 2016.

ASME B16.5, Pipe Flanges and Flanged Fittings, :  NPS 1/2 through NPS 24 Metric/Inch Standard, 2013 2017 .

ASME B16.9, Factory-Made Wrought Buttwelding Fittings, 2012 2018 .

ASME B16.11, Forged Fittings, Socket-Welding and Threaded, 2016.

ANSI/ ASME B16.15, Cast Copper Alloy Threaded Fittings: Classes 125 and 250, 2013 2018 .

ASME B16.18, Cast Copper Alloy Solder-Joint Pressure Fittings, 2012 2018 .

ASME B16.22, Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings, 2013 2018 .

ASME B16.25, Buttwelding Ends, 2012 2017 .

ASME B36.10M, Welded and Seamless Wrought Steel Pipe, 2015 2018 .
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2.3.2 ASTM Publications.

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

ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless, 2012 2018 .

ASTM A135/A135M, Standard Specification for Electric-Resistance-Welded Steel Pipe, 2009 (2014) 2019 .

ASTM A234/A234M, Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for
Moderate and High Temperature Service, 2016 2018a .

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

ASTM B32, Standard Specification for Solder Metal, 2008, reapproved ( 2014) .

ASTM B43, Standard Specification for Seamless Red Brass Pipe, Standard Sizes, 2015.

ASTM B75/B75M, Standard Specification for Seamless Copper Tube, 2011 2019 .

ASTM B88, Standard Specification for Seamless Copper Water Tube, 2016.

ASTM B251/B251M , Standard Specification for General Requirements for Wrought Seamless Copper and
Copper-Alloy Tube, 2010 2017 .

ASTM B813, Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and
Copper-Alloy Tube, 2016.

ASTM B828, Standard Practice for Making Capillary Joints by Soldering of Copper and Copper Alloy Tube and
Fittings, 2016.

ASTM F437, Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80, 2015.

ASTM F438, Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 40, 2015 2017 .

ASTM F439, Standard Specification for Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80, 2013.

ASTM F442/F442M, Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe (SDR–PR),
2013 e1.

ASTM F876, Standard Specification for Crosslinked Polyethylene (PEX) Tubing, 2015a 2019a .

2.3.3 AWS Publications.

American Welding Society, 8669 NW 36 Street, #130, Miami, FL 33166-6672.

AWS A5.8M/A5.8, Specification for Filler Metals for Brazing and Braze Welding, 2011, Amendment 1, 2012 .

2.3.4 Other Publications.

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

2.4 References for Extracts in Mandatory Sections.

NFPA 13R, Standard for the Installation of Sprinkler Systems in Low-Rise Residential Occupancies, 2019 2022
edition.

NFPA 5000®, Building Construction and Safety Code®, 2018 2021  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.

3.2 NFPA Official Definitions.

3.2.1* Approved.

Acceptable to the authority having jurisdiction.

3.2.2* Authority Having Jurisdiction (AHJ).

An organization, office, or individual responsible for enforcing the requirements of a code or standard, or for
approving equipment, materials, an installation, or a procedure.

3.2.3 Labeled.

Equipment or materials to which has been attached a label, symbol, or other identifying mark of an organization
that is acceptable to the authority having jurisdiction and concerned with product evaluation, that maintains
periodic inspection of production of labeled equipment or materials, and by whose labeling the manufacturer
indicates compliance with appropriate standards or performance in a specified manner.
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3.2.4* Listed.

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

3.2.5 Shall.

Indicates a mandatory requirement.

3.2.6 Should.

Indicates a recommendation or that which is advised but not required.

3.2.7 Standard.

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

3.3 General Definitions.

3.3.1 Back-to-Back Townhouse.

See 3.3.16.1 .

3.3.2* Bathroom.

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

3.3.3 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. (200 mm) from the ceiling and the total
width of the openings in a single wall does not exceed 8 ft (2.4 m) in width. A single opening of 36 in. (900 mm)
or less in width without a lintel is permitted when there are no other openings to adjoining spaces.

3.3.4 Design Discharge.

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

3.3.5 Dwelling.

Any detached building, or any part of a townhouse, back-to-back townhouse, or stacked townhouse  structure
that is separated from the remainder of the townhouse structure with fire resistance rated assemblies in
accordance with local building code, that contains no more than two dwelling units intended to be used, rented,
leased, let, or hired out to be occupied or that are occupied for habitation purposes.

3.3.6 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, sanitary, and sleeping facilities.

3.3.7* Manufactured Home.

A structure, transportable in one or more sections, which, in the traveling mode, is 8 body-ft (2.4 m) or more in

width or 40 body-ft (12 m) or more in length or, when erected on site, is 320 ft2 (30 m2) or more and which is
built on a permanent chassis and designed to be used as a dwelling, with or without a permanent foundation,
when connected to the required utilities, and includes plumbing, heating, air-conditioning, and electrical systems
contained therein; except that such terms include any structure that meets all the requirements of this paragraph
except the size requirements and with respect to which the manufacturer voluntarily files a certification required
by the regulatory agency. Calculations used to determine the number of square feet in a structure are based on
the structure's exterior dimensions, measured at the largest horizontal projections when erected on site. These
dimensions include all expandable rooms, cabinets, and other projections containing interior space, but do not
include bay windows.

3.3.8* Premixed Antifreeze Solution.

A mixture of an antifreeze material with water that is prepared and factory-mixed by the manufacturer with a
quality control procedure in place that ensures that the antifreeze solution remains homogeneous and that the
concentration is as specified.

3.3.9 Pressure.

3.3.9.1 Supply Pressure.

The pressure within the supply (e.g., city or private supply water source).
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3.3.9.2 System Pressure.

The pressure within the system (e.g., above the control valve).

3.3.9.3 System Working Pressure.

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

3.3.10 Pump.

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

3.3.11* Shadow Area.

The dry floor area within the protection area of a sprinkler created by the portion of sprinkler discharge that is
blocked by a wall or partition.

3.3.12 Sprinkler.

3.3.12.1 Automatic Sprinkler.

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

3.3.12.2 Residential Sprinkler.

A type of fast-response sprinkler having a thermal element with an RTI of 50 (meters-seconds)
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 dwelling units.

3.3.13 Sprinkler Systems.

3.3.13.1 Antifreeze Sprinkler System.

A wet pipe system using automatic sprinklers that contains a liquid solution to prevent freezing of the system,
intended to discharge the solution upon sprinkler operation, followed immediately by water from a water supply.

3.3.13.2 Dry Pipe Sprinkler System.

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

3.3.13.3* Multipurpose Piping Sprinkler System.

A piping system intended to serve both domestic needs in excess of a single fixture and fire protection needs
from one common piping system throughout the dwelling unit(s).

3.3.13.4* Network Sprinkler System.

A type of multipurpose system utilizing a common piping system supplying domestic fixtures and fire sprinklers
where each sprinkler is supplied by a minimum of three separate paths.

3.3.13.5* Passive Purge Sprinkler System.

A type of sprinkler system that serves a single toilet in addition to the fire sprinklers.

3.3.13.6 Preaction Sprinkler System.

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

3.3.13.7 Pre-Engineered Sprinkler System.

A packaged sprinkler system including all components connected to the water supply and designed to be
installed according to pretested limitations.

3.3.13.8 Sprinkler System.

A system that consists of an integrated network of piping designed in accordance with fire protection engineering
standards that includes a water supply source, a water control valve, and a drain. The portion of the sprinkler
system above ground is a network of specifically sized or hydraulically designed piping installed in a building,
structure, or area, generally overhead, and to which sprinklers are attached in a systematic pattern. The system
is commonly activated by heat from a fire and discharges water over the fire area.

3.3.13.9* Stand-Alone Sprinkler System.

A sprinkler system where the aboveground piping serves only fire sprinklers.

3.3.13.10 Wet Pipe Sprinkler System.

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

3.3.14 Stacked Townhouse.

See 3.3.16.2 .
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3.3.15 Townhouse.

See 3.3.16.3 .

3.3.16 Townhouses .

3.3.16.1 Back-to-Back Townhouse.

A one-family dwelling constructed in attached groups of three or more units where units share a common back
wall and at least one side.

3.3.16.2 Stacked Townhouse.

A one-family dwelling constructed in attached groups of three or more units where two units are stacked on top
of each other and have open space on at least two sides.

3.3.16.3 Townhouse.

A one-family dwelling constructed in attached groups of three or more units in which each unit extends from the
foundation to the roof and has open space on at least two sides. [5000,2018 2021 ]

3.3.17 Valve.

3.3.17.1 Check Valve.

A valve that allows flow in one direction only.

3.3.17.2* Control Valve.

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

3.3.18 Waterflow Alarm.

A sounding device activated by a waterflow detector or alarm check valve.

3.3.19 Waterflow Detector.

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

Chapter 4 General Requirements

4.1 Sprinkler Temperature Ratings.

4.1.1

Sprinklers having a temperature rating of 135°F to 170°F (57°C to 77°C) shall be classified as ordinary
temperature–rated sprinklers.

4.1.2

Sprinklers having a temperature rating of 175°F to 225°F (79°C to 107°C) shall be classified as intermediate
temperature–rated sprinklers.

4.1.3

Sprinklers having a temperature rating of 250°F to 300°F (121°C to 149°C) shall be classified as high
temperature–rated sprinklers.

4.2 Tube.

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

4.3 Listed or Labeled.

Listed or labeled devices and materials shall be installed and used in accordance with the listing limitations and
the manufacturers' instructions unless permitted by other sections of this document.

4.4* Documentation.

Documentation shall be provided upon request to demonstrate that the water supply, listed devices, and sprinkler
coverage comply with the requirements of this standard.

4.5 Qualifications.

The layout, calculation, and installation of sprinkler systems installed in accordance with this standard shall only
be performed by people knowledgeable and trained in such systems.

Chapter 5 System Components

5.1 General.

5.1.1*

Only new sprinklers shall be installed in sprinkler systems.

5.1.1.1*

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

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

5.1.1.2

Spare sprinklers shall not be required to be provided.

5.1.2

Except as permitted by 5.1.2.1, devices and materials used in sprinkler systems shall be listed.

5.1.2.1

The following devices and components shall not be required to be listed:

(1) Water supply pipe and fittings

(2) Tanks

(3) Expansion tanks

(4) Connections up to 5 ft (1.5 m) long between a tank and a pump

(5) Pumps

(6) Valves

(7) Gauges

(8) Waterflow detection and notification  devices

(9) Hangers

(10) Backflow prevention devices approved by the water authority

(11) Water meters

5.2 Aboveground Pipe and Equipment.

5.2.1

Listed residential sprinklers installed in systems complying with 5.2.2.3, 5.2.2.4, 5.2.5.3, or 5.2.5.4 shall be
permitted to have a minimum pressure rating of 130 psi (9 bar).

5.2.2*
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Pipe or tube used in sprinkler systems shall be of the materials specified in Table 5.2.2 or shall be in accordance
with 5.2.3.

Table 5.2.2 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 Black and hot-dipped zinc-coated (galvanized)
welded and seamless steel pipe for fire protection use

ASTM
A795/A795M

Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless Pipe, steel, black and hot-dipped, zinc-coated, welded and seamless

ASTM
A53/A53M

Welded and Seamless Wrought Steel Pipe  and seamless wrought steel pipe
ANSI ASME
B36.10M

Standard Specification for Electric-Resistance-Welded Steel Pipe Electric-resistance-welded
steel pipe

ASTM
A135/A135M

Standard Specification for Seamless Copper Tube [Copper Tube (Drawn,
Seamless)] Seamless copper tube [copper tube (drawn, seamless)]

ASTM
B75/B75M

Standard Specification for Seamless Copper Water Tube Seamless copper water tube ASTM B88

Standard Specification for General Requirements for Wrought Seamless Copper and Copper-
Alloy Tube Wrought seamless copper and copper-alloy tube

ASTM
B251/B251M

Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and
Copper-Alloy Tube Liquid and paste fluxes for soldering applications of copper and copper-
alloy tube

ASTM B813

Specification for Filler Metals for Brazing and Braze Welding (BCuP, copper-phosphorus, or
copper-phosphorus-silver brazing filler metal) Filler metals for brazing and braze welding
(BCuP, copper-phosphorus, or copper-phosphorus-silver brazing filler metal)

AWS
A5.8M/A5.8

Standard Specification for Solder Metal [alloy grades containing less than 0.2 percent lead as
identified in ASTM B32, Table 5, Section 1, and having a solidus temperature that exceeds
400°F (204°C)] Solder metal [alloy grades containing less than 0.2 percent lead as identified in
Section 1 of Table 5 of ASTM B32 and having a solidus temperature that exceeds 400°F
(204°C)]

ASTM B32

Standard Specification for Seamless Red Brass Pipe Seamless red brass pipe ASTM B43

5.2.2.1

The chemical properties, physical properties, and dimensions of pipe materials shall be at least equivalent to the
standards cited in Table 5.2.2.

5.2.2.2*

Pipe used in sprinkler systems other than those addressed in 5.2.2.3 or 5.2.2.4 shall be designed to withstand a
working pressure of not less than 175 psi (12.2 bar).

5.2.2.3

Nonmetallic pipe used in multipurpose piping systems and passive purge systems not equipped with a fire
department connection shall be designed to withstand a working pressure of not less than 130 psi (9 bar) at
120°F (49°C).

5.2.2.4

Nonmetallic pipe used in wet pipe sprinkler systems not equipped with a fire department connection and
provided with a pressure-reducing valve set no higher than 80 psi (5.5 bar) shall be designed to withstand a
working pressure of not less than 130 psi (9 bar) at 120°F (49°C) and 100 psi (6.9 bar) at 180°F (82°C).

5.2.2.4.1

If the maximum static pressure from the water supply is less than or equal to 80 psi (5.5 bar), pipe designed to
withstand a working pressure of not less than 130 psi (9 bar) at 120°F (49°C) and 100 psi (6.9 bar) at 180°F
(82°C) shall be permitted to be used without a pressure-reducing valve.

5.2.2.4.2

If a pressure-reducing valve is used to comply with 5.2.2.4, an automatic means of pressure relief shall be
installed on the sprinkler system side of the pressure-reducing valve.

5.2.3

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

5.2.3.1

Pipe differing from those specified in Table 5.2.2 shall be installed in accordance with their listings and the
manufacturers' installation instructions.
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5.2.3.2*

Chlorinated polyvinyl chloride (CPVC) pipe and crosslinked polyethylene (PEX) pipe shall comply with the
portions of the American Society for Testing and Materials (ASTM) standards specified in Table 5.2.3.2 that apply
to fire protection service.

Table 5.2.3.2 Specifically Listed Pipe or Tube Materials and Dimensions

Materials and Dimensions Standard

Nonmetallic Piping:

Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe (SDR-
PR) Chlorinated poly(vinyl chloride) (CPVC) plastic pipe (SDR–PR)

ASTM
F442/F442M

Standard Specification for Crosslinked Polyethylene (PEX) Tubing Crosslinked polyethylene
(PEX) tubing

ASTM F876

5.2.3.3*

Pipe or tube through holes or notches in wood and metal stud walls within 1 1 ⁄4  in. (32 mm) from the inside
face of the stud shall be protected from mechanical damage.

5.2.4

Schedule 10 steel pipe shall be permitted to be joined with mechanical groove couplings approved for service.

5.2.4.1

Where mechanical groove couplings are used to join pipe, grooves shall be rolled on the pipe by an approved
groove-rolling machine.

5.2.5

Fittings used in sprinkler systems shall be of the materials listed in Table 5.2.5 or shall be in accordance with
5.2.9.

Table 5.2.5 Fitting Materials and Dimensions

Materials and Dimensions Standard

Cast Iron:

Gray Iron Threaded Fittings, Classes 125 and 250 Gray iron threaded fittings, Classes 125
and 250

ASME B16.4

Gray Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, and 250 Gray iron pipe flanges
and flanged fittings, Classes 25, 125, and 250

ASME B16.1

Malleable Iron:

Malleable Iron Threaded Fittings, Classes 150 and 300 Malleable iron threaded fittings,
Classes 150 and 300

ASME B16.3

Steel:

Factory-Made Wrought Buttwelding Fittings Factory-made wrought buttwelding fittings ASME B16.9

Buttwelding Ends  ends ASME B16.25

Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for
Moderate and High Temperature Service Piping fittings of wrought carbon steel and alloy steel
for moderate and high temperature service

ASTM
A234/A234M

Pipe Flanges and Flanged Fittings, NPS 1/2 through NPS 24 Metric/Inch Standard Pipe
flanges and flanged fittings, NPS 1/2 through NPS 24 metric/inch standard

ASME B16.5

Forged Fittings, Socket-Welding and Threaded Forged fittings, socket-welding and threaded ASME B16.11

Copper:

Wrought Copper and Copper Alloy Solder Joint Pressure Fittings Wrought copper and copper
alloy solder joint pressure fittings

ASME B16.22

Cast Copper Alloy Solder Joint Pressure Fittings Cast copper alloy solder joint pressure
fittings

ASME B16.18

Cast Copper Alloy Threaded Fittings: Classes 125 and 250 Cast copper alloy threaded
fittings: Classes 125 and 250

ANSI/ ASME
B16.15
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5.2.5.1

The chemical properties, physical properties, and dimensions of fitting materials shall be at least equivalent to
the standards cited in Table 5.2.5.

5.2.5.2

Fittings used in sprinkler systems other than those addressed in 5.2.5.3 or 5.2.5.4 shall be designed to withstand
a working pressure of not less than 175 psi (12.1 bar).

5.2.5.3

Nonmetallic fittings used in multipurpose piping systems and passive purge systems not equipped with a fire
department connection shall be designed to withstand a working pressure of not less than 130 psi (9 bar) at
120°F (49°C).

5.2.5.4

Nonmetallic fittings used in wet pipe sprinkler systems not equipped with a fire department connection and
provided with a pressure-reducing valve set no higher than 80 psi (5.5 bar) shall be designed to withstand a
working pressure of not less than 130 psi (9 bar) at 120°F (49°C) and 100 psi (6.9 bar) at 180°F (82°C).

5.2.5.4.1

If the maximum static pressure from the water supply is less than or equal to 80 psi (5.5 bar), fittings designed to
withstand a working pressure of not less than 130 psi (9 bar) at 120°F (49°C) and 100 psi (6.9 bar) at 180°F
(82.2°C) shall be permitted to be used without a pressure-reducing valve.

5.2.5.4.2

If a pressure-reducing valve is used to comply with 5.2.5.4, an automatic means of pressure relief shall be
installed on the sprinkler system side of the pressure-reducing valve.

5.2.6

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

5.2.7

Joints for the connection of copper tube for wet pipe systems and antifreeze systems shall be solder joints or be
brazed.

5.2.8

Solder joints, where permitted, shall be fabricated in accordance with the methods and procedures listed in
ASTM B828, Standard Practice for Making Capillary Joints by Soldering of Copper and Copper Alloy Tube and
Fittings.

5.2.9

Types of fittings other than those specified in Table 5.2.5 shall be permitted to be used where listed for sprinkler
system use.

5.2.9.1

Fittings differing from those specified in Table 5.2.5 shall be installed in accordance with their listings and the
manufacturers' installation instructions.

5.2.9.2*

CPVC fittings shall comply with the portions of the ASTM standards specified in Table 5.2.9.2 that apply to fire
protection service.

Table 5.2.9.2 Specifically Listed Fittings Materials and Dimensions

Materials and Dimensions Standard

Standard Specification for Threaded Chlorinated Poly (Vinyl Chloride) (CVPC) Plastic Pipe Fittings,
Schedule 80 Threaded chlorinated poly(vinyl chloride) (CVPC) plastic pipe fittings, Schedule 80

ASTM
F437

Standard Specification for Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 40 Socket-type chlorinated poly(vinyl chloride) (CPVC) plastic pipe fittings,
Schedule 40

ASTM
F438

Standard Specification for Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80 Socket-type chlorinated poly(vinyl chloride) (CPVC) plastic pipe fittings,
Schedule 80

ASTM
F439

5.2.10

Other joining methods investigated for suitability in automatic sprinkler installations and listed for this service
shall be permitted.
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5.3* Water Supply Pipe and Fittings.

Any type of pipe or tube acceptable under the applicable plumbing code for aboveground or underground supply
pipe shall be acceptable as a supply for these portions of a fire sprinkler system when installed as follows and in
accordance with manufacturer’s recommendations:

(1) Between the point of connection and the water supply source

(2) Between a remote system riser and the dwelling or home

5.4 Pre-Engineered Systems.

Where listed pre-engineered systems are installed, they shall be installed within the limitations that have been
established by the testing laboratories.

Chapter 6 Water Supply

6.1 General Provisions.

6.1.1

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

6.1.2

Where stored water is used as the sole source of supply, the minimum quantity shall equal the water demand
rate times 10 minutes unless permitted otherwise by 6.1.3.

6.1.3

Where stored water is used as the sole source of supply, the minimum quantity shall be permitted to equal the
highest calculated water demand rate times 7 minutes where dwelling units meet the following criteria:

(1) One story in height

(2) Less than 2000 ft2 (185 m2) in area

6.1.4

The stored water requirement of 6.1.2 or 6.1.3 shall be permitted to be a combination of the water in the well,
including the refill rate, plus the water in the holding tank if such tank can supply the sprinkler system.

6.1.5

The stored water supply requirement of 6.1.2 or 6.1.3 shall be permitted to be a combination of the water in the
storage tank and the refill rate when the refilling method is automatic.

6.1.6

The automatic means requirement of 6.1.5  shall be permitted to be a float valve or similar device.

6.2* Water Supply Sources.

The following water supply sources shall be considered to be acceptable by this standard:

(1) A connection to a reliable waterworks system with or without an automatically operated pump

(2) An elevated tank

(3) A pressure tank designed to American Society of Mechanical Engineers (ASME) standards for a pressure
vessel with a reliable pressure source

(4) A stored water source with an automatically operated pump

(5) A well with a pump of sufficient capacity and pressure to meet the sprinkler system demand

6.2.1

Where a pump is the source of pressure for the water supply for a fire sprinkler system but is not a portion of the
domestic water system, the following shall be met:

(1) A test connection shall be provided downstream of the pump that creates a flow of water equal to the
smallest sprinkler K-factor on the system.

(2) Pump motors using ac power shall be rated for 240 V and wired in accordance with the NEC (NFPA 70).

(3) Any disconnecting means for the pump shall be approved.

(4) The pump shall be located not less than 11⁄2 in. off the floor.
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6.2.2

Where a pump and tank is the source of supply for a fire sprinkler system but is not a portion of the domestic
water system, the requirements of 6.2.1 and the following shall be met:

(1) The test connection shall return water to the tank.

(2) A method for refilling the tank shall be piped to the tank.

(3) A method of determining the water level in the tank shall be provided without having to open the tank.

6.2.3*

Where more than one dwelling unit is served by the same water supply pipe, each dwelling unit shall have an
individual control valve that serves the fire sprinkler system in that dwelling unit and the owner shall have access
to the valve that controls the sprinkler system in their unit.

6.2.3.1

The control valve shall be permitted to serve the domestic water supply.

6.2.3.2

In the situation addressed by 6.2.3, no valve controlling the sprinkler system in a unit shall be located in another
unit.

6.2.3.3*

Where a well pump is the source of supply for both the fire sprinkler system and the domestic water system 6.1.4
and Section 6.5 shall apply.

6.3* Multipurpose Piping System.

6.3.1

A multipurpose piping system shall be installed in accordance with 6.3.2 through 6.3.4.

6.3.2

Multipurpose piping systems shall be approved by the local plumbing or health authority.

6.3.3

All piping in the system supplying sprinklers shall be listed and conform to the piping specifications of this
standard.

6.3.3.1

Piping connected to the system that supplies only plumbing fixtures shall comply with local plumbing and health
authority requirements but is not required to be listed.

6.3.4

A warning sign, with minimum 1⁄4 in. (6 mm) letters, shall be affixed adjacent to the main shutoff valve and shall
state the following:

WARNING: The water system for this home supplies fire sprinklers that require certain flows and pressures to
fight a fire. Devices that restrict the flow or decrease the pressure or automatically shut off the water to the fire
sprinkler system, such as water softeners, filtration systems, and automatic shutoff valves, shall not be added to
this system without a review of the fire sprinkler system by a fire protection specialist. Do not remove this sign.

6.4 Manufactured Home Water Supply.

For sprinklered buildings manufactured off site, the minimum flow and pressure needed to satisfy the system
design criteria on the system side of the meter shall be specified on a data plate by the manufacturer.

6.5 Common Supply Pipes.

6.5.1

Where common supply pipes serve both fire sprinkler and domestic use, they shall comply with 6.5.2 and 6.5.3.

6.5.2

In common water supply connections serving more than one dwelling unit, 5 gpm (20 L/min) shall be added to
the sprinkler system demand to determine the size of common piping and the size of the total water supply
requirements where no provision is made to prevent flow into the domestic water system upon operation of a
sprinkler.

6.5.3

Where water treatment and filtration are installed, one of the following conditions shall be met:

(1) The flow restriction and pressure loss through the water treatment equipment shall be taken into account in
the hydraulic calculations.

(2) An automatic bypass shall be installed around the water treatment equipment that directs all water directly to
the system.

Chapter 7 Installation

7.1 Valves.
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7.1.1

A single control valve arranged to shut off both the domestic system and the sprinkler system shall be installed
unless a separate shutoff valve for the sprinkler system is installed in accordance with 7.1.2.

7.1.2

The sprinkler system piping shall not have separate control valves installed unless supervised by one of the
following 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

7.1.3

A separate shutoff valve shall be installed for the domestic water supply in installations other than those
complying with Section 6.3.

7.1.4

If provided, a backflow prevention assembly that includes a shutoff valve shall be considered a control valve, and
an additional control valve shall not be required.

7.2 Drains and Test Connections.

7.2.1*

Each sprinkler system shall have a minimum 1⁄2 in. (15 mm) drain on the system side of the control valve.

7.2.2

A valve shall be installed in the drain piping.

7.2.3

A drain shall be installed for each trapped portion of a dry system that is subject to freezing temperatures.

7.2.4*

Where waterflow alarms are provided, test connections shall be installed at locations that allow flow testing of
water supplies, connections, and alarm mechanisms.

7.2.5

The test connections, where provided, shall contain a K-factor equal to or smaller than the smallest sprinkler
K-factor installed in the system.

7.2.6*

Where a pressure-reducing or pressure-regulating valve is installed on a stand-alone system, a test connection
with a K-factor at least as large as the smallest sprinkler K-factor on the system shall be installed downstream of
the device.

7.3 Pressure Gauges.

7.3.1

Where a dry system is installed, a pressure gauge shall be installed to indicate system air pressure.

7.3.2

Where a pressure tank is used for the water supply, a pressure gauge shall be installed to indicate tank pressure.

7.3.3

Where a pressure-reducing or pressure-regulating valve is installed on a stand-alone system, a pressure gauge
shall be installed downstream of the device.

7.4 Piping Support.

7.4.1

Listed pipe shall be supported in accordance with any listing limitations.

7.4.2

Pipe that is not listed, and listed pipe with listing limitations that do not include piping support requirements, shall
be supported from structural members using support methods comparable to those required by applicable local
plumbing codes.

7.4.3

Piping laid on open joists or rafters shall be supported in a manner that prevents lateral movement.
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7.4.4*

Sprinkler piping shall be supported in a manner that prevents the movement of piping upon sprinkler operation.

7.4.5*

Where sprinkler piping is exposed to the sprinkler protected area, it shall be supported with metal hangers or
hangers made of the same material as the structure.

7.5 Sprinklers.

7.5.1

Listed residential sprinklers shall be used unless another type is permitted by 7.5.3, 7.5.4, or 7.5.5. (See A.10.2.)

7.5.2

Residential sprinklers shall not be used on systems other than wet pipe systems unless specifically listed for use
on that particular type of system.

7.5.3

Listed residential or quick-response standard spray dry pendent or dry sidewall sprinklers shall be permitted to
be extended into unheated areas not intended for living purposes.

7.5.4

Quick-response sprinklers shall be permitted to be used in mechanical closets.

7.5.5*

Quick-response spray sprinklers shall be permitted to be used in saunas and steam rooms in accordance with
7.5.6.3(4).

7.5.6 Temperature Ratings.

7.5.6.1

Sprinklers installed where maximum ambient ceiling temperatures do not exceed 100°F (38°C) shall be ordinary
temperature–rated or intermediate–temperature rated sprinklers throughout unless modified by the requirements
of 7.5.6.3.

7.5.6.2

Sprinklers installed where maximum ambient ceiling temperatures are between 101°F and 150°F (38°C and
65°C) shall be intermediate temperature–rated sprinklers unless modified by 7.5.6.3.
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7.5.6.3*

The following practices shall be observed when installing residential sprinklers unless higher expected ambient
temperatures require a higher temperature rating:

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

(2) Sprinklers in an unventilated concealed space under an uninsulated roof or in an unventilated attic shall be
of intermediate temperature classification.

(3)

(4) Sprinklers installed in saunas and steam rooms where the maximum ambient ceiling temperatures are
between 151°F and 225°F (66°C to 107°C) shall be high temperature–rated spray sprinklers.

(5) Sprinklers in closets containing ventless clothes dryers shall be of the intermediate temperature
classification or higher.

Table 7.5.6.3 Minimum Distances for Ordinary and Intermediate Temperature Residential Sprinklers

From Edge of Source to Ordinary
Temperature Sprinkler

From Edge of Source to
Intermediate Temperature Sprinkler

Heat Source in. mm in. mm

Side of open or recessed
fireplace

36 900 12 300

Front of recessed fireplace 60 1500 36 900

Coal- or wood-burning stove 42 1050 12 300

Kitchen range 18 450 9 225

Wall oven 18 450 9 225

Hot air flues 18 450 9 225

Uninsulated heat ducts 18 450 9 225

Uninsulated hot water pipes 12 300 6 150

Side of ceiling- or wall-
mounted hot air diffusers

24 600 12 300

Front of wall-mounted hot air
diffusers

36 900 18 450

Hot water heater or furnace 6 150 3 75

Light fixture

  0 W–250 W 6 150 3 75

  250 W–499 W 12 300 6 150

7.5.7* Painting and Ornamental Finishes.

Sprinklers shall not be painted or enameled unless applied by the manufacturer and the sprinkler has been listed
with such finishes.

7.5.8 Escutcheon Plates.

Where nonmetallic sprinkler ceiling plates (escutcheons) or recessed escutcheons (metallic or nonmetallic) are
used, they shall be listed based on testing of the assembly as a residential sprinkler.

7.5.9 Solvent Cement.

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.

7.6* Alarms.

Local waterflow alarms shall be provided on all sprinkler systems in homes not equipped with smoke alarms or
smoke detectors in accordance with NFPA 72.

7.7 Attics.

When nonmetallic piping is installed in attics, adequate insulation shall be provided on the attic side of the piping
to avoid exposure of the piping to temperatures in excess of the pipe's rated temperature.

7.8 Multipurpose and Passive Purge Systems.

* Sprinklers installed near specific heat sources that are identified in Table 7.5.6.3 shall be of the temperature
rating indicated in Table 7.5.6.3 unless sprinklers are listed for positioning closer to the heat source.
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7.8.1

Where common supply pipes serve both fire sprinkler and domestic uses, a point of connection shall be
provided for the domestic connection.

7.8.2

Where the fire sprinkler system and the domestic system are separate, the point of connection shall be
permitted to be at any location complying with Sections 6.2 , 6.3 , or 6.5 .

7.8.3

For passive purge systems, the fire sprinkler system installer shall provide a minimum 1 ⁄2  in. (13 mm) NPT
capped or plugged connection at the compartment where the passive purge fixture will be installed.

7.8.4

Other means and locations of connections shall be permitted when coordinated with the domestic installer and
approved by the authority having jurisdiction.

Chapter 8 Sprinkler Position and Location

8.1 Design Criteria.

8.1.1 Sloped Ceilings.

8.1.1.1

Where the ceiling is sloped, the maximum S dimension shall be measured along the slope of the ceiling to the
next sprinkler, as shown in Figure 8.1.1.1.

Figure 8.1.1.1 Measuring S Dimension.

8.1.1.2

The sprinklers shall maintain the minimum listed spacing, but no less than 8 ft (2.4 m), measured in the plan view
from one sprinkler to another, as shown in Figure 8.1.1.1.

8.1.2 Nonresidential Sprinklers.

Sprinklers other than residential sprinklers shall be installed in accordance with the coverage criteria specified by
NFPA 13.

8.1.3 Sprinkler Coverage.

8.1.3.1 Residential Sprinklers.

8.1.3.1.1

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

8.1.3.1.2*

Where construction features or other special conditions exist that are outside the scope of sprinkler listings, listed
sprinklers shall be permitted to be installed beyond their listing limitations.

8.1.3.1.3

Where a physical barrier exists between the sprinklers that prevents each sprinkler from directly spraying on the
other, there shall be no minimum distance between sprinklers.

8.1.4 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).

8.2 Position of Sprinklers.

8.2.1 Residential Pendent and Upright Sprinklers.

8.2.1.1

Pendent and upright sprinklers that have not been listed with specific deflector to ceiling distances shall be
positioned so that the deflectors are within 1 in. to 4 in. (25 mm to 100 mm) from the ceiling unless otherwise
permitted by 8.2.7 or 8.2.1.2.
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8.2.1.2*

Pendent-type residential sprinklers located under or adjacent to beams in accordance with 10.2.1 shall be
installed in accordance with one of the following:

(1) Pendent, recessed pendent, concealed,  and flush-type pendent sprinklers shall be permitted to be installed
directly under a beam having a maximum depth of 14 in. (350 mm) with the sprinkler deflector 1 in. to 2 in.
(25 mm to 50 mm) below the beam, or in accordance with the manufacturer’s instructions for recessed or
flush sprinklers if the deflector is less than 1 in. (25 mm) below the beam, as shown in Figure 8.2.1.2(a).

(2) Pendent sprinklers shall be permitted to be installed adjacent to beams where the vertical centerline of the
sprinkler is no greater than 2 in. (50 mm) from the edge of the beam and with the sprinkler deflector 1 in. to
2 in. (25 mm to 50 mm) below the beam, or in accordance with the manufacturer’s instructions for flush
sprinklers if the deflector is less than 1 in. (25 mm) below the beam, as shown in Figure 8.2.1.2(b).

Figure 8.2.1.2(a) Position of Sprinkler Under a Beam.

Figure 8.2.1.2(b) Position of Sprinkler Adjacent to a Beam.
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8.2.1.3

Concealed sprinklers shall be permitted to be installed in beams up to 4 in. (100 mm) in depth.

8.2.1.3

Pendent and upright sprinklers that have been listed with specific positioning criteria shall be positioned in
accordance with their listing unless permitted otherwise by 8.2.7.

8.2.2 Residential Sidewall Sprinklers.

8.2.2.1

Sidewall sprinklers that have not been listed with specific positioning criteria shall be positioned so that the
deflectors are within 4 in. to 6 in. (100 mm to 150 mm) from the ceiling.

8.2.2.2

Sidewall sprinklers that have been listed with specific positioning criteria shall be installed in accordance with
their listing.

8.2.2.3

Residential horizontal sidewall sprinkler deflectors shall be located no more than 6 in. (150 mm) from the face of
the wall or soffit on which they are mounted.

8.2.3 Nonresidential Sprinklers.

Sprinklers other than residential sprinklers shall be positioned in accordance with the positioning criteria specified
by NFPA 13.

8.2.4 Basements Without Ceilings.

In basements where ceilings are not required for the protection of piping or where metallic pipe is installed,
residential sprinklers shall be permitted to be positioned in a manner that anticipates future installation of a
finished ceiling.

8.2.5* Obstructions to Residential Sprinklers.

8.2.5.1 Pendent Sprinklers.

8.2.5.1.1

Pendent sprinklers shall be located at least 36 in. (900 mm) away from obstructions such as ceiling fans and light
fixtures unless the requirements of 8.2.5.3 are met.

8.2.5.1.2

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

8.2.5.1.3

Where the sprinkler cannot be located 36 in. (900 mm) away from the obstruction (as measured from the center
of the obstruction), an additional sprinkler shall be located on the other side of the obstruction.

8.2.5.1.4

Where the area of the fan blades encompass more than 50 percent of the area of the plan view, the sprinkler
shall be installed in accordance with 8.2.5.3.

8.2.5.2 Sidewall Sprinklers.

8.2.5.2.1

Sidewall sprinklers shall be located at least 5 ft (1.5 m) away from obstructions such as ceiling fans and light
fixtures unless the requirements of 8.2.5.4 are met.

8.2.5.2.2

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

8.2.5.2.3

Where the sprinkler cannot be located 5 ft (1.5 m) away from the obstruction (as measured to the center of the
obstruction), an additional sprinkler shall be installed on the other side of the obstruction.

8.2.5.2.4

Where the area of the fan blades encompasses more than 50 percent of the area of the plan view, the sprinkler
shall be installed in accordance with 8.2.5.4.

8.2.5.3 Continuous Obstructions to Pendent Sprinklers.

8.2.5.3.1

Sprinklers shall be positioned with respect to continuous obstructions in accordance with 8.2.5.3.2, 8.2.5.3.3, or
8.2.5.3.4.
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8.2.5.3.2

Sprinklers shall be positioned with respect to continuous obstructions in accordance with Table 8.2.5.3.2 and
Figure 8.2.5.3.2.

Table 8.2.5.3.2 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 (300 mm) 0

1 ft (300 mm) to less than 1 ft 6 in.
(450 mm)

0

1 ft 6 in. (450 mm) to less than 2 ft
(600 mm)

1 (25 mm)

2 ft (600 mm) to less than 2 ft 6 in.
(750 mm)

1 (25 mm)

2 ft 6 in. (750 mm) to less than 3 ft
(900 mm)

1 (25 mm)

3 ft (900 mm) to less than 3 ft 6 in.
(1050 mm)

3 (75 mm)

3 ft 6 in. (1050 mm) to less than 4 ft
(1200 mm)

3 (75 mm)

4 ft (1200 mm) to less than 4 ft 6 in.
(1350 mm)

5 (125 mm)

4 ft 6 in. (1350 mm) to less than 5 ft
(1500 mm)

7 (175 mm)

5 ft (1500 mm) to less than 5 ft 6 in.
(1650 mm)

7 (175 mm)

5 ft 6 in. (1650 mm) to less than 6 ft
(1800 mm)

7 (175 mm)

6 ft (1800 mm) to less than 6 ft 6 in.
(1950 mm)

9 (225 mm)

6 ft 6 in. (1950 mm) to less than 7 ft
(2100 mm)

11 (275 mm)

7 ft and greater (2100 mm) 14 (350 mm)

Note: For A and B, refer to Figure 8.2.5.3.2.

Figure 8.2.5.3.2 Positioning of Sprinkler to Avoid Obstruction to Discharge (Residential Upright and
Pendent Spray Sprinklers).
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8.2.5.3.3
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Sprinklers shall be positioned with respect to an obstruction against a wall in accordance with Figure 8.2.5.3.3(a)
or , Figure 8.2.5.3.3(b), or Figure 8.2.5.3.3(c) .

Figure 8.2.5.3.3(a) Positioning of Sprinkler to Avoid Obstructions  Against Walls — Scenario 1
(Residential Upright and Pendent Spray Sprinklers).

Figure 8.2.5.3.3(b) Positioning of Sprinkler to Avoid Obstructions  Against Walls — Scenario 2
(Residential Upright and Pendent Spray Sprinklers).

Figure 8.2.5.3.3(c) Positioning of Sprinklers to Avoid Obstructions Against Walls — Scenario 3
(Residential Upright and Pendent Spray Sprinklers).
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8.2.5.3.4

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

8.2.5.4 Continuous Obstructions to Sidewall Sprinklers.

8.2.5.4.1

Sprinklers shall be positioned with respect to continuous obstructions in accordance with 8.2.5.4.2 or 8.2.5.4.3.
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8.2.5.4.2
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Sprinklers shall be positioned with respect to continuous obstructions in accordance with Table 8.2.5.4.2(a),
Figure 8.2.5.4.2(a), Table 8.2.5.4.2(b), Figure 8.2.5.4.2(b), and Figure 8.2.5.4.2(c), and Figure 8.2.5.4.2(d) .

Table 8.2.5.4.2(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)

ft mm in. mm

Less than 8 Less than 8 ft ( 2400 mm) Not allowed

8 to less than
10

8 ft ( 2400 mm) to less than 10 ft
( 3000 mm)

1 1 ( 25 mm)

10 to less
than 11

10 ft ( 3000 mm)  to less than
11 ft ( 3300 mm)

2 2 ( 50 mm)

11 to less
than 12

11 ft ( 3300 mm) to less than
12 ft ( 3600 mm)

3 3 ( 75 mm)

12 to less
than 13

12 ft ( 3600 mm) to less than
13 ft ( 3900 mm)

4 4 ( 100 mm)

13 less than
14

13 ft ( 3900 mm) to less than
14 ft ( 4200 mm)

6 6 ( 150 mm)

14 to less
than 15

14 ft ( 4200 mm) to less than
15 ft ( 4500 mm)

7 7 ( 175 mm)

15 to less
than 16

15 ft ( 4500 mm) to less than
16 ft ( 4800 mm)

9 9 ( 225 mm)

16 to less
than 17

16 ft ( 4800 mm) to less than
17 ft ( 5100 mm)

11 11 ( 275 mm)

17 or greater 17 ft ( 5100 mm) or greater 14 14 ( 350 mm)

Note: For A and B, refer to Figure 8.2.5.4.2(a).

Table 8.2.5.4.2(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)

ft mm in. mm

Less than 1.5 Less than 1 ft 6 in. ( 450 mm) 0 0

1.5 to less than 3
1 ft 6 in. ( 450 mm)  to less
than 3 ft ( 900 mm)

1 1 ( 25 mm)

3 to less than 4
3 ft ( 900 mm)  to less than 4 ft
( 1200 mm)

3 3 ( 75 mm)

4 to less than 4.5
4 ft ( 1200 mm)  to less than
4 ft 6 in. ( 1350 mm)

5 5 ( 125 mm)

4.5 to less than 6
4 ft 6 in. ( 1350 mm)  to less
than 6 ft ( 1850 mm)

7 7 ( 175 mm)

6 ft (1850 mm) to less than
6 ft 6 in. (1950 mm) .5

1850 to less than 1950 9 9 ( 225 mm)

6.5 to less than 7
6 ft 6 in. ( 1950 mm)  to less
than 7 ft ( 2100 mm)

11 11 ( 275 mm)

7 to less than 7.5
7 ft to ( 2100 mm) to less than
7 ft 6 in. ( 2250 mm)

14 14 ( 350 mm)

Note: For A and B, refer to Figure 8.2.5.4.2(b).

Figure 8.2.5.4.2(a)  Positioning of Sprinkler to Avoid Obstruction (Residential Sidewall Sprinklers).
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Figure 8.2.5.4.2(b) Positioning of Sprinkler to Avoid Obstruction Along Wall (Residential Sidewall
Sprinklers).

Figure 8.2.5.4.2(c) Positioning of Sprinkler to Avoid Obstructions Against Walls — Scenario 1
(Residential Sidewall Sprinklers).

Figure 8.2.5.4.2(d) Positioning of Sprinkler to Avoid Obstructions Against Walls — Scenario 2
(Residential Sidewall Spray Sprinklers).
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8.2.5.4.3

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

8.2.5.5 Soffits and Cabinets.

Where soffits are used for the installation of sidewall sprinklers, the sprinklers and soffits shall be installed in
accordance with 8.2.5.5.1, 8.2.5.5.2, or 8.2.5.5.3.

8.2.5.5.1

Where soffits exceed more than 8 in. (200 mm) in width or projection from the wall, sprinklers shall be installed
under the soffit.

8.2.5.5.2

Sidewall sprinklers shall be permitted to be installed 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. (300 mm) from the wall.

8.2.5.5.3

Where sidewall sprinklers are more than 3 ft (0.91 m) above the top of cabinets, the sprinkler shall be permitted
to be installed on the wall above the cabinets where the cabinets are no greater than 12 in. (300 mm) from the
wall.

8.2.5.6

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 sprinklers
shall be permitted as shown in Figure 8.2.5.6.

Figure 8.2.5.6 Shadow Areas Behind Sidewall Sprinklers in Corridors. [13R:Figure 6.4.6.3.3.2]

8.2.5.7*  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.
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8.2.5.8

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 architectural feature, no additional sprinkler protection is
required.

(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 24 in. (600 mm) in depth at the deepest point of the architectural
feature 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 primary
wall.

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

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

8.2.6* Exposed Barrel Lengths for Dry Sprinklers.

8.2.6.1

Where dry sprinklers are connected to wet pipe sprinkler systems protecting areas subject to freezing
temperatures, the minimum exposed length of the barrel of the dry sprinkler shall be in accordance with Table
8.2.6.1(a) or Table 8.2.6.1(b).

Table 8.2.6.1(a) 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.)

Minimum Exposed
Barrel Length when

Exposed to 50ºF

(in.)

Minimum Exposed
Barrel Length 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 8.2.6.1(b) Exposed Barrel Lengths for Dry Sprinklers (Metric Units)

Ambient Temperature
Exposed to Discharge End

of Sprinkler

(ºC)

Minimum Exposed
Barrel Length when

Exposed to 4ºC

(mm)

Minimum Exposed
Barrel Length when

Exposed to 10ºC

(mm)

Minimum Exposed
Barrel Length when

Exposed to 16ºC

(mm)

4 0 0 0

−1 0 0 0

−7 100 0 0

−12 200 25 0

−18 300 75 0

−23 350 100 25

−29 350 150 75

−34 400 200 100

−40 450 200 100

−46 500 250 150

−51 500 250 150

https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?contentId=13...

27 of 103 2/11/2020, 10:10 AM



PIs [1]

PIs [1] FR-10 Hide Legislative

PIs [2] FR-11 Hide Legislative

PIs [1] CNs [1] FR-12 Hide Legislative

PIs [2] CNs [1] FR-12 Hide Legislative

8.2.6.2

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.

8.2.7 Closets and Compartments.

In all closets and compartments that are smaller than 400 ft3 (11 m3), including those housing mechanical
equipment, pendent, upright, and sidewall residential sprinklers shall be permitted to be installed in either of the
following situations:

(1) Within 18 in. (450 mm) of the ceiling to avoid obstructions near the ceiling where the compartment is
enclosed by walls and a door

(2) At the highest ceiling level without regard to obstructions or minimum distances to wall

8.3 Location of Sprinklers.

8.3.1

Sprinklers shall be installed in all areas except where omission is permitted by 8.3.2 through 8.3.7.

8.3.2

Sprinklers shall not be required in bathrooms of 55 ft2 (5.1 m2) and less.

8.3.3

Sprinklers shall not be required in clothes closets, linen closets, and pantries that meet all of the following
conditions:

(1) The area of the space does not exceed 24 ft2 (2.2 m2).

(2) The walls and ceilings are surfaced with noncombustible or limited-combustible materials as defined in
NFPA 220.

8.3.4*

Sprinklers shall not be required in garages, open attached porches and balconies , carports, and similar
structures.

8.3.5

Sprinklers shall not be required in attics with or without storage, penthouse equipment rooms, elevator machine
rooms, concealed spaces dedicated exclusively to and containing only dwelling unit ventilation equipment,
floor/ceiling spaces, vertical chases, elevator shafts, crawl spaces, and other concealed spaces that are not
used or intended for living purposes.

8.3.5.1

Such spaces that contain fuel-fired equipment shall also comply with 8.3.5.1.1 or 8.3.5.1.2.

8.3.5.1.1

Where the fuel-fired equipment is above all  located other than beneath an occupied area  of the occupied areas
of the  dwelling unit, no sprinkler protection shall not be required in the concealed space based on the presence
of the fuel-fired equipment .

8.3.5.1.2*

Where fuel-fired equipment is below or on the same level as occupied areas of located beneath an occupied
area of  the dwelling unit, at least one quick-response intermediate temperature sprinkler shall be installed above
the equipment or at the wall separating the space with the fuel-fired equipment from the occupied space .

8.3.6*

Sprinklers shall not be required in unheated enclosures at the building at entrances/exits as long as the dwelling
unit has another entrance/exit.
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8.3.7

Sprinklers shall not be required for ceiling pockets that meet the following conditions:

(1) The total volume of all unprotected ceiling pockets in a compartment does not exceed 100 ft3 (2.8 m3).

(2) The entire floor under the unprotected ceiling pocket is protected by the sidewall or pendent  sprinklers at the
lower ceiling elevation.

(3)

(4) Skylights not exceeding 32 ft2 (3 m2) shall be permitted to have a plastic cover.

8.3.8

Sprinklers shall not be required in closets in garages and exterior closets (regardless of size) located on exterior
balconies, exterior breezeways/corridors, or accessed from outdoors where the closet does not have doors or
unprotected penetrations directly into the dwelling unit.

8.3.9

Sprinklers shall be installed in any closet used for heating and/or air-conditioning equipment, washers and/or
dryers, or water heaters except as allowed by 8.3.8.

8.3.10 Tiny Homes.

8.3.10.1

For dwelling units less than 400 ft 2  (37 m 2 ), residential sprinklers shall be installed in accordance with the
manufacturer’s listed spacing without regard to obstructions.

8.3.10.2

The floor area under structural horizontal obstructions greater than 4 ft (1200 mm) in width shall be protected.

8.3.10.3

Sprinkler positioning in accordance with Section 8.2  shall not be required.

Chapter 9 Protection from Freezing

9.1 System Types.

Systems shall be permitted to be wet pipe, dry pipe, or preaction.

9.1.1* Wet Pipe Systems.

A wet pipe system shall be permitted to be used where all piping is installed in areas not subject to freezing,
including areas properly insulated to maintain 40°F (4°C).

9.1.2 Systems in Areas Subject to Freezing.

9.1.2.1

Where any portion of a system is subject to freezing and the temperature cannot be maintained at or above 40°F
(4°C), the pipe shall be protected against freezing by use of one of the following methods:

(1) Dry pipe system and preaction systems in accordance with Section 9.3

(2) Antifreeze system in accordance with Section 9.2

(3) Listed standard dry pendent or dry sidewall sprinklers extended from pipe in heated areas into unheated
areas not intended for living purposes

(4)

(5) Listed residential dry pendent or dry sidewall sprinklers extended from pipe in heated areas into unheated
areas

9.1.2.2

The weather temperature used to determine if an unheated portion of a system is subject to freezing and
required to be protected in accordance with 9.1.2  shall be the lowest mean temperature for one day, obtained
from an approved source.

9.2* Antifreeze Systems.

* The interior finish of the unprotected ceiling pocket excluding decorative treatments is noncombustible or
limited-combustible material.

* Listed heat tracing provided that it is installed and insulated in accordance with manufacturer’s instructions,
specifically heat tracing used on branch lines is listed for branch lines of fire sprinkler systems
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9.2.1* Conformity with Health Regulations.

The use of antifreeze solutions shall be in conformity with any state or local health regulations.

9.2.2* Antifreeze Solutions.

9.2.2.1

Except as permitted in 9.2.2.2, antifreeze solutions shall be listed for use in new sprinkler systems.

9.2.2.1.1

For existing systems, antifreeze solutions shall be limited to premixed antifreeze solutions of glycerine
(chemically pure or United States Pharmacopoeia 96.5 percent) at a maximum concentration of 50 percent by
volume, propylene glycol at a maximum concentration of 40 percent by volume, or other solutions listed
specifically for use in fire protection systems.

9.2.2.2*

Premixed solutions of glycerine (chemically pure or United States Pharmacopoeia 96.5 percent at a maximum
concentration of 48 percent by volume or propylene glycol at a maximum concentration of 38 percent by volume
shall be permitted to protect piping that is supplying sprinklers in a specific area of the dwelling unit, where
acceptable to the authority having jurisdiction.

9.2.2.2.1*

Documentation shall be presented to the AHJ to substantiate the use of the antifreeze solution.

9.2.2.3*

The specific gravity of the antifreeze solution shall be checked by a hydrometer with a scale having 0.002
subdivisions.

9.2.3* Arrangement of Supply Piping and Valves.

9.2.3.1 Connections Between Antifreeze System and Wet Pipe System with No Backflow Prevention
Device.
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9.2.3.1.1

A 5 ft (1.5 m) drop pipe, or U-loop, shall be installed in the connection between the antifreeze system and the wet
pipe system as illustrated in Figure 9.2.3.1.1.

Figure 9.2.3.1.1 Arrangement of Supply Piping and Valves.

9.2.3.1.2

If sprinklers are above the level of the water supply to the antifreeze system, a check valve with a 1⁄32 in. (0.8 mm)
hole in the clapper shall be provided in the U-loop.

9.2.3.1.3

Valves shall be provided as illustrated in Figure 9.2.3.1.1.

9.2.3.1.4

Arrangement of supply piping when the water supply comes from a storage tank or the water supply feeds
through a check valve that does not have a 1⁄32 in. (0.8 mm) hole drilled in the clapper shall meet the
requirements of 9.2.3.2.2.

9.2.3.2* Connections Between Antifreeze System and Wet Pipe System with Backflow Prevention Device
Installed.
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9.2.3.2.1

Valves shall be provided as illustrated in Figure 9.2.3.2.1.

Figure 9.2.3.2.1 Arrangement of Supply Piping with Backflow Device.

9.2.3.2.2

An expansion chamber shall be provided as illustrated in Figure 9.2.3.2.1.

9.2.3.2.3

The expansion chamber shall be sized based on the minimum and maximum volume of the antifreeze solution
over the life of the system.

9.2.4 Hydrostatic Test.

Where pendent sprinklers are utilized, and where a hydrostatic test shall be performed, the hydrostatic test shall
be performed with water and then the water shall be completely drained before antifreeze solution is placed in
the system, or the hydrostatic test shall be performed with antifreeze solution at the proper concentration for the
system.

9.2.5 Placard Information.

A placard shall be placed on the antifreeze system main valve that indicates the manufacturer type and brand of
antifreeze solution, the concentration of antifreeze solution used, and the volume of the antifreeze solution used
in the system.

9.3 Dry Pipe and Preaction Systems.

9.3.1  Sprinklers.

9.3.1.1

Sprinklers shall be specifically listed for use on dry pipe and double interlock preaction systems.

9.3.1.2

The following types of sprinklers and arrangements shall be permitted for dry pipe and preaction systems:

(1) Residential upright sprinklers

(2) Residential dry sprinklers

(3) Residential pendent and sidewall sprinklers installed on return bends, where the sprinklers, return bends,
and branch line piping are in an area maintained at or above 40°F (4°C)

(4) Residential horizontal sidewall sprinklers, installed so that water is not trapped

9.3.1.3

Return bends required per 9.3.1.2(3) shall be permitted to be omitted when using potable water supplies
combined with corrosion-resistant pipe.

9.3.1.4

Sprinklers with nominal K-factors greater than 4.0 and less than 5.6 shall be permitted to be installed on dry pipe
systems where piping is corrosion resistant or internally galvanized.

9.3.1.5

Sprinklers with nominal K-factors of 5.6 or greater shall be permitted to be installed on pipe complying with the
requirements of Section 5.2.

9.3.2 Preaction Systems.

Preaction systems shall be one of the following types:

(1) A single interlock system, which admits water to sprinkler piping upon operation of detection devices

(2) A noninterlock system, which admits water to sprinkler piping upon operation of detection devices or
automatic sprinklers

(3) A double interlock system, which admits water to sprinkler piping upon operation of both detection devices
and automatic sprinklers
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9.3.3 Dry Pipe and Double Interlock Preaction System Water Delivery.

9.3.3.1

Water delivery shall be based on the hazard shown in Table 9.3.3.1.

Table 9.3.3.1 Water Delivery Time for Dry Pipe and Double Interlock Preaction Systems

Hazard
Number of Most Remote Sprinklers Initially

Open
Maximum Time of Water Delivery

(seconds)

Residential 1 15

9.3.3.2

Water delivery shall be based on one of the following:

(1) A calculation program and method that shall be listed by a nationally recognized laboratory

(2) An inspector's test connection providing a flow equivalent to the smallest sprinkler K-factor utilized, wherein
the test connection is located on the end of the most remote branchline

9.3.4 Location and Protection of Dry Pipe and Preaction Valves.

The dry pipe valve, preaction valve, and supply pipe shall be protected against freezing and physical damage.

9.3.5* Detection Devices.

9.3.5.1

The detection system shall be designed to operate sooner than the first sprinkler.

9.3.5.2

Detectors shall be installed in all areas and compartments where sprinklers are installed.

9.3.6 System Configuration.

Dry pipe systems and preaction systems of the type described in 9.3.2(3) shall not be gridded.

9.3.7 Drainage.

Piping shall be pitched a minimum of 1⁄4 in. per 10 ft (6 mm per 3 m) to facilitate draining.

9.3.8 Auxiliary Drains.

9.3.8.1

Auxiliary drains shall be provided where a change in piping direction prevents drainage of system piping through
the drain valve on the system side of the control valve.

9.3.8.2

At a minimum, auxiliary drains shall be a nipple and cap or plug not less than 1⁄2 in. (13 mm).

9.3.9 Air Supply.

The system air pressure shall be maintained by approved equipment.

Chapter 10 Discharge and Hydraulic Calculations

10.1 Design Discharge.

10.1.1* Sprinklers That Are Listed with Specific Discharge Criteria.

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

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

10.1.2 Water Supply.

Where the water supply is a public or private water main 4 in. (100 mm) (nominal) in size or larger, the static
pressure shall be permitted to be used for comparison to the sprinkler system demand regardless of the method
used to determine the adequacy of the piping.

10.2* Number of Design Sprinklers.
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10.2.1

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 two 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.
(350 mm) deep with pendent sprinklers under the beams. The compartment containing the beamed ceiling

shall be a maximum of 600 ft2 (56 m2) in area. The highest sprinkler in the compartment shall be above all
openings from the compartment into any communicating spaces.

(3) A smooth, flat, sloped ceiling with no beams up to a maximum 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. (350 mm) deep with pendent sprinklers under the beams. The

compartment containing the sloped, beamed ceiling shall be a maximum of 600 ft2 (56 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 portion of the ceiling shall be above all
openings from the compartment containing the sloped ceiling into any communicating 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 (56 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.

10.2.2

Listed flows associated with testing under a smooth, flat, horizontal 8 ft (2.4 m) high ceiling shall be permitted to
be used for the ceiling configurations referenced in 10.2.1.

10.2.3

For situations not meeting one of the conditions in 10.2.1, residential sprinklers listed for use in specific ceiling
configurations shall be permitted to be used in accordance with their listing.

10.2.4*

For situations not meeting one of the conditions in 10.2.1 and 10.2.3, the number of sprinklers in the design area
shall be determined in consultation with the authority having jurisdiction as appropriate for the conditions.

10.3 Piping Configurations.

10.3.1

The piping configuration shall be permitted to be looped.

10.3.2

The piping configuration shall be permitted to be gridded except where gridded systems are prohibited by
Chapter 9.

10.3.3

The piping configuration shall be permitted to be straight run.

10.3.4

The piping configuration shall be permitted to be a combination of the configurations permitted in 10.3.1 through
10.3.3.

10.4 Pipe Sizing.

10.4.1

For specially listed piping products, friction loss for pipe and fittings shall be permitted to be calculated based on
the manufacturer's data.

10.4.2 Minimum Pipe Size.

10.4.2.1

The minimum size of steel pipe shall be 1 in. (25 mm).

10.4.2.2

The minimum size of pipe other than steel pipe shall be 3⁄4 in. (20 mm) unless smaller sizes are permitted by
10.4.2.3.
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10.4.2.3*

Along with listed special fittings, 1⁄2 in. (15 mm) nonmetallic pipe and 1⁄2 in. (15 mm) copper pipe shall be
permitted to be used only in network systems under the following conditions:

(1)

(2) Calculations shall clearly indicate the pipes that create the paths to each sprinkler.

(3) A water distribution pipe that supplies a sprinkler shall not terminate in a dead end.

(4) Hydraulic calculations shall be prepared for each sprinkler flowing individually within the system and for each
pair of sprinklers within the same compartment.

(5) The location of the most demanding single sprinkler and pair of sprinklers, including their pressure and flow
requirements, shall be indicated on the plan review documents.

(6) The system shall be hydraulically calculated in accordance with the provisions of NFPA 13, except that the
friction loss straight through a fitting shall be included.

(7) The method of joining the pipe to fittings or to other pipe shall be in accordance with the applicable plumbing
code.

(8) A maximum of one insert tee shall be permitted in each pipe section between sprinklers to serve only
domestic fixtures.

(9) When insert fittings are installed, each sprinkler shall have four separate paths from the water supply.

(10) The piping supplying only plumbing fixtures shall be in accordance with the applicable plumbing code.

10.4.3

The pipes shall be sized using one of the following techniques:

(1) The simplified calculation method of 10.4.4, which can only be used for connections to a city water main of
at least 4 in. (100 mm) in diameter

(2) The prescriptive pipe sizing method of 10.4.9

(3) The hydraulic calculation procedure for NFPA 13

(4) The manufacturer’s listed installation instructions

* Each sprinkler shall be supplied through a minimum of three separate paths from the supply manifold.
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10.4.4* General Pipe Sizing Method.
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The following is the general pipe sizing method for straight-run systems connected to a city water main of at least
4 in. (100 mm) in diameter in accordance with 10.4.3(1):

(1) The system flow rate shall be established in accordance with Sections 10.1 and 10.2, and it shall be
determined that the flow allowed by the water meter meets or exceeds the system demand and that the total
demand flow does not exceed the maximum flow allowed by the piping system components.

(2) The water pressure in the street shall be determined.

(3) Pipe sizes shall be selected.

(4)

(5) Pressure loss for elevation shall be deducted as follows:

(a) Building height above street (ft) × 0.433 = pressure loss (psi)

(b) Building height above street (m) × 0.098 = pressure loss (bar)

(6)

(7) Pressure loss for piping within the building shall be deducted by multiplying the pressure loss associated
with the pipe material by the total length(s) of pipe in feet (meters).

(8) Pressure loss for valves and fittings shall be deducted as follows:

(a) The valves and fittings from the control valve to the farthest sprinkler shall be counted.

(b) The equivalent length for each valve and fitting as shown in Table 10.4.4(b), Table 10.4.4(c), Table
10.4.4(d), Table 10.4.4(e), or as specified by the manufacturer shall be determined and the values
added to obtain the total equivalent length for each pipe size.

(c) The equivalent length for each size shall be multiplied by the pressure loss associated with the pipe
material and the values totaled.

(9) In multilevel buildings, the steps in 10.4.4(1) through 10.4.4(8) shall be repeated to size piping for each floor.

(10) If the remaining pressure is less than the operating pressure established by the testing laboratory for the
sprinkler being used, the sprinkler system shall be redesigned.

(11) If the remaining pressure is higher than required, smaller piping shall be permitted to be used where justified
by calculations.

(12) The remaining piping shall be sized the same as the piping up to and including the farthest sprinkler unless
smaller pipe sizes are justified by calculations.

Table 10.4.4(a) Pressure Losses in psi in Water Meters

Meter Size (in.)

Flow (gpm) (L/min)

18 or less (68) 23 (87) 26 (98) 31 (117) 39 (148) 52 (197)

5⁄8 (15 mm) 9 (0.67 bar) 14 (0.97 bar) 18 (1.2 bar) 26 (1.8 bar) 38 (2.6 bar) *

3⁄4 (20 mm) 7 (0.48 bar) 11 (0.76 bar) 14 (1.5 bar) 22 (1.5 bar) 35 (2.4 bar) *

2 (0.14 bar) 3 (0.21 bar) 3 (0.21 bar) 4 (0.28 bar) 6 (0.41 bar) 10 (0.69 bar)

11⁄2 (40 mm) 1 (0.07 bar) 1 (0.07 bar) 2 (0.14 bar) 2 (0.14 bar) 4 (0.28 bar) 7 (0.48 bar)

2 (50 mm) 1 (0.07 bar) 1 (0.07 bar) 1 (0.07 bar) 1 (0.07 bar) 2 (0.14 bar) 3 (0.21 bar)

For SI units, 1 gpm = 3.785 L/min; 1 in. = 25 mm; 1 psi = 0.07 bar.

*Above maximum rated flow of commonly available meters.

Table 10.4.4(b) Equivalent Length in Feet of Fittings and Valves for Schedule 40 Steel Pipe

Diameter

(in.)

45
Degree
Elbow

90
Degree
Elbow

Long-
Radius
Elbow

Tee or
Cross
(flow

turned
90

degrees)

Tee or
Cross
(flow

straight
through)

Gate
Valve

Angle
Valve

Globe
Valve

Globe
“Y”

Pattern
Valve

Cock
Valve

Check
Valve

1
(25 mm)

1
(0.3 m)

2
(0.6 m)

2
(0.6 m)

5 (1.5 m) 2 (0.6 m) 0
12

(3.7 m)
28

(8.5 m)
15

(4.6 m)
4

(1.2 m)
5

(1.5 m)

* Pressure loss for a water meter, if any, shall be determined and deducted using one of the following:

(a) Table 10.4.4(a) shall be permitted to be used, even where the sprinkler demand flow exceeds the
meter's rated continuous flow.

(b) Higher pressure losses specified by the manufacturer shall be used in place of those specified in Table
10.4.4(a).

(c) Lower pressure losses shall be permitted to be used where supporting data are provided by the meter
manufacturer.

* Pressure losses from the city main to the inside control valve shall be deducted by multiplying the pressure
loss associated with the pipe material by the total length(s) of pipe in feet (meters).
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Diameter

(in.)

45
Degree
Elbow

90
Degree
Elbow

Long-
Radius
Elbow

Tee or
Cross
(flow

turned
90

degrees)

Tee or
Cross
(flow

straight
through)

Gate
Valve

Angle
Valve

Globe
Valve

Globe
“Y”

Pattern
Valve

Cock
Valve

Check
Valve

11⁄4
(32 mm)

1
(0.3 m)

3
(0.9 m)

2
(0.6 m)

6 (1.8 m) 2 (0.6 m) 0
15

(4.6 m)
35

(10.7 m)
18

(5.5 m)
5

(1.5 m)
7

(2.1 m)

11⁄2
(40 mm

2
(0.6 m)

4
(1.2 m)

2
(0.6 m)

8 (2.4 m) 3 (0.9 m) 0
18

(5.5 m)
43

(13.1 m)
22

(6.7 m)
6

(1.8 m)
9

(2.7 m)

2
(50 mm)

2
(0.6 m)

5
(1.5 m)

3
(0.9 m)

10 (3 m) 3 (0.9 m)
1

(0.3 m)
24

(7.3 m)
57

(17.4 m)
28

(8.5 m)
7

(2.1 m)
11

(3.3 m)

For SI units, 1 in. = 25 mm; 1 ft = 0.3 m.

Table 10.4.4(c) Equivalent Length in Feet of Fittings and Valves for Type K Copper Tube

Diameter

(in.)

45
Degree
Elbow

90
Degree
Elbow

Long-
Radius
Elbow

Tee or
Cross
(flow

turned
90

degrees)

Tee or
Cross
(flow

straight
through)

Gate
Valve

Angle
Valve

Globe
Valve

Globe
“Y”

Pattern
Valve

Cock
Valve

Check
Valve

3⁄4
(20 mm)

0
1

(0.3 m)
0 3 (0.9 m) 1 (0.3 m) 0

7
(2.1 m)

14
(4.3 m)

7
(2.1 m)

2
(0.6 m)

0

1
(25 mm)

1
(0.3 m)

2
(0.6 m)

2
(0.6 m)

6 (1.8 m) 2 (0.6 m) 0
14

(4.3 m)
33

(10 m)
18

(5.5 m)
5

(1.5 m)
6

(1.8 m)

11⁄4
(32 mm)

1
(0.3 m)

3
(0.9 m)

2
(0.6 m)

5 (1.5 m) 2 (0.6 m) 0
14

(4.3 m)
32

(9.8 m)
16

(4.9 m)
5

(1.5 m)
6

(1.8 m)

11⁄2
(40 mm)

2
(0.6 m)

4
(1.2 m)

2
(0.6 m)

8 (2.4 m) 3 (0.9 m) 0
18

(5.5 m)
43

(13.1 m)
22

(6.7 m)
6

(1.8 m)
9

(2.7 m)

2
(50 mm)

2
(0.6 m)

6
(1.8 m)

3
(0.9 m)

12
(3.7 m)

4 (1.2 m)
1

(0.3 m)
28

(8.5 m)
66

(20.1 m)
33

(10 m)
8

(2.4 m)
13

(4 m)

For SI units, 1 in. = 25 mm; 1 ft = 0.3 m.

Table 10.4.4(d) Equivalent Length in Feet of Fittings and Valves for Type L Copper Tube

Diameter

(in.)

45
Degree
Elbow

90
Degree
Elbow

Long-
Radius
Elbow

Tee or
Cross
(flow

turned
90

degrees)

Tee or
Cross
(flow

straight
through)

Gate
Valve

Angle
Valve

Globe
Valve

Globe
“Y”

Pattern
Valve

Cock
Valve

Check
Valve

3⁄4
(20 mm)

0
2

(0.6 m)
0 4 (1.2 m) 1 (0.3 m) 0

8
(2.4 m)

18
(5.5 m)

10 (3 m)
3

(0.9 m)
0

1
(25 mm)

1
(0.3 m)

3
(0.9 m)

3
(0.9 m)

7 (2.1 m) 2 (0.6 m) 0
16

(4.9 m)
38

(11.6 m)
20

(6.1 m)
5

(2.1 m)
7

(2.1 m)

11⁄4
(32 mm)

1
(0.3 m)

3
(0.9 m)

2
(0.6 m)

6 (1.8 m) 2 (0.6 m) 0
15

(4.6 m)
35

(10.7 m)
18

(5.5 m)
5

(1.5 m)
7

(2.1 m)

11⁄2
(40 mm)

2
(0.6 m)

4
(1.2 m)

2
(0.6 m)

9 (2.7 m) 3 (0.9 m) 0
20

(6.1 m)
47

(14.3 m)
24

(7.3 m)
7

(2.1 m)
10

(3 m)

2
(50 mm)

2
(0.6 m)

6
(1.8 m)

4
(1.2 m)

12
(3.7 m)

4 (1.2 m)
1

(0.3 m)
30

(9.1 m)
71

(21.6 m)
35

(10.7 m)
9

(2.7 m)
14

(4.3 m)

For SI units, 1 in. = 25 mm; 1 ft = 0.3 m.

Table 10.4.4(e) Equivalent Length in Feet of Fittings and Valves for Type M Copper Tube

Diameter

(in.)

45
Degree
Elbow

90
Degree
Elbow

Long-
Radius
Elbow

Tee or
Cross
(flow

turned
90

degrees)

Tee or
Cross
(flow

straight
through)

Gate
Valve

Angle
Valve

Globe
Valve

Globe
“Y”

Pattern
Valve

Cock
Valve

Check
Valve

3⁄4
(20 mm)

0
2

(0.6 m)
0 4 (1.2 m) 1 (0.3 m 0

10
(3 m)

21
(6.4 m)

11
(3.3 m)

3
(0.9 m)

0

1
(25 mm)

2
(0.6 m)

3
(0.9 m)

3
(0.9 m)

8 (2.4 m) 3 (0.9 m) 0
19

(5.8 m)
43

(13.1 m)
23

(7 m)
6

(1.8 m)
8

(2.1 m)
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Diameter

(in.)

45
Degree
Elbow

90
Degree
Elbow

Long-
Radius
Elbow

Tee or
Cross
(flow

turned
90

degrees)

Tee or
Cross
(flow

straight
through)

Gate
Valve

Angle
Valve

Globe
Valve

Globe
“Y”

Pattern
Valve

Cock
Valve

Check
Valve

11⁄4
(32 mm)

1
(0.3 m)

3
(0.9 m)

2
(0.6 m)

7 (2.1 m) 2 (0.6 m) 0
16

(4.9 m)
38

(11.5 m)
20

(6.1 m)
5

(1.5 m)
8

(2.4 m)

11⁄2
(40 mm)

2
(0.6 m)

5
(1.5 m)

2
(0.6 m)

9 (2.7 m) 3 (0.9 m) 0
21

(6.4 m)
50

(15.2 m)
26

(7.9 m)
7

(2.1 m)
11

(3.3 m)

2
(50 mm)

3
(0.9 m)

7
(2.1 m)

4
(1.2 m)

13 (4 m) 5 (1.5 m)
1

(0.3 m)
32

(9.8 m)
75

(22.9 m)
37

(11.3 m)
9

(2.7 m)
14

(4.3 m)

For SI units, 1 in. = 25 mm; 1 ft = 0.3048 m.

10.4.5

To size piping for systems with an elevated tank, pump, or pump–tank combination, the pressure at the water
supply outlet shall be determined and the steps in 10.4.4(3), 10.4.4(4), 10.4.4(7), 10.4.4(8), 10.4.4(9), 10.4.4(10),
and 10.4.4(11) shall be followed.

10.4.6

Hydraulic calculation procedures in accordance with NFPA 13 shall be used for grid-type systems.

10.4.6.1

Where the water supply is a public or private water main 4 in. (100 mm) nominal in size or larger, only the static
pressure measured at the main shall be required for performing hydraulic calculations.

10.4.7

Hydraulic calculation procedures in accordance with NFPA 13 shall be used for looped-type systems.

10.4.7.1

Where the water supply is a public or private water main 4 in. (100 mm) nominal in size or larger, only the static
pressure measured at the main shall be required for performing hydraulic calculations.

10.4.8

Hydraulic calculation procedures in accordance with NFPA 13 shall be used for systems connected to city water
mains of less than 4 in. (100 mm) in diameter.

10.4.9 Prescriptive Pipe Sizing Method.

Pipe shall be sized by determining the available pressure to offset friction loss in piping and identifying a piping
material, diameter, and length using the equation in 10.4.9.1 and the procedure in 10.4.9.2.

10.4.9.1 Available Pressure Equation.

The pressure available to offset friction loss in the interior piping system (Pt) shall be determined in accordance
with the following formula:

[10.4.9.1]

where:

Pt = pressure used in applying Table 10.4.9.2(a) through Table 10.4.9.2(h)

Psup = pressure available from the water supply source

PLsvc = pressure loss in the water service pipe

PLm = pressure loss in the water meter

PLd = pressure loss from devices other than the water meter

PLe = pressure loss associated with changes in elevation

Psp = maximum pressure required by a sprinkler
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10.4.9.2 Calculation Procedure.
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Determination of the required size for water distribution piping shall be in accordance with the following
procedure:

(1) Step 1 — Determine Psup. Obtain the static supply pressure that will be available from the water main from
the water purveyor or from a private source, such as a tank system, a private well system, or a combination
of these. For a private source, the available water supply pressure shall be based on the minimum pressure
control setting for the pump.

(2) Step 2 — Determine PLsvc. Use Table 10.4.9.2(a) to determine the pressure loss in the water service pipe
based on the selected size of the water service.

(3) Step 3 — Determine PLm. Use Table 10.4.4(a) to determine the pressure loss from the water meter based
on the selected water meter size. Where the actual water meter pressure loss is known, PLm shall be the
actual loss.

(4) Step 4 — Determine PLd. Determine the pressure loss from devices, other than the water meter, installed in
the piping system supplying sprinklers, such as pressure-reducing valves, backflow preventers, water
softeners, or water filters, taking into account the following:

(a) Device pressure losses shall be based on the device manufacturer's specifications.

(b) The flow rate used to determine pressure loss shall be the rate from Section 10.1, except that 5 gpm
(20 L/min) shall be added where the device is installed in a water service pipe that supplies more than
one dwelling.

(c) As an alternative to deducting pressure loss for a device, an automatic bypass valve shall be installed to
divert flow around the device when a sprinkler activates.

(5) Step 5 — Determine PLe. Use Table 10.4.9.2(b) to determine the pressure loss associated with changes in
elevation. The elevation used in applying the table shall be the difference between the elevation where the
water source pressure was measured and the elevation of the highest sprinkler.

(6) Step 6 — Determine PLsp. Determine the maximum pressure required by any individual sprinkler based on
the following:

(a) The area of coverage

(b) The ceiling configuration

(c) The temperature rating

(d)

(7) Step 7 — Calculate PLt. Using the equation in 10.4.9.1, calculate the pressure available to offset friction loss
in water distribution piping between the service valve and the sprinklers.

(8) Step 8 — Determine the maximum allowable pipe length. Use Table 10.4.9.2(c) through Table 10.4.9.2(h) to
select a material and size for water distribution piping. The piping material and size shall be acceptable if the
developed length of pipe between the service valve and the most remote sprinkler does not exceed the
maximum allowable length specified by the applicable table. Interpolation of Pt between the tabular values
shall be permitted.

Table 10.4.9.2(a) Water Service Pressure Loss (PLsvc)

Flow
Rate*

(gpm)

3⁄4 in. Water Service Pressure
Loss

(psi)

1 in. Water Service Pressure
Loss

(psi)

11⁄4 in. Water Service Pressure
Loss

(psi)

40 ft
or

less

41 ft
to

75 ft

76 ft to
100 ft

101 ft
to

150 ft

40 ft
or

less

41 ft
to

75 ft

76 ft to
100 ft

101 ft
to

150 ft

40 ft
or

less

41 ft
to

75 ft

76 ft to
100 ft

101 ft
to

150 ft

8 5.1 8.7 11.8 17.4 1.5 2.5 3.4 5.1 0.6 1.0 1.3 1.9

10 7.7 13.1 17.8 26.3 2.3 3.8 5.2 7.7 0.8 1.4 2.0 2.9

12 10.8 18.4 24.9 NP 3.2 5.4 7.3 10.7 1.2 2.0 2.7 4.0

14 14.4 24.5 NP NP 4.2 7.1 9.6 14.3 1.6 2.7 3.6 5.4

16 18.4 NP NP NP 5.4 9.1 12.4 18.3 2.0 3.4 4.7 6.9

18 22.9 NP NP NP 6.7 11.4 15.4 22.7 2.5 4.3 5.8 8.6

20 27.8 NP NP NP 8.1 13.8 18.7 27.6 3.1 5.2 7.0 10.4

22 NP NP NP NP 9.7 16.5 22.3 NP 3.7 6.2 8.4 12.4

24 NP NP NP NP 11.4 19.3 26.2 NP 4.3 7.3 9.9 14.6

26 NP NP NP NP 13.2 22.4 NP NP 5.0 8.5 11.4 16.9

28 NP NP NP NP 15.1 25.7 NP NP 5.7 9.7 13.1 19.4

30 NP NP NP NP 17.2 NP NP NP 6.5 11.0 14.9 22.0

32 NP NP NP NP 19.4 NP NP NP 7.3 12.4 16.8 24.8

* Any additional conditions specified by the sprinkler manufacturer
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Flow
Rate*

(gpm)

3⁄4 in. Water Service Pressure
Loss

(psi)

1 in. Water Service Pressure
Loss

(psi)

11⁄4 in. Water Service Pressure
Loss

(psi)

40 ft
or

less

41 ft
to

75 ft

76 ft to
100 ft

101 ft
to

150 ft

40 ft
or

less

41 ft
to

75 ft

76 ft to
100 ft

101 ft
to

150 ft

40 ft
or

less

41 ft
to

75 ft

76 ft to
100 ft

101 ft
to

150 ft

34 NP NP NP NP 21.7 NP NP NP 8.2 13.9 18.8 NP

36 NP NP NP NP 24.1 NP NP NP 9.1 15.4 20.9 NP

20 mm pipe Pipe 25 mm Pipe 32 mm Pipe

Rate*

(lpm)

12 m
or

less

13 m
to

23 m
to

31 m
to 12 m

or
less

13 m
to

23 m
to

31 m
to 12 m

or
less

13 m
to

23 m
to

31 m
to

23 m 30 m 49 m 23 m 30 m 49 m 23 m 30 m 49 m

30 0.4 0.6 0.8 1.2 0.1 0.2 0.2 0.4 0.0 0.1 0.1 0.1

38 0.5 0.9 1.2 1.8 0.2 0.3 0.4 0.5 0.1 0.1 0.1 0.2

45 0.7 1.3 1.7 NP 0.2 0.4 0.5 0.7 0.1 0.1 0.2 0.3

53 1.0 1.7 NP NP 0.3 0.5 0.7 1.0 0.1 0.2 0.2 0.4

61 1.3 NP NP NP 0.4 0.6 0.9 1.3 0.1 0.2 0.3 0.5

68 1.6 NP NP NP 0.5 0.8 1.1 1.6 0.2 0.3 0.4 0.6

76 1.9 NP NP NP 0.6 1.0 1.3 1.9 0.2 0.4 0.5 0.7

83 NP NP NP NP 0.7 1.1 1.5 NP 0.3 0.4 0.6 0.9

91 NP NP NP NP 0.8 1.3 1.8 NP 0.3 0.5 0.7 1.0

98 NP NP NP NP 0.9 1.5 NP NP 0.3 0.6 0.8 1.2

106 NP NP NP NP 1.0 1.8 NP NP 0.4 0.7 0.9 1.3

114 NP NP NP NP 1.2 NP NP NP 0.4 0.8 1.0 1.5

121 NP NP NP NP 1.3 NP NP NP 0.5 0.9 1.2 1.7

129 NP NP NP NP 1.5 NP NP NP 0.6 1.0 1.3 NP

136 NP NP NP NP 1.7 NP NP NP 0.6 1.1 1.4 NP

NP: Not permitted. Pressure loss exceeds reasonable limits.

Notes:

(1) Values are applicable for underground piping materials permitted by the local plumbing code and are based
on an SDR of 11 and a Hazen-Williams C factor of 150.

(2) Values include the following length allowances for fittings: 25 percent length increase for actual lengths up to
100 ft (30.5 m) and 15 percent length increase for actual lengths over 100 ft (30.5 m).

*Flow rate from Sections 10.1 and 10.2. Add 5 gpm (18.9 lpm) to the flow rate required by 10.4.9.2, Step 4,
where the water service pipe supplies more than one dwelling.

Table 10.4.9.2(b) Elevation Loss (PLe)

Elevation

(ft)(m)

Pressure Loss

(psi)(bar)

5 (1.5) 2.2 (0.15)

10 (3) 4.4 (0.30)

15 (4.6) 6.5(0.45)

20 (6.1) 8.7 (0.6)

25 (7.6) 10.9 (0.75)

30 (9.1) 13.0 (0.89)

35 (11) 15.2 (1.0)

40 (12) 17.4 (1.2)

Table 10.4.9.2(c) Allowable Pipe Length for 3⁄4 in. Type M Copper Water Tubing

Sprinkler Flow
Rate* (gpm)

Water Distribution
Size (in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest
Sprinkler (ft)
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Sprinkler Flow
Rate* (gpm)

Water Distribution
Size (in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest
Sprinkler (ft)

8 3⁄4 217 289 361 434 506 578 650 723 795 867

9 3⁄4 174 232 291 349 407 465 523 581 639 697

10 3⁄4 143 191 239 287 335 383 430 478 526 574

11 3⁄4 120 160 200 241 281 321 361 401 441 481

12 3⁄4 102 137 171 205 239 273 307 341 375 410

13 3⁄4 88 118 147 177 206 235 265 294 324 353

14 3⁄4 77 103 128 154 180 205 231 257 282 308

15 3⁄4 68 90 113 136 158 181 203 226 248 271

16 3⁄4 60 80 100 120 140 160 180 200 220 241

17 3⁄4 54 72 90 108 125 143 161 179 197 215

18 3⁄4 48 64 81 97 113 129 145 161 177 193

19 3⁄4 44 58 73 88 102 117 131 146 160 175

20 3⁄4 40 53 66 80 93 106 119 133 146 159

21 3⁄4 36 48 61 73 85 97 109 121 133 145

22 3⁄4 33 44 56 67 78 89 100 111 122 133

23 3⁄4 31 41 51 61 72 82 92 102 113 123

24 3⁄4 28 38 47 57 66 76 85 95 104 114

25 3⁄4 26 35 44 53 61 70 79 88 97 105

26 3⁄4 24 33 41 49 57 65 73 82 90 98

27 3⁄4 23 30 38 46 53 61 69 76 84 91

28 3⁄4 21 28 36 43 50 57 64 71 78 85

29 3⁄4 20 27 33 40 47 53 60 67 73 80

30 3⁄4 19 25 31 38 44 50 56 63 69 75

31 3⁄4 18 24 29 35 41 47 53 59 65 71

32 3⁄4 17 22 28 33 39 44 50 56 61 67

33 3⁄4 16 21 26 32 37 42 47 53 58 63

34 3⁄4 NP 20 25 30 35 40 45 50 55 60

35 3⁄4 NP 19 24 28 33 38 42 47 52 57

36 3⁄4 NP 18 22 27 31 36 40 45 49 54

37 3⁄4 NP 17 21 26 30 34 38 43 47 51

38 3⁄4 NP 16 20 24 28 32 36 40 45 49

39 3⁄4 NP 15 19 23 27 31 35 39 42 46

40 3⁄4 NP NP 18 22 26 29 33 37 40 44

Sprinkler Flow Rate

(lpm)

Available Pressure Pt (bar)

1.0 1.4 1.7 2.1 2.4 2.8 2.9 3.4 3.8 4.1

Allowable Length of pipe Pipe  from Service Valve to Farthest
Sprinkler (m)

30 66 88 110 132 154 176 198 220 242 264

34 53 71 89 106 124 142 159 177 195 212

38 44 58 73 87 102 117 131 146 160 175

42 37 49 61 73 86 98 110 122 134 147

45 31 42 52 62 73 83 94 104 114 125

49 27 36 45 54 63 72 81 90 99 108

53 23 31 39 47 55 62 70 78 86 94

57 21 27 34 41 48 55 62 69 76 83
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Sprinkler Flow
Rate* (gpm)

Water Distribution
Size (in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest
Sprinkler (ft)

61 18 24 30 37 43 49 55 61 67 73

64 16 22 27 33 38 44 49 55 60 66

68 15 20 25 30 34 39 44 49 54 59

72 13 18 22 27 31 36 40 45 49 53

76 12 16 20 24 28 32 36 41 45 48

79 11 15 19 22 26 30 33 37 41 44

83 10 13 17 20 24 27 30 34 37 41

87 9.4 12 16 19 22 25 28 31 34 37

91 8.5 12 14 17 20 23 26 29 32 35

95 7.9 11 13 16 19 21 24 27 30 32

98 7.3 10 12 15 17 20 22 25 27 30

102 7.0 9.1 12 14 16 19 21 23 26 28

106 6.4 8.5 11 13 15 17 20 22 24 26

110 6.1 8.2 10 12 14 16 18 20 22 24

114 5.8 7.6 9.4 12 13 15 17 19 21 23

117 5.5 7.3 8.8 11 12 14 16 18 20 22

121 5.2 6.7 8.5 10 12 13 15 17 19 20

125 4.9 6.4 7.9 9.8 11 13 14 16 18 19

129 NP 6.1 7.6 9.1 11 12 14 15 17 18

132 NP 5.8 7.3 8.5 10 12 13 14 16 17

136 NP 5.5 6.7 8.2 9.4 11 12 14 15 16

140 NP 5.2 6.4 7.9 9.1 10 12 13 14 16

144 NP 4.9 6.1 7.3 8.5 9.8 11 12 14 15

148 NP 4.6 5.8 7.0 8.2 9.4 11 12 13 14

151 NP NP 5.5 6.7 7.9 8.8 10 11 12 13

NP: Not permitted.

*Flow rate from Sections 10.1 and 10.2.

Table 10.4.9.2(d) Allowable Pipe Length for 1 in. Type M Copper Water Tubing

Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest Sprinkler
(ft)

8 1 806 1075 1343 1612 1881 2149 2418 2687 2955 3224

9 1 648 864 1080 1296 1512 1728 1945 2161 2377 2593

10 1 533 711 889 1067 1245 1422 1600 1778 1956 2134

11 1 447 596 745 894 1043 1192 1341 1491 1640 1789

12 1 381 508 634 761 888 1015 1142 1269 1396 1523

13 1 328 438 547 657 766 875 985 1094 1204 1313

14 1 286 382 477 572 668 763 859 954 1049 1145

15 1 252 336 420 504 588 672 756 840 924 1008

16 1 224 298 373 447 522 596 671 745 820 894

17 1 200 266 333 400 466 533 600 666 733 799

18 1 180 240 300 360 420 479 539 599 659 719

19 1 163 217 271 325 380 434 488 542 597 651

20 1 148 197 247 296 345 395 444 493 543 592

21 1 135 180 225 270 315 360 406 451 496 541
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Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest Sprinkler
(ft)

22 1 124 165 207 248 289 331 372 413 455 496

23 1 114 152 190 228 267 305 343 381 419 457

24 1 106 141 176 211 246 282 317 352 387 422

25 1 98 131 163 196 228 261 294 326 359 392

26 1 91 121 152 182 212 243 273 304 334 364

27 1 85 113 142 170 198 226 255 283 311 340

28 1 79 106 132 159 185 212 238 265 291 318

29 1 74 99 124 149 174 198 223 248 273 298

30 1 70 93 116 140 163 186 210 233 256 280

31 1 66 88 110 132 153 175 197 219 241 263

32 1 62 83 103 124 145 165 186 207 227 248

33 1 59 78 98 117 137 156 176 195 215 234

34 1 55 74 92 111 129 148 166 185 203 222

35 1 53 70 88 105 123 140 158 175 193 210

36 1 50 66 83 100 116 133 150 166 183 199

37 1 47 63 79 95 111 126 142 158 174 190

38 1 45 60 75 90 105 120 135 150 165 181

39 1 43 57 72 86 100 115 129 143 158 172

40 1 41 55 68 82 96 109 123 137 150 164

Sprinkler Flow Rate

(lpm)

Available Pressure Pt (bar)

1.0 1.4 1.7 2.1 2.4 2.8 2.9 3.4 3.8 4.1

Allowable Length of pipe Pipe  from Service Valve to Farthest
Sprinkler (m)

30 246 328 409 491 573 655 737 819 901 983

34 198 263 329 395 461 527 593 659 725 790

38 162 217 271 325 379 433 488 542 596 650

42 136 182 227 272 318 363 409 454 500 545

45 116 155 193 232 271 309 348 387 426 464

49 100 134 167 200 233 267 300 333 367 400

53 87 116 145 174 204 233 262 291 320 349

57 77 102 128 154 179 205 230 256 282 307

61 68 91 114 136 159 182 205 227 250 272

64 61 81 101 122 142 162 183 203 223 244

68 55 73 91 110 128 146 164 183 201 219

72 50 66 83 99 116 132 149 165 182 198

76 45 60 75 90 105 120 135 150 166 180

79 41 55 69 82 96 110 124 137 151 165

83 38 50 63 76 88 101 113 126 139 151

87 35 46 58 69 81 93 105 116 128 139

91 32 43 54 64 75 86 97 107 118 129

95 30 40 50 60 69 80 90 99 109 119

98 28 37 46 55 65 74 83 93 102 111

102 26 34 43 52 60 69 78 86 95 104

106 24 32 40 48 56 65 73 81 89 97

110 23 30 38 45 53 60 68 76 83 91

114 21 28 35 43 50 57 64 71 78 85
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Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest Sprinkler
(ft)

117 20 27 34 40 47 53 60 67 73 80

121 19 25 31 38 44 50 57 63 69 76

125 18 24 30 36 42 48 54 59 66 71

129 17 23 28 34 39 45 51 56 62 68

132 16 21 27 32 37 43 48 53 59 64

136 15 20 25 30 35 41 46 51 56 61

140 14 19 24 29 34 38 43 48 53 58

144 14 18 23 27 32 37 41 46 50 55

148 13 17 22 26 30 35 39 44 48 52

151 12 17 21 25 29 33 37 42 46 50

*Flow rate from Sections 10.1 and 10.2.

Table 10.4.9.2(e) Allowable Pipe Length for 3⁄4 in. CPVC (IPS) Pipe

Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest Sprinkler
(ft)

8 3⁄4 348 465 581 697 813 929 1045 1161 1278 1394

9 3⁄4 280 374 467 560 654 747 841 934 1027 1121

10 3⁄4 231 307 384 461 538 615 692 769 845 922

11 3⁄4 193 258 322 387 451 515 580 644 709 773

12 3⁄4 165 219 274 329 384 439 494 549 603 658

13 3⁄4 142 189 237 284 331 378 426 473 520 568

14 3⁄4 124 165 206 247 289 330 371 412 454 495

15 3⁄4 109 145 182 218 254 290 327 363 399 436

16 3⁄4 97 129 161 193 226 258 290 322 354 387

17 3⁄4 86 115 144 173 202 230 259 288 317 346

18 3⁄4 78 104 130 155 181 207 233 259 285 311

19 3⁄4 70 94 117 141 164 188 211 234 258 281

20 3⁄4 64 85 107 128 149 171 192 213 235 256

21 3⁄4 58 78 97 117 136 156 175 195 214 234

22 3⁄4 54 71 89 107 125 143 161 179 197 214

23 3⁄4 49 66 82 99 115 132 148 165 181 198

24 3⁄4 46 61 76 91 107 122 137 152 167 183

25 3⁄4 42 56 71 85 99 113 127 141 155 169

26 3⁄4 39 52 66 79 92 105 118 131 144 157

27 3⁄4 37 49 61 73 86 98 110 122 135 147

28 3⁄4 34 46 57 69 80 92 103 114 126 137

29 3⁄4 32 43 54 64 75 86 96 107 118 129

30 3⁄4 30 40 50 60 70 81 91 101 111 121

31 3⁄4 28 38 47 57 66 76 85 95 104 114

32 3⁄4 27 36 45 54 63 71 80 89 98 107

33 3⁄4 25 34 42 51 59 68 76 84 93 101

34 3⁄4 24 32 40 48 56 64 72 80 88 96

35 3⁄4 23 30 38 45 53 61 68 76 83 91

36 3⁄4 22 29 36 43 50 57 65 72 79 86
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Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest Sprinkler
(ft)

37 3⁄4 20 27 34 41 48 55 61 68 75 82

38 3⁄4 20 26 33 39 46 52 59 65 72 78

39 3⁄4 19 25 31 37 43 50 56 62 68 74

40 3⁄4 18 24 30 35 41 47 53 59 65 71

Sprinkler Flow Rate

(lpm)

Available Pressure Pt (bar)

1.0 1.4 1.7 2.1 2.4 2.8 2.9 3.4 3.8 4.1

Allowable Length of pipe Pipe  from Service Valve to Farthest
Sprinkler (m)

30 106 142 177 212 248 283 319 354 390 425

34 85 114 142 171 199 228 256 285 313 342

38 70 94 117 141 164 187 211 234 258 281

42 59 79 98 118 137 157 177 196 216 236

45 50 67 84 100 117 134 151 167 184 201

49 43 58 72 87 101 115 130 144 158 173

53 38 50 63 75 88 101 113 126 138 151

57 33 44 55 66 77 88 100 111 122 133

61 30 39 49 59 69 79 88 98 108 118

64 26 35 44 53 62 70 79 88 97 105

68 24 32 40 47 55 63 71 79 87 95

72 21 29 36 43 50 57 64 71 79 86

76 20 26 33 39 45 52 59 65 72 78

79 18 24 30 36 41 48 53 59 65 71

83 16 22 27 33 38 44 49 55 60 65

87 15 20 25 30 35 40 45 50 55 60

91 14 19 23 28 33 37 42 46 51 56

95 13 17 22 26 30 34 39 43 47 52

98 12 16 20 24 28 32 36 40 44 48

102 11 15 19 22 26 30 34 37 41 45

106 10 14 17 21 24 28 31 35 38 42

110 10 13 16 20 23 26 29 33 36 39

114 9.1 12 15 18 21 25 28 31 34 37

117 8.5 12 14 17 20 23 26 29 32 35

121 8.2 11 14 16 19 22 24 27 30 33

125 7.6 10 13 16 18 21 23 26 28 31

129 7.3 10 12 15 17 20 22 24 27 29

132 7.0 9.1 12 14 16 19 21 23 25 28

136 6.7 8.8 11 13 15 17 20 22 24 26

140 6.1 8.2 10 12 15 17 19 21 23 25

144 6.1 7.9 10 12 14 16 18 20 22 24

148 5.8 7.6 9.4 11 13 15 17 19 21 23

151 5.5 7.3 9.1 11 12 14 16 18 20 22

*Flow rate from Sections 10.1 and 10.2.

Table 10.4.9.2(f) Allowable Pipe Length for 1 in. CPVC (IPS) Pipe

Sprinkler Flow
Rate*

Water Distribution
Size

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?contentId=13...

47 of 103 2/11/2020, 10:10 AM



(gpm) (in.)
Allowable Length of Pipe from Service Valve to Farthest Sprinkler

(ft)

8 1 1049 1398 1748 2098 2447 2797 3146 3496 3845 4195

9 1 843 1125 1406 1687 1968 2249 2530 2811 3093 3374

10 1 694 925 1157 1388 1619 1851 2082 2314 2545 2776

11 1 582 776 970 1164 1358 1552 1746 1940 2133 2327

12 1 495 660 826 991 1156 1321 1486 1651 1816 1981

13 1 427 570 712 854 997 1139 1281 1424 1566 1709

14 1 372 497 621 745 869 993 1117 1241 1366 1490

15 1 328 437 546 656 765 874 983 1093 1202 1311

16 1 291 388 485 582 679 776 873 970 1067 1164

17 1 260 347 433 520 607 693 780 867 954 1040

18 1 234 312 390 468 546 624 702 780 858 936

19 1 212 282 353 423 494 565 635 706 776 847

20 1 193 257 321 385 449 513 578 642 706 770

21 1 176 235 293 352 410 469 528 586 645 704

22 1 161 215 269 323 377 430 484 538 592 646

23 1 149 198 248 297 347 396 446 496 545 595

24 1 137 183 229 275 321 366 412 458 504 550

25 1 127 170 212 255 297 340 382 425 467 510

26 1 118 158 197 237 276 316 355 395 434 474

27 1 111 147 184 221 258 295 332 368 405 442

28 1 103 138 172 207 241 275 310 344 379 413

29 1 97 129 161 194 226 258 290 323 355 387

30 1 91 121 152 182 212 242 273 303 333 364

31 1 86 114 143 171 200 228 257 285 314 342

32 1 81 108 134 161 188 215 242 269 296 323

33 1 76 102 127 152 178 203 229 254 280 305

34 1 72 96 120 144 168 192 216 240 265 289

35 1 68 91 114 137 160 182 205 228 251 273

36 1 65 87 108 130 151 173 195 216 238 260

37 1 62 82 103 123 144 165 185 206 226 247

38 1 59 78 98 117 137 157 176 196 215 235

39 1 56 75 93 112 131 149 168 187 205 224

40 1 53 71 89 107 125 142 160 178 196 214

Sprinkler Flow Rate

(lpm)

Available Pressure Pt (bar)

1.0 1.4 1.7 2.1 2.4 2.8 2.9 3.4 3.8 4.1

Allowable Length of pipe Pipe  from Service Valve to Farthest
Sprinkler (m)

30 320 426 533 639 746 853 959 1066 1172 1279

34 257 343 429 514 600 685 771 857 943 1028

38 212 282 353 423 493 564 635 705 776 846

42 177 237 296 355 414 473 532 591 650 709

45 151 201 252 302 352 403 453 503 554 604

49 130 174 217 260 304 347 390 434 477 521

53 113 151 189 227 265 303 340 378 416 454

57 100 133 166 200 233 266 300 333 366 400

61 89 118 148 177 207 237 266 296 325 355

64 79 106 132 158 185 211 238 264 291 317

68 71 95 119 143 166 190 214 238 262 285
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72 65 86 108 129 151 172 194 215 237 258

76 59 78 98 117 137 156 176 196 215 235

79 54 72 89 107 125 143 161 179 197 215

83 49 66 82 98 115 131 148 164 180 197

87 45 60 76 91 106 121 136 151 166 181

91 42 56 70 84 98 112 126 140 154 168

95 39 52 65 78 91 104 116 130 142 155

98 36 48 60 72 84 96 108 120 132 144

102 34 45 56 67 79 90 101 112 123 135

106 31 42 52 63 73 84 94 105 116 126

110 30 39 49 59 69 79 88 98 108 118

114 28 37 46 55 65 74 83 92 101 111

117 26 35 44 52 61 69 78 87 96 104

121 25 33 41 49 57 66 74 82 90 98

125 23 31 39 46 54 62 70 77 85 93

129 22 29 37 44 51 59 66 73 81 88

132 21 28 35 42 49 55 62 69 77 83

136 20 27 33 40 46 53 59 66 73 79

140 19 25 31 37 44 50 56 63 69 75

144 18 24 30 36 42 48 54 60 66 72

148 17 23 28 34 40 45 51 57 62 68

151 16 22 27 33 38 43 49 54 60 65

*Flow rate from Sections 10.1 and 10.2.

Table 10.4.9.2(g) Allowable Pipe Length for 3⁄4 in. PEX Tubing

Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest
Sprinkler (ft)

8 3⁄4 93 123 154 185 216 247 278 309 339 370

9 3⁄4 74 99 124 149 174 199 223 248 273 298

10 3⁄4 61 82 102 123 143 163 184 204 225 245

11 3⁄4 51 68 86 103 120 137 154 171 188 205

12 3⁄4 44 58 73 87 102 117 131 146 160 175

13 3⁄4 38 50 63 75 88 101 113 126 138 151

14 3⁄4 33 44 55 66 77 88 99 110 121 132

15 3⁄4 29 39 48 58 68 77 87 96 106 116

16 3⁄4 26 34 43 51 60 68 77 86 94 103

17 3⁄4 23 31 38 46 54 61 69 77 84 92

18 3⁄4 21 28 34 41 48 55 62 69 76 83

19 3⁄4 19 25 31 37 44 50 56 62 69 75

20 3⁄4 17 23 28 34 40 45 51 57 62 68

21 3⁄4 16 21 26 31 36 41 47 52 57 62

22 3⁄4 NP 19 24 28 33 38 43 47 52 57

23 3⁄4 NP 17 22 26 31 35 39 44 48 52

24 3⁄4 NP 16 20 24 28 32 36 40 44 49

25 3⁄4 NP NP 19 22 26 30 34 37 41 45

26 3⁄4 NP NP 17 21 24 28 31 35 38 42

27 3⁄4 NP NP 16 20 23 26 29 33 36 39
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Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest
Sprinkler (ft)

28 3⁄4 NP NP 15 18 21 24 27 30 33 36

29 3⁄4 NP NP NP 17 20 23 26 28 31 34

30 3⁄4 NP NP NP 16 19 21 24 27 29 32

31 3⁄4 NP NP NP 15 18 20 23 25 28 30

32 3⁄4 NP NP NP NP 17 19 21 24 26 28

33 3⁄4 NP NP NP NP 16 18 20 22 25 27

34 3⁄4 NP NP NP NP NP 17 19 21 23 25

35 3⁄4 NP NP NP NP NP 16 18 20 22 24

36 3⁄4 NP NP NP NP NP 15 17 19 21 23

37 3⁄4 NP NP NP NP NP NP 16 18 20 22

38 3⁄4 NP NP NP NP NP NP 16 17 19 21

39 3⁄4 NP NP NP NP NP NP NP 16 18 20

40 3⁄4 NP NP NP NP NP NP NP 16 17 19

Sprinkler Flow Rate

(lpm)

Allowable Pipe Length for 20 mm PEX Tubing

1.0 1.4 1.7 2.1 2.4 2.8 2.9 3.4 3.8 4.1

Allowable Length of Pipe from Service Valve to Farthest
Sprinkler (m)

30 28 37 47 56 66 75 85 94 103 113

34 23 30 38 45 53 61 68 76 83 91

38 19 25 31 37 44 50 56 62 69 75

42 16 21 26 31 37 42 47 52 57 62

45 13 18 22 27 31 36 40 45 49 53

49 12 15 19 23 27 31 34 38 42 46

53 10 13 17 20 23 27 30 34 37 40

57 9 12 15 18 21 23 27 29 32 35

61 8 10 13 16 18 21 23 26 29 31

64 7 9 12 14 16 19 21 23 26 28

68 6 9 10 12 15 17 19 21 23 25

72 6 8 9 11 13 15 17 19 21 23

76 5 7 9 10 12 14 16 17 19 21

79 5 6 8 9 11 12 14 16 17 19

83 NP 6 7 9 10 12 13 14 16 17

87 NP 5 7 8 9 11 12 13 15 16

91 NP 5 6 7 9 10 11 12 13 15

95 NP NP 6 7 8 9 10 11 12 14

98 NP NP 5 6 7 9 9 11 12 13

102 NP NP 5 6 7 8 9 10 11 12

106 NP NP 5 5 6 7 8 9 10 11

110 NP NP NP 5 6 7 8 9 9 10

114 NP NP NP 5 6 6 7 8 9 10

117 NP NP NP 5 5 6 7 8 9 9

121 NP NP NP NP 5 6 6 7 8 9

125 NP NP NP NP 5 5 6 7 8 8

129 NP NP NP NP NP 5 6 6 7 8

132 NP NP NP NP NP 5 5 6 7 7

https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?contentId=13...

50 of 103 2/11/2020, 10:10 AM



Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest
Sprinkler (ft)

136 NP NP NP NP NP 5 5 6 6 7

140 NP NP NP NP NP NP 5 5 6 7

144 NP NP NP NP NP NP 5 5 6 6

148 NP NP NP NP NP NP NP 5 5 6

151 NP NP NP NP NP NP NP 5 5 6

NP: Not permitted.

*Flow rate from Sections 10.1 and 10.2.

Table 10.4.9.2(h) Allowable Pipe Length for 1 in. PEX Tubing

Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest Sprinkler
(ft)

8 1 314 418 523 628 732 837 941 1046 1151 1255

9 1 252 336 421 505 589 673 757 841 925 1009

10 1 208 277 346 415 485 554 623 692 761 831

11 1 174 232 290 348 406 464 522 580 638 696

12 1 148 198 247 296 346 395 445 494 543 593

13 1 128 170 213 256 298 341 383 426 469 511

14 1 111 149 186 223 260 297 334 371 409 446

15 1 98 131 163 196 229 262 294 327 360 392

16 1 87 116 145 174 203 232 261 290 319 348

17 1 78 104 130 156 182 208 233 259 285 311

18 1 70 93 117 140 163 187 210 233 257 280

19 1 63 84 106 127 148 169 190 211 232 253

20 1 58 77 96 115 134 154 173 192 211 230

21 1 53 70 88 105 123 140 158 175 193 211

22 1 48 64 80 97 113 129 145 161 177 193

23 1 44 59 74 89 104 119 133 148 163 178

24 1 41 55 69 82 96 110 123 137 151 164

25 1 38 51 64 76 89 102 114 127 140 152

26 1 35 47 59 71 83 95 106 118 130 142

27 1 33 44 55 66 77 88 99 110 121 132

28 1 31 41 52 62 72 82 93 103 113 124

29 1 29 39 48 58 68 77 87 97 106 116

30 1 27 36 45 54 63 73 82 91 100 109

31 1 26 34 43 51 60 68 77 85 94 102

32 1 24 32 40 48 56 64 72 80 89 97

33 1 23 30 38 46 53 61 68 76 84 91

34 1 22 29 36 43 50 58 65 72 79 86

35 1 20 27 34 41 48 55 61 68 75 82

36 1 19 26 32 39 45 52 58 65 71 78

37 1 18 25 31 37 43 49 55 62 68 74

38 1 18 23 29 35 41 47 53 59 64 70

39 1 17 22 28 33 39 45 50 56 61 67

40 1 16 21 27 32 37 43 48 53 59 64
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Sprinkler Flow
Rate*

(gpm)

Water Distribution
Size

(in.)

Available Pressure, Pt (psi)

15 20 25 30 35 40 45 50 55 60

Allowable Length of Pipe from Service Valve to Farthest Sprinkler
(ft)

Sprinkler Flow Rate

(lpm)

Available Pressure Pt (bar)

1.0 1.4 1.7 2.1 2.4 2.8 2.9 3.4 3.8 4.1

Allowable Length of pipe Pipe  from Service Valve to Farthest
Sprinkler (m)

30 96 127 159 191 223 255 287 319 351 383

34 77 102 128 154 180 205 231 256 282 308

38 63 84 105 126 148 169 190 211 232 253

42 53 71 88 106 124 141 159 177 194 212

45 45 60 75 90 105 120 136 151 166 181

49 39 52 65 78 91 104 117 130 143 156

53 34 45 57 68 79 91 102 113 125 136

57 30 40 50 60 70 80 90 100 110 119

61 27 35 44 53 62 71 80 88 97 106

64 24 32 40 48 55 63 71 79 87 95

68 21 28 36 43 50 57 64 71 78 85

72 19 26 32 39 45 52 58 64 71 77

76 18 23 29 35 41 47 53 59 64 70

79 16 21 27 32 37 43 48 53 59 64

83 15 20 24 30 34 39 44 49 54 59

87 13 18 23 27 32 36 41 45 50 54

91 12 17 21 25 29 34 37 42 46 50

95 12 16 20 23 27 31 35 39 43 46

98 11 14 18 22 25 29 32 36 40 43

102 10 13 17 20 23 27 30 34 37 40

106 9.4 12 16 19 22 25 28 31 34 38

110 8.8 12 15 18 21 23 27 30 32 35

114 8.2 11 14 16 19 22 25 28 30 33

117 7.9 10 13 16 18 21 23 26 29 31

121 7.3 10 12 15 17 20 22 24 27 30

125 7.0 9.1 12 14 16 19 21 23 26 28

129 6.7 8.8 11 13 15 18 20 22 24 26

132 6.1 8.2 10 12 15 17 19 21 23 25

136 5.8 7.9 10 12 14 16 18 20 22 24

140 5.5 7.6 9.4 11 13 15 17 19 21 23

144 5.5 7.0 8.8 11 12 14 16 18 20 21

148 5.2 6.7 8.5 10 12 14 15 17 19 20

151 4.9 6.4 8.2 10 11 13 15 16 18 20

*Flow rate from Sections 10.1 and 10.2.

10.4.9.3

The maximum allowable length of piping in Table 10.4.9.2(c) through Table 10.4.9.2(h) incorporates an
adjustment for pipe fittings, and no additional consideration of friction losses associated with pipe fittings shall be
required.

Chapter 11 System Acceptance

11.1 General.

11.1.1

The installer shall perform all required acceptance tests prior to asking for approval of the installation.
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11.1.2

When the authority having jurisdiction is required to be present during the acceptance tests, the installer shall
coordinate the time and date of testing with the authority having jurisdiction and other interested parties.

11.2 Acceptance Tests.

11.2.1* Hydrostatic Tests.

11.2.1.1

Where a fire department pumper connection is not provided, the system shall be hydrostatically tested at normal
system operating pressure without evidence of leakage.

11.2.1.2

Where a fire department pumper connection is provided, the system shall pass a hydrostatic pressure test
performed in accordance with NFPA 13.

11.2.1.3

Evidence of leakage shall be determined by a drop in pressure at a gauge over a period of 2 hours or by visually
checking the piping system for leakage.

11.2.1.4

When systems are being hydrostatically tested, the test shall be permitted to be conducted with sprinklers or
plugs installed in the fittings.

11.2.1.4.1

Any plugs used during the hydrostatic testing shall be replaced with sprinklers after the test is completed.

11.2.1.4.2

No additional hydrostatic testing shall be required after the sprinklers are installed.

11.2.2* Pump Tests.

11.2.2.1

Prior to system acceptance, a system utilizing a pump shall be tested by opening the drain/test connection.

11.2.2.1.1*

The pump shall sense the flow, turn on, and flow water for the required duration of 6.1.2 or 6.1.3 without
interruption.

11.2.3 System Operational Tests.

11.2.3.1 Waterflow Devices.

Where waterflow detection devices are installed, these devices, including the associated alarm circuits, shall be
flow tested through the inspector’s test connection and shall result in an audible alarm on the premises.

11.2.3.2 Preaction Systems.

The operation of the preaction system shall be tested in accordance with the manufacturer’s instructions.

11.2.3.3 Dry Pipe and Double-Interlock Preaction Systems.

A test shall be conducted in accordance with the valve manufacturer’s instructions to measure the time to trip the
valve and the time for water to be discharged from the inspector’s test connection.

11.2.3.3.1

All times shall be measured from the time the inspector’s test connection is completely open.

Chapter 12 Inspection, Testing, and Maintenance

12.1* General.

The installer shall provide to the owner/occupant instructions on inspecting, testing, and maintaining the system.

12.2* Inspections and Tests.

The sprinkler system shall be inspected and tested periodically to make sure the system is in good working
condition.

12.3 Maintenance.

12.3.1

The sprinkler system shall be properly maintained in accordance with this standard and the manufacturers’
instructions.

12.3.2

Any sprinkler that is operated, damaged, corroded, covered with foreign materials, or showing signs of leakage
shall be replaced with a new listed sprinkler having the same performance characteristics as the original
equipment.
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12.3.2.1*

Where replacing residential sprinklers manufactured prior to 2003 that are no longer available from the

manufacturer and are installed using a design density less than 0.05 gpm/ft2 (2.04 mm/min), a residential
sprinkler with an equivalent K-factor (± 5 percent) shall be permitted to be used provided the currently listed
coverage area for the replacement sprinkler is not exceeded.

12.3.3 Painting Sprinklers.

12.3.3.1

Sprinklers shall not be painted unless applied by the manufacturer.

12.3.3.2*

Any sprinklers that have been painted outside of the factory shall be replaced with a new listed sprinkler.

12.3.4* Wet Pipe Systems.

A wet pipe system shall be maintained above 40°F (4°C), including areas properly insulated to maintain 40°F
(4°C).

12.3.5* Antifreeze Systems.

12.3.5.1 Annual Antifreeze Solution Test and Replacement Procedure.

12.3.5.1.1

Samples of antifreeze solution shall be collected by qualified individuals in accordance with 12.3.5.1.1.2 or
12.3.5.1.1.3 on an annual basis.

12.3.5.1.1.1

The system shall be drained to verify the following:

(1) The solution is in compliance with 9.2.2.1.1.

(2) The solution provides the necessary freeze protection.

12.3.5.1.1.2

Solution samples shall be taken near the beginning and near the end of the draining process.

12.3.5.1.1.3*

Solution samples shall be taken at the highest practical elevation and the lowest practical elevation of the
system.

12.3.5.1.2

The two samples collected in accordance with the procedures specified in 12.3.5.1.1.2 or 12.3.5.1.1.3 shall be
tested to verify that the specific gravity of both samples is similar and that the solution is in compliance with
9.2.2.1.1.

12.3.5.1.2.1

The specific gravity of each solution shall be checked using a hydrometer with a suitable scale or a refractometer
having a scale calibrated for the antifreeze solution.

12.3.5.1.3*

If concentrations of the two samples collected in accordance with the procedures in 12.3.5.1.1.2 or 12.3.5.1.1.3
are similar and in compliance with 9.2.2.1.1, then (a) the solution drained in accordance with 12.3.5.1.1.1 can be
used to refill the system, or (b) the existing undrained solution tested in accordance with 12.3.5.1.1.3 shall be
permitted to continue to be used.

12.3.5.1.3.1

If the two samples are not similar and not in compliance with 9.2.2.1.1, then a solution in compliance with
9.2.2.1.1 shall be used to refill the system.

12.3.5.1.4 Tag.

12.3.5.1.4.1

A tag shall be attached to the riser indicating the date the antifreeze solution was tested.

12.3.5.1.4.2

The tag shall also indicate the type and concentration of antifreeze solution (by volume) with which the system is
filled, the date the antifreeze was replaced (if applicable), the name of the contractor that tested and/or replaced
the antifreeze solution, the contractor’s license number, a statement indicating if the entire system was drained
and replaced with antifreeze, and a warning to test the concentration of the antifreeze solutions at yearly
intervals per NFPA 13D this standard .

12.3.6 Inactive Systems.
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12.3.6.1*

In a detached dwelling or a manufactured home,  the sprinkler system shall be permitted to be put in an inactive
state for any of the following reasons:

(1) After a manufactured home has been installed and tested in the factory and is being prepared for shipment

(2) When a manufactured home is being stored for future occupancy

(3) When the detached dwelling is unoccupied during renovation work, with notification and approval of the AHJ

(4) When the detached dwelling is unoccupied for an extended period of time, with notification and approval of
the AHJ

12.3.6.2

Where a wet pipe system is installed and the piping will be subject to freezing, the piping and the stored water
supply shall be drained.

12.3.6.2.1*

Where residential pendent and sidewall sprinklers are installed on drops that are 4 in. (100 mm) or less in length,
the drops shall not be required to be drained.

12.3.6.3

The systems shall be placed back in service prior to occupancy.

12.3.6.4

Prior to the system being restored to service, the system shall be filled with water, pressurized to normal system
pressure, and visually inspected for leaks.

12.3.6.5

Once the system has been restored to service, it shall be inspected and tested in accordance with Section 12.2.

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.

Global FR-2

Global FR-1
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NFPA 13DThis standard is appropriate for protection against fire hazards only in one- and two-family dwellings
and manufactured homes. Residential portions of any other type of building occupancy or occupancywithin
mixed occupancies should be protected with residential sprinklers in accordance with NFPA 13 or in
accordance with NFPA 13R. OtherNonresidential portions of such buildings should be protected in accordance
with NFPA 13 or NFPA 13R as appropriate for areas outside the dwelling unit.

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 similar to that shown in Figure A.1.1(a), Figure A.1.1(b), and Figure 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 (4.2 m) wide mobile home in Charlotte, North Carolina.

Sprinkler systems designed and installed according to this standard are expected to prevent flashover within the
compartment of origin where sprinklers are installed in the compartment. A sprinkler system designed and
installed according to this standard cannot, however, be expected to completely control a fire involving fuel loads

that are significantly higher than average for dwelling units [10 lb/ft2 (49 kg/m2)] and where the interior finish
exhibits either a high flame spread index (greater than 200, corresponding to a Class C) when tested in
accordance with ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials, or
ANSI/UL 723, Standard for Test for Surface Burning Characteristics of Building Materials, or a high heat release
(such as a heat release rate exceeding 800 kW) when tested in accordance with NFPA 286.

(For protection of multifamily dwellings, see NFPA 13 or NFPA 13R.)

Figure A.1.1(a) Bedroom.

Figure A.1.1(b) Manufactured Home Bedroom.

Figure A.1.1(c) Living Room.
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While the purpose of this standard is to provide improved protection against injury and loss of life, the use of
these systems has demonstrated an ability to provide improved protection against property damage. Various
levels of fire safety are available to dwelling occupants to provide life safety and property protection.

This standard recommends, but does not require, sprinklering of all areas in a dwelling; it permits sprinklers to be
omitted in certain areas. These areas have been proved by NFPA statistics [see Table A.1.2(a), Table A.1.2(b),
and Table A.1.2(c)] to be those where the incidence of life loss from fires in dwellings is low. Such an approach
provides a reasonable degree of fire safety. Greater protection to both life and property is achieved by
sprinklering all areas.

Guidance for the installation of smoke detectors and fire detection systems is found in NFPA 72.

Table A.1.2(a) Fires and Associated Deaths and Injuries in Dwellings, Duplexes, and Manufactured
Homes by Area of Origin: Annual Average of 2005–2009 Structure Fires Reported to U.S. Fire
Departments

Area of Origin
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Living room, family room, or den 540 24 11,300 4 990 11

Bedroom 540 24 22,300 8 1,810 20

Kitchen 310 14 85,600 32 2,870 32

Unclassified function area 240 11 7,900 3 480 5

Unclassified structural area 80 4 5,200 2 150 2

Crawl space or substructure space 50 2 5,000 2 190 2

Unclassified area of origin 40 2 6,500 2 70 1

Laundry room or area 40 2 8,900 3 280 3

Garage or vehicle storage area* 30 1 8,600 3 420 5

Bathroom 30 1 5,500 2 200 2

Exterior balcony or unenclosed porch 30 1 4,600 2 140 2

Wall assembly or concealed space 30 1 6,400 2 110 1

Attic or ceiling/roof assembly or
concealed space 30 1 9,000 3 90 1

Heating equipment room 20 1 6,000 2 140 2

Unclassified outside area 10 0 6,600 2 50 1

Exterior wall surface 10 0 8,500 3 90 1

Confined chimney or flue fire† 0 0 22,500 8 30 0

Other known area of origin 200 9 34,100 13 740 8

Total 2,210 100 264,500 100 8,860 100

Source: NFIRS 5.0 and NFPA survey.

Note: Sums may not equal totals due to rounding errors.

*Does not include fires with property use coded as residential garage.

†NFIRS 5.0 does not have a separate area of origin code for fires starting in chimneys. Any home fire with
NFIRS incident type 114 (Chimney of fire originating in and confined to a chimney or flue) is captured here.

Table A.1.2(b) Fires and Associated Deaths and Injuries in Dwellings, Duplexes, and Manufactured
Homes by Heat Source: Annual Average of 2005–2009 Structure Fires Reported to U.S. Fire Departments

Heat Source
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Smoking materials 510 23 11,600 4 760 9

Radiated or conducted heat from
operating equipment 290 13 46,000 17 1,920 22

Arcing 290 13 29,900 11 850 10

Unclassified heat source 160 7 22,900 9 500 6

Unclassified heat from powered
equipment 160 7 39,900 15 1,290 15

Spark, ember, or flame from operating
equipment 140 6 16,900 6 620 7
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Heat Source
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Lighter 130 6 7,300 3 590 7

Candle 110 5 10,000 4 740 8

Unclassified hot or smoldering object 100 4 18,600 7 450 5

Hot ember or ash 100 4 21,200 8 340 4

Match 80 4 9,000 3 240 3

Heat from direct flame or convection
current 10 1 5,900 2 90 1

Lightning 10 0 4,100 2 30 0

Other known heat source 130 6 21,200 8 440 5

Total fires 2,210 100 264,500 100 8,860 100

Source: NFIRS 5.0 and NFPA survey.

Note: Sums may not equal totals due to rounding errors.

Table A.1.2(c) Fires and Associated Deaths and Injuries in Dwellings, Duplexes, and Manufactured
Homes by Item First Ignited: Annual Average of 2005–2009 Structure Fires Reported to U.S. Fire
Departments

Item First Ignited
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Upholstered furniture 420 19 5,400 2 560 6

Mattress or bedding 280 13 8,000 3 910 10

Flammable or combustible liquid or gas or
associated part 200 9 13,200 5 880 10

Structural member or framing 120 6 18,500 7 330 4

Floor covering rug, carpet, or mat 110 5 4,500 2 200 2

Unclassified furniture or utensil 110 5 5,000 2 300 3

Clothing 110 5 6,200 2 390 4

Electrical wire or cable insulation 90 4 15,200 6 360 4

Cooking materials, including food 90 4 53,300 20 2,000 23

Multiple items first ignited 80 4 4,900 2 210 2

Unclassified item first ignited 80 4 23,600 9 340 4

Interior wall covering 70 3 7,100 3 220 3

Unclassified structural component or finish 60 3 6,600 2 140 2

Magazine, newspaper, or writing paper 50 2 4,100 2 140 2

Rubbish, trash, or waste 40 2 9,100 3 180 2

Cabinetry 40 2 4,600 2 210 2

Appliance housing or casing 30 2 8,700 3 200 2

Exterior wall covering or finish 30 1 12,000 5 140 2

Household utensil 10 1 5,700 2 130 1

Insulation within structural area 10 0 5,500 2 80 1

Unclassified organic material 0 0 6,300 2 40 0

Film or residue, including paint, resin, and
creosote 0 0 4,400 2 10 0

Other known item first ignited 160 7 32,500 12 890 10

Total 2,210 100 264,500 100 8,860 100

Source: NFIRS 5.0 and NFPA survey.

Note: Sums may not equal totals due to rounding errors.
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A.1.5.1

For additional conversions and information, see ASTM SI10, IEEE/ASTM SI 10, Standard for Use of the
International System of Units (SI): The Modern Metric System American National Standard for Metric Practice .

A.1.5.4

A given equivalent value is considered to be approximate.

A.3.2.1 Approved.

The National Fire Protection Association does not approve, inspect, or certify any installations, procedures,
equipment, or materials; nor does it approve or evaluate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the authority 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 jurisdiction 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 “authority 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 public safety is primary, the
authority having jurisdiction may be a federal, state, local, or other regional department or individual such as a
fire chief; fire marshal; chief of a fire prevention bureau, labor department, or health department; building official;
electrical inspector; or others having statutory authority. For insurance purposes, an insurance inspection
department, rating bureau, or other insurance company representative 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 departmental 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 evaluation;
some organizations do not recognize equipment as listed unless it is also labeled. The authority having
jurisdiction should utilize the system employed by the listing organization to identify a listed product.

A.3.3.2 Bathroom.

A room is still considered a bathroom if it contains just a toilet. Additionally, two bathrooms that are adjacent to
each other are considered separate rooms or compartments.

A.3.3.7 Manufactured Home.

Manufactured homes were formerly referred to as “mobile homes” or “trailer coaches.”

A.3.3.8 Premixed Antifreeze Solution.

Where a tank is used as the water supply for the sprinkler system, the tank is not permitted to be filled with
antifreeze.

A.3.3.11 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) shadowed areas are formed on the floor adjacent to the wall, these shadowed areas are
purely on paper and do not take into account the dynamic variables of sprinkler discharge. In order to be
acceptable, the shadow area needs to be within the coverage 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.3.3.11.

Figure A.3.3.11 Shadow Area Created by a Wall.
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A.3.3.13.3 Multipurpose Piping Sprinkler System.

Examples of multipurpose piping systems are shown in Figure A.3.3.13.3(a), Figure A.3.3.13.3(b), and Figure
A.3.3.13.3(c).

Figure A.3.3.13.3(a)  Multipurpose Piping System (Tree System) — Example 1.

Figure A.3.3.13.3(b)  Multipurpose Piping System (Looped System) — Example 2.

Figure A.3.3.13.3(c) Multipurpose Piping System — Example 3 (Network System).

A.3.3.13.4 Network Sprinkler System.

A network system is a type of multipurpose system that often uses 1⁄2 in. (15 mm) piping to serve both domestic
and fire protection needs, providing an equivalent level of suppression capability as larger piping systems. To
accomplish this protection, each sprinkler is supplied by water flowing to it from at least three separate paths. An
example of a network system is shown in Figure A.3.3.13.3(c).
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A.3.3.13.5 Passive Purge Sprinkler System.

The domestic plumbing fixture should be on a remote portion of the system or the system should be designed as
a loop so that water moves through a majority of the system when the fixture is used. This type of system is also
called a “flow through system” in much of North America.

A.3.3.13.9 Stand-Alone Sprinkler System.

Underground piping is permitted to serve domestic use as well as sprinkler system use, but once the split is
made between systems, the piping serving fire sprinklers only serves the fire sprinklers.

A.3.3.17.2 Control Valve.

System control valves should be of the indicating type, such as plug valves, ball valves, butterfly valves, or
OS&Y gate valves.

A.4.4

A scaled drawing where required should show the following:

(1) Address (if known)

(2) Size and type of domestic line, including length to city connection

(3) Water meter size

(4) Current static water pressure

(5) Interior walls

(6) Model, manufacturer, temperature, orifice size, and spacing requirements of sprinklers

(7) Type of pipe

(8) Hanger spacing requirement per the pipe manufacturer

(9) Riser detail

(10) Installing contractor information

(11) Preliminary hydraulic calculations

A.5.1.1

Where fused sprinklers are replaced by the owner, fire department, or others, care should be taken to ensure
that the replacement sprinkler has the same operating characteristics.

A.5.1.1.1

Where the sprinkler being removed from the system remains attached to the original fitting or welded outlet, the
sprinkler should be permitted to be reinstalled provided care has been taken to ensure the sprinkler has not been
damaged. Flexible hose connections are considered a fitting.

https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?contentId=13...

64 of 103 2/11/2020, 10:10 AM



A.5.2.2

https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?contentId=13...

65 of 103 2/11/2020, 10:10 AM



For reference, the information in Table A.5.2.2(a) through Table A.5.2.2(d) is provided to assist in the
determination of acceptable water availability.

Table A.5.2.2(a) SDR 13.5 IPS Pipe (CPVC)

Nominal Pipe Size Average Outside Diameter Average Inside Diameter

( in.) ( mm) ( in.) ( mm) ( in.) ( mm)

3⁄4 ( 20) 1.05 ( 26.7) 0.87 ( 22.1)

1 ( 25) 1.32 ( 33.5) 1.10 ( 27.9)

11⁄4 ( 32) 1.66 ( 42.2) 1.39 ( 35.3)

11⁄2 ( 40) 1.90 ( 48.3) 1.60 ( 40.6)

2 ( 50) 2.38 ( 60.5) 2.00 ( 50.8)

21⁄2 ( 65) 2.88 ( 73.2) 2.42 ( 61.5)

3 ( 80) 3.50 ( 88.9) 2.95 ( 74.9)

Table A.5.2.2(b) SDR 9 CTS Pipe (PEX)

Nominal Diameter Outside Diameter Wall Inside Diameter

( in.) ( mm) in.* mm in.† mm in. mm

3⁄8 ( 9) 0.50 12.7 0.07 1.8 0.36 9.1

1⁄2 ( 15) 0.63 15.9 0.07 1.8 0.49 12.3

3⁄4 ( 20) 0.88 22.2 0.10 2.5 0.68 17.2

1 ( 25) 1.30 32.5 0.13 3.2 0.88 22.2

11⁄4 ( 32) 1.38 34.5 0.15 3.9 1.07 27.2

11⁄2 ( 40) 1.63 41.2 0.18 4.6 1.26 32.1

2 ( 50) 2.13 54.0 0.24 6.0 1.65 42.0

*Average dimensions from ASTM F876, Standard Specification for Crosslinked Polyethylene (PEX) Tubing.

†Minimum wall thickness from ASTM F876.

Table A.5.2.2(c) Steel Pipe Dimensions

Schedule 5 Schedule 10* Schedule 30 Schedule 40

Nominal
Pipe
Size

Outside
Diameter

Inside
Diameter

Wall
Thickness

Inside
Diameter

Wall
Thickness

Inside
Diameter

Wall
Thickness

Inside
Diameter

Wall
Thickness

in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm

½† 15 0.84 21.3 — — — — 0.67 17.0 0.08 2.1 — — — — 0.62 15.8 0.11 2.77

¾† 20 1.05 26.7 — — — — 0.88 22.4 0.08 2.1 — — — — 0.82 21.0 0.11 2.87

1 25 1.32 33.4 1.19 30.1 0.07 1.7 1.10 27.9 0.11 2.8 — — — — 1.05 26.6 0.13 3.37

11⁄4 32 1.66 42.2 1.53 38.9 0.07 1.7 1.44 36.6 0.11 2.8 — — — — 1.38 35.1 0.14 3.56

11⁄2 40 1.90 48.3 1.77 45.0 0.07 1.7 1.68 42.7 0.11 2.8 — — — — 1.61 40.9 0.15 3.68

2 50 2.38 60.3 2.25 57.0 0.07 1.7 2.16 54.8 0.11 2.8 — — — — 2.07 52.5 0.15 3.91

21⁄2 65 2.88 73.0 2.71 68.8 0.08 2.1 2.64 66.9 0.12 3.0 — — — — 2.47 62.7 0.20 5.16

3 80 3.50 88.9 3.33 84.7 0.08 2.1 3.26 82.8 0.12 3.0 — — — — 3.07 77.9 0.22 5.49

* Schedule 10 defined to 5 in. (127 mm) nominal pipe size by ASTM A135/A135M , Standard Specification for
Electric-Resistance-Welded Steel Pipe.

† These values applicable when used in conjunction with 8.15.19.3 and 8.15.19.4 of NFPA 13.

[13:Table A.6.3.2]

Table A.5.2.2(d) Copper Tube Dimensions

Type K Type L Type M

Nominal
Tube Size

Outside
Diameter

Inside
Diameter

Wall
Thickness

Inside
Diameter

Wall
Thickness

Inside
Diameter

Wall
Thickness

in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm

3⁄4 20 0.88 22.2 0.75 18.9 0.07 1.7 0.79 19.9 0.05 1.1 0.81 20.6 0.03 0.8

1 25 1.13 28.6 1.00 25.3 0.07 1.7 1.03 26.0 0.05 1.3 1.06 26.8 0.04 0.9
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Type K Type L Type M

Nominal
Tube Size

Outside
Diameter

Inside
Diameter

Wall
Thickness

Inside
Diameter

Wall
Thickness

Inside
Diameter

Wall
Thickness

in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm

11⁄4 32 1.38 34.9 1.25 31.6 0.07 1.7 1.27 32.1 0.06 1.4 1.29 32.8 0.04 1.1

11⁄2 40 1.63 41.3 1.48 37.6 0.07 1.8 1.51 38.2 0.06 1.5 1.53 38.8 0.05 1.2

2 50 2.13 54.0 1.96 49.8 0.08 2.1 1.99 50.4 0.07 1.8 2.01 51.0 0.06 1.5

21⁄2 65 2.63 66.7 2.44 61.8 0.10 2.4 2.47 62.6 0.08 2.0 2.50 63.4 0.07 1.7

3 80 3.13 79.4 2.91 73.8 0.11 2.8 2.95 74.8 0.09 2.3 2.98 75.7 0.07 1.8

[13:Table A.6.3.5]

A.5.2.2.2

In most installations, pressure increases due to temperature fluctuations or pressure surges do not cause the
system pressure to exceed the pressure rating of the pipe. In situations where the system pressure has the
potential to exceed the pipe pressure rating, installation of a relief valve should be considered. Where a relief
valve is installed, consideration should be given to making sure that an adequate drain is available to handle the
anticipated discharge.

A.5.2.3.2

Not all pipe or tube made to ASTM F442, Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC)
Plastic Pipe (SDR–PR), as described in 5.2.3.2 is listed for fire sprinkler service. Listed pipe is identified by the
logo of the listing agency.

All nonmetallic pipe and fitting materials can be damaged by contact with chemicals found in some construction
products, such as thread sealants, leak detectors, firestops, insulation, spray foams, cutting oils, termiticides,
insecticides, antifreeze, coupling lubes, communication cables, wires, flux, solder, mastic, PVC-coated floor
clamps, pipe tapes, grease and cooking oils, rubber and plasticizers, antimicrobial coatings, and so forth. The
chemical compatibility of such products with the particular pipe or fitting material must be verified prior to use.
Otherwise, contact between the construction product and the pipe or fitting must be avoided.

See FR-19

A.5.2.3.3

An example of mechanical protection might consist of nail plates.

A.5.2.9.2

Compatible thread sealant or Teflon tape can be used in a CPVC sprinkler head adapter. The combination of the
two cannot be used together. The manufacturer of the sprinkler head adapter installation instructions must be
followed for each sprinkler head adapter used. Not all fittings made to ASTM F437, Standard Specification for
Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80; ASTM F438, Standard
Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40; and
ASTM F439, Standard Specification for Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80, as described in 5.2.9.2 are listed for fire sprinkler service. Listed fittings are identified by
the logo of the listing agency.

A.5.3

It is not the intent of NFPA 13D this standard  to require the use of NFPA 24 for any supply piping.
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A.6.2
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The connection to city mains for fire protection is often subject to local regulation of metering and backflow
prevention requirements. Preferred and acceptable water supply arrangements are shown in Figure A.6.2(a)
through Figure A.6.2(e). Where it is necessary to use a meter between the city water main and the sprinkler
system supply, an acceptable arrangement as shown in Figure A.6.2(c) and Figure A.6.2(d) can be used. Under
these circumstances, the flow characteristics of the meter are to be included in the hydraulic calculation of the
system [see Table 10.4.4(a)]. Where a tank is used for both domestic and fire protection purposes, a low water
alarm that actuates when the water level falls below 110 percent of the minimum quantity specified in 6.1.2
should be provided.

The effect of pressure-reducing valves on the system should be considered in the hydraulic calculation
procedures.

Figure A.6.2(a), Figure A.6.2(c), or Figure A.6.2(d) are acceptable methods for getting the water supply into the
unit for a stand-alone sprinkler system (one that does not also provide direct connections to the cold water
fixtures) because the common supply pipe for the domestic system and the sprinkler system between the water
supply and the dwelling unit has a single control valve that shuts the sprinkler system, which helps to ensure that
people who have running water to their domestic fixtures also have fire protection. This serves as a form of
supervision for the control valve and can be used to make sure that the valve stays open in place of other, more
expensive options such as tamper switches with a monitoring service.

Some water utilities choose to install separate taps and supply pipes from the water supply to the dwelling unit
for fire sprinkler systems as shown in Figure A.6.2(d), due to the preference to not shut off water to piping that
includes fire supply as well as domestic water supply. While these types of arrangements are acceptable, they
might not be cost efficient and should be evaluated due to the extra cost burden this places on the building
owner.

Single services should be acceptable as NFPA 13D this standard  is a life safety standard. This means that the
purpose of the standard is to protect human life and not to necessarily protect property. In the event that the
domestic water supply is shut off, plumbing code dictates that the home is uninhabitable and thus should be
vacated. If there are no occupants within the home then there are no life safety concerns.

Additionally, having a single service connection provides some assurance that the water supply to the sprinkler
system is operational.

Figure A.6.2(a) Minimum Requirements for a Stand-Alone System.

Figure A.6.2(b) Acceptable Arrangement for Stand-Alone Piping Systems — Option 1.

Figure A.6.2(c) Acceptable Arrangement for Stand-Alone Piping System — Option 2.
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Figure A.6.2(d) Acceptable Arrangement for Stand-Alone Piping Systems — Option 3.

Figure A.6.2(e) Acceptable Arrangement for Townhouse Stand-Alone Piping Systems.

A.6.2.3

In a situation where a two-family dwelling or townhouse has a common water supply, there must be a way to
isolate the sprinkler system in one unit without having to enter another unit. Where each unit has its own shutoff
valve and one unit suffers a fire event and cannot be occupied, the damaged unit can be isolated and other units
can remain occupied because they have functioning sprinkler systems.

A.6.2.3.3

Well pumps are an economical way to provide a water supply source in rural areas without a municipal water
supply. Rather than having a pump and tank assembly as described in 6.2.1 and 6.2.2, which typically takes up
floor space in the dwelling or home and requires a separate ac power source among other things, the well pump
can be upsized to accommodate the sprinkler demand at considerably less cost.
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A.6.3
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Multipurpose piping systems consist of a single piping system within a residential occupancy that is intended to
serve both domestic and fire protection needs. Basic forms of this system are shown in Figure A.6.3(a), Figure
A.6.3(b), Figure A.6.3(c), and Figure A.6.3(d). A network system, as defined in 3.3.13.4, is a type of multipurpose
system that utilizes a common piping system supplying domestic fixtures and fire sprinklers where each sprinkler
is supplied by a minimum of three separate paths. In dwellings where long-term use of lawn sprinklers is
common, provision should be made for such usage.

Figure A.6.3(a)  Multipurpose Piping System (Tree System) — Example 1.

Figure A.6.3(b) Multipurpose Piping System (Looped System) — Example 2.

Figure A.6.3(c) Multipurpose Piping System — Example 3 (Network System).

Figure A.6.3(d) Common Water Supply Connection Serving More Than One Dwelling Unit.
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A.7.2.1

In the case of a multipurpose system, a plumbing fixture on the system side of the main control valve can meet
the requirement for a drain.

A.7.2.4

These connections should be installed so that the valve can be opened fully and for a sufficient time period to
ensure a proper test without causing water damage. The test connection should be designed and sized to verify
the sufficiency of the water supply and alarm mechanisms.

A.7.2.6

Where the pressure-reducing or pressure-regulating valve also serves the domestic water supply, the domestic
fixtures in the home serve as the connection for which the device can be tested, but a gauge is still needed
downstream to verify valve performance and function.

A.7.4.4

The reaction forces caused by the flow of water through the sprinkler could result in displacement of the
sprinkler, thereby adversely affecting sprinkler discharge.

A.7.4.5

Wood attached or fastened to the structure used as part of a trapeze hanger is considered an extension of the
structure and is considered acceptable to hang sprinkler piping.

A.7.5.5

Corrosion-resistant sprinklers should be considered for use in steam rooms.

A.7.5.6.3

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 7.5.6.3.
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A.7.5.6.3(3)
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See Figure A.7.5.6.3(3)(a), Figure A.7.5.6.3(3)(b), Figure A.7.5.6.3(3)(c), and Figure A.7.5.6.3(3)(d).

Figure A.7.5.6.3(3)(a) Recessed Fireplace — Ordinary Temperature Sprinkler Location.

Figure A.7.5.6.3(3)(b) Recessed Fireplace — Intermediate Temperature Sprinkler Location.

Figure A.7.5.6.3(3)(c) Open Fireplace — Ordinary Temperature Sprinkler Location.

Figure A.7.5.6.3(3)(d) Open Fireplace — Intermediate Temperature Sprinkler Location.
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PIs [1]

A.7.5.7

Decorative painting of a residential sprinkler is not to be confused with the temperature identification colors as
specified in 6.2.5 of NFPA 13.

A.7.6

The waterflow detection device and the audible alarm device do not have to be listed. The local waterflow alarm
is intended to be a single alarm audible from the outside of the building. It can be mounted on the outside of the
home or within the building close to the outside. This should not limit its use to prevent interior or remote
notification. Interconnection with a smoke alarm or remote monitoring might improve notification, but is
considered too costly to mandate for every system installed in accordance with this standard. It is not the intent
of this standard to require central station monitoring or a fire alarm system.

An exterior alarm can be of benefit in areas where a neighbor could alert the fire department or to enhance the
ability for an assisted rescue by a passerby.

A waterflow test is normally conducted using the system drain. Figure A.6.2(a), Figure A.6.2(b), and Figure
A.6.2(c) show examples of this arrangement.

A.8.1.3.1.2

See A.10.2.4.

For situations not meeting the conditions of 8.1.3.1.1, sprinkler coverage should be determined in consultation
with the manufacturer and the authority having jurisdiction as appropriate for the conditions.

A.8.2.1.2

Concealed sprinklers should not be considered flush-type sprinklers.

Global FR-2
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A.8.2.5

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 maintaining the philosophy
of keeping NFPA 13Dthis standard 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 ceiling than that accomplished by standard sprinkler distribution. Where beams, light fixtures, sloped
ceilings, and other obstructions occur, additional residential sprinklers are necessary to achieve proper response
and distribution. In addition, for sloped ceilings, higher flow rates could be needed. Guidance should be obtained
from the manufacturer.

A series of 33 full-scale tests were conducted in a test room with a floor area of 12 ft × 24 ft (3.7 m × 7.2 m) to
determine the effect of cathedral (sloped) and beamed ceiling construction, and combinations of both, on fast-
response residential sprinkler performance. The testing was performed using one pendent-type residential
sprinkler model, two ceiling slopes (0 degrees and 14 degrees), and two beam configurations on a single
enclosure size. In order to judge the effectiveness of sprinklers in controlling fires, two baseline tests, in which
the ceiling was smooth and horizontal, were conducted with the pendent sprinklers installed and with a total
water supply of 26 gpm (100 L/min) as required by this standard. The results of the baseline tests were
compared with tests in which the ceiling was beamed or sloped, or both, and two pendent sprinklers were
installed with the same water supply. Under the limited conditions used for testing, the comparison indicates that
sloped or beamed ceilings, or a combination of both, represent a serious challenge to the fire protection afforded
by fast-response residential sprinklers. However, further tests with beamed ceilings indicated that fire control
equivalent to that obtained in the baseline tests can be obtained where one sprinkler is centered in each bay
formed by the beams and a total water supply of 36 gpm (135 L/min) is available. Fire control equivalent to that
obtained in the baseline tests was obtained for the smooth, sloped ceiling tests where three sprinklers were
installed with a total water supply of 54 gpm (205 L/min). In a single smoldering-started fire test, the fire was
suppressed.

Where obstruction criteria established by this standard are followed, sprinkler spray patterns will not necessarily
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 might not be capable of passing the fire test (specified by
ANSI/UL 1626, Residential Sprinklers for Fire-Protection Service, and other similar laboratory standards) if the
fire is started in one of these dry areas. This occurrence is not to be interpreted as a failure of the sprinkler. The
laboratory 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 rules on 8.2.5.1 and 8.2.5.2 were developed from a testing series conducted by the National Fire Sprinkler
Association and The Viking Corporation that included fire modeling, sprinkler response tests, sprinkler
distribution tests, and full-scale fire tests (Valentine and Isman, Interaction of Residential Sprinklers, Ceiling
Fans and Similar Obstructions). This test series, along with additional industry experience, shows that a
difference exists 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 will need to be augmented by additional sprinklers on the other side of the fan. The
test series showed that the fan on low or medium speed did not make a significant difference in sprinkler
performance. On high speed (pushing air down), the fan did impact 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 pulling air up.

The rules in 8.2.5.7 were developed from years of experience with 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), which included fire modeling, 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
protecting kitchens or similar rooms with cabinets, the pendent sprinkler should be the first option. If pendent
sprinklers cannot 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 location is subject to being blocked by items placed on top of
the cabinets. It is not the intent of the committee to require sprinklers to be installed under kitchen cabinets.

https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?contentId=13...

77 of 103 2/11/2020, 10:10 AM



A.8.2.5.7

Corridors being protected with sidewall sprinklers frequently have small areas behind the sprinklers called
shadow areas that are inset for a doorway. Even though these shadow areas are slightly behind the sprinklers, it
is not the intent of NFPA 13D this standard  to require additional sprinkler protection in these doorways.

Examples of shadow areas are provided in Figure A.8.2.5.7(a) and Figure A.8.2.5.7(b). The obstruction shown in
Figure A.8.2.5.7(a) is a vertical obstruction in a room similar to a column. Sprinkler response and water
distribution tests have been conducted on such obstructions and the data shows that the size of the obstruction
as well as the size of the compartment are critical variables to sprinkler response. A larger shadow area can be
acceptable in a smaller compartment. The obstruction shown in Figure A.8.2.5.7(b) is a bump out of a wall.
Sprinkler response and water distribution tests have shown that this type of obstruction is not a problem.

Figure A.8.2.5.7(a) Example of Shadow Areas (SSU/SSP).

Figure A.8.2.5.7(b) Example of Shadow Areas (HSW).
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PIs [2] FR-17 Hide Legislative

A.8.2.6
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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 8.2.6.1(a) and Table 8.2.6.1(b) have been developed using
an assumption 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 8.2.6.1(a) and Table 8.2.6.1(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.8.2.6(a) for an example examples  of where to measure the exposed barrel length for a sidewall sprinkler
penetrating an exterior wall and Figure A.8.2.6(b) for an example of where to measure the exposed barrel length
for a pendent sprinkler penetrating a ceiling or top of a freezer. [See Figure A.8.2.6(c) .]

Figure A.8.2.6(a) Dry Sidewall Sprinkler Through Wall.

Figure A.8.2.6(b) Dry Pendent Sprinkler Through Ceiling or Top of Freezer.

Figure A.8.2.6(c) Isothermal Lines — Lowest One-Day Mean Temperature (°F). [ 24: Figure A.10.4.2(b)]
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See FR-10

A.8.3.4

Although NFPA 13D this standard  does not require garages to be sprinklered, some authorities having
jurisdiction take it upon themselves to add this requirement locally. In such circumstances, residential or quick-
response sprinklers with a two-sprinkler design in the garage with the same piping used in the rest of the
dwelling can be used. It is recognized that residential sprinklers have not been tested specifically for fires in
garages, but field experience has shown that the sprinklers help to alert occupants to the fact that there is a fire,
to reduce the possibility of flashover, and to improve the chances for occupants to escape.

Residential sprinklers and quick-response sprinklers at 0.05 gpm/ft2 (2.04 L/min/m2) densities have not been
tested for use in garages. However, field experience has shown that they will activate, sound an alarm, and
provide water distribution that will assist in controlling a fire.

A.8.3.5.1.2

Where a chimney or flue from fuel-fired equipment passes through a concealed space, it is not required to locate
a sprinkler in this concealed space.

A.8.3.6

An example of such a space is a mudroom typically found in colder climates.

A.8.3.7(3)

It is common to have combustible crown molding as decoration.
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A.9.1.1
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In areas subject to freezing, care should be taken in unheated attic spaces to cover sprinkler piping completely
with insulation. Installation should follow the guidelines of the insulation manufacturer. Figure A.9.1.1(a) through
A.9.1.1(f) show several methods that can be considered. These are for illustrative purposes only. Consultation
with the general contractor and/or owner is recommended to ensure proper methods and materials are used to
make sure 40°F (4°C) will be maintained.

The Fire Protection Research Foundation completed a research project (“Sprinkler Insulation: A Literature
Review,” July 2011) on the use of insulation to protect sprinkler pipe from freezing that can be downloaded for
free from their website.

Figure A.9.1.1(a) Insulation Recommendations — Arrangement 1.

Figure A.9.1.1(b) Insulation Recommendations — Arrangement 2.

Figure A.9.1.1(c) Insulation Recommendations — Arrangement 3.

Figure A.9.1.1(d) Insulation Recommendations — Arrangement 4.
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Figure A.9.1.1(e) Insulation Recommendations — Arrangement 5.

Figure A.9.1.1(f) Insulation Recommendations — Arrangement 6.

A.9.1.2.1(4)

Where listed heat tracing is used on CPVC piping, it should be compatible with the CPVC piping.

A.9.2

Where protection of pipes from freezing is a concern, options other than antifreeze are available. Such
alternatives include running the piping in warm spaces, tenting insulation over pipe, dry pipe systems, and
preaction systems.

A.9.2.1

Antifreeze solutions can be used for maintaining automatic sprinkler protection in small, unheated areas.
Antifreeze solutions are recommended only for systems not exceeding 40 gal (150 L).

Because of the cost of refilling the system or replenishing small leaks, small, dry valves should be used where
more than 40 gal (150 L) are to be supplied.

Propylene glycol or other suitable material can be used as a substitute for priming water to prevent evaporation
of the priming fluid and thus reduce ice formation within the system.
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A.9.2.2

Listed nonmetallic sprinkler pipe and fittings should be protected from freezing with an antifreeze solution that is
compatible with the nonmetallic material. Laboratory testing shows that glycol-based antifreeze solutions present
a chemical environment detrimental to nonmetallic pipe.
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A.9.2.2.2
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Examples of specific areas might include piping installed in an exterior wall or an unheated concealed space
above a cathedral ceiling that cannot be protected with insulation or heat tracing. Premixed solutions of glycerine
and propylene glycol should be used only where other freeze protection options are not practical. The specific
areas protected by premixed glycerine and propylene glycol shall be limited to the greatest extent possible.

Propylene glycol and glycerine antifreeze solutions discharged from sprinklers have the potential to ignite under
certain conditions. Research testing has indicated that several variables can influence the potential for large-
scale ignition of the antifreeze solution discharged from a sprinkler. These variables include, but are not limited
to, the concentration of antifreeze solution, sprinkler discharge characteristics, the inlet pressure at the sprinkler,
the location of the fire relative to the sprinkler, and the size of the fire at the time of sprinkler discharge. Research
testing also indicates that propylene glycol or glycerine solutions can be used successfully with certain other
combinations of these same variables. Given the need for additional testing to further define acceptable versus
unacceptable scenarios, the use of propylene glycol and glycerine antifreeze solutions should be considered only
when other sprinkler system design alternatives are not practical. If these solutions are used, all relevant data
and information should be carefully reviewed and considered in the sprinkler system. The following is a list of
research reports that have been issued by the Fire Protection Research Foundation related to the use of
antifreeze in sprinkler systems:

(1) Antifreeze Systems in Home Fire Sprinkler Systems — Literature Review and Research Plan

(2) Antifreeze Systems in Home Fire Sprinkler Systems — Phase II Final Report

(3) Antifreeze Solutions Supplied through Spray Sprinklers — Interim Report

Table A.9.2.2.2 provides an overview of the testing.

Table A.9.2.2.2 FPRF Antifreeze Testing Summary

Topic Information

Scope of
sprinklers tested

The following sprinklers were used during the residential sprinkler research program
described in Antifreeze Systems in Home Fire Sprinkler Systems — Phase II Final Report:

(1) Residential pendent style having nominal K-factors of 3.1, 4.9, and 7.4 gpm/psi (44, 70,

and 100 lpm/bar-
1⁄2)

(2) Residential concealed pendent style having a nominal K-factor of 4.9 gpm/psi1/2(70

lpm/bar-
1⁄2)

(3) Residential sidewall style having nominal K-factors of 4.2 and 5.5 gpm/psi1/2(60 and 80

lpm/bar-
1⁄2)

The following sprinklers were used during the spray sprinkler research program described in
Antifreeze Solutions Supplied through Spray Sprinklers — Interim Report:

(1) Residential pendent style having a nominal K-factor of 3.1 gpm/psi1/2(44 lpm/bar-
1⁄2)

(2) Standard spray pendent style having nominal K-factors of 2.8, 4.2, 5.6, and 8.0 gpm/psi1

/2(40, 60, and 80 lpm/bar-
1⁄2)

(3) Standard spray concealed pendent style having a nominal K-factor of 5.6 gpm/psi1/2(80

lpm/bar-
1⁄2)

(4) Standard spray upright style having a nominal K-factor of 5.6 gpm/psi1/2(80 lpm/bar-
2⁄2)

(5) Standard spray extended coverage pendent style having a nominal K-factor of

5.6 gpm/psi1/2(80 lpm/bar-
1⁄2)

Antifreeze
solution
concentration

<50% glycerine and <40% propylene glycol antifreeze solutions: Solutions were not
tested.

50% glycerine and 40% propylene glycol antifreeze solutions: Large-scale ignition of the
sprinkler spray did not occur in tests with sprinkler discharge onto a fire having a nominal
heat release rate (HRR) of 1.4 MW. Large-scale ignition of the sprinkler spray occurred in
multiple tests with sprinkler discharge onto a fire having a nominal HRR of 3.0 MW.

55% glycerine and 45% propylene glycol antifreeze solutions: Large-scale ignition of the
sprinkler spray occurred in tests with sprinkler discharge onto a fire having a nominal HRR of
1.4 MW.

>55% glycerine and >45% propylene glycol antifreeze solutions: Large-scale ignition of
the sprinkler spray occurred in tests with sprinkler discharge onto a fire having an HRR
<500 kW.

70% glycerine and 60% propylene glycol antifreeze solutions: Maximum antifreeze
solution concentrations were tested.

Sprinkler inlet
pressure

Large-scale ignition of the sprinkler discharge spray was not observed when the sprinkler
inlet pressure was ≤50 psi (3.4 bar) for tests using 50% glycerine or 40% propylene glycol.
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Topic Information

Ceiling height When 50% glycerine and 40% propylene glycol antifreeze solutions were discharged onto
fires having an HRR of 1.4 MW, no large-scale ignition of the sprinkler spray was observed
with ceiling heights up to 20 ft (6.1 m).

When 50% glycerine and 40% propylene glycol antifreeze solutions were discharged onto
fires having an HRR of 3.0 MW, large-scale ignition of the sprinkler spray was observed at a
ceiling height of 20 ft (6.1 m).

Fire control The test results described in Antifreeze Systems in Home Fire Sprinkler Systems — Phase II
Final Report and Antifreeze Solutions Supplied through Spray Sprinklers — Interim Report
indicated that discharging glycerine and propylene glycol antifreeze solutions onto a fire can
temporarily increase the fire size until water is discharged.

As a part of the residential sprinkler research described in Antifreeze Systems in Home Fire
Sprinkler Systems — Phase II Final Report, tests were conducted to evaluate the
effectiveness of residential sprinklers to control fires involving furniture and simulated
furniture. The results of those tests indicated that 50% glycerine and 40% propylene glycol
antifreeze solutions demonstrated the ability to control the furniture-type fires in a manner
similar to water.

For standard spray-type sprinklers, no tests were conducted to investigate the ability of those
sprinklers to control the types and sizes of fires they are intended to protect.

A.9.2.2.2.1

The documentation should substantiate that the proposed use of premixed glycerine and propylene glycol
antifreeze solutions is consistent with the FPRF testing for the specific installation parameters.

A.9.2.2.3

The specific gravity for any liquid can be found by taking the density of the liquid at a specific temperature and
dividing it by the density of water at that same temperature. The densities of propylene glycol and glycerine can
be found for a wide range of temperatures in Figure A.9.2.3.2(a) and Figure A.9.2.3.2(b).

A.9.2.3

Many antifreeze solutions are heavier than water. At the point of contact (interface), provisions are required by
9.2.3 to prevent the diffusion of water into unheated areas.

To avoid leakage, the quality of materials and workmanship should be superior, the threads should be clean and
sharp, and the joints should be tight. Only metal-faced valves should be used.
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A.9.2.3.2
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One formula for sizing the chamber is as follows, although other methods also exist:

[A.9.2.3.2a]

where:

ΔL = change in antifreeze solution volume (gal) due to thermal expansion

SV = volume (gal) of antifreeze system, not including the expansion chamber

DL = density (g/mL) of antifreeze solution at lowest expected temperature [see Figure A.9.2.3.2(a) for the
density of propylene glycol at a variety of temperatures and Figure A.9.2.3.2(b) for the density of
glycerine at a variety of temperatures]

DH = density (g/mL) of antifreeze solution at highest expected temperature [see Figure A.9.2.3.2(a) for the
density of propylene glycol at a variety of temperatures and Figure A.9.2.3.2(b) for the density of
glycerine at a variety of temperatures]

Figure A.9.2.3.2(a) Densities of Aqueous Propylene Glycol Solutions (Percent by Weight). [13:Figure
7.6.2.5(b)]

Figure A.9.2.3.2(b) Densities of Aqueous Glycerine Solutions (Percent by Weight). [13:Figure 7.6.2.5(c)]

This method is based on the following information:

[A.9.2.3.2b]

where:

VEC = minimum required volume (gal) of expansion chamber

V0 = air volume (gal) in expansion chamber at precharge (before installation)

V1 = air volume (gal) in expansion chamber at normal static pressure
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V2 = air volume (gal) in expansion chamber at post-expansion pressure (antifreeze at high temperature)

P0 = absolute precharge pressure (psia) on expansion chamber before installation

P1 = absolute static pressure (psi) on water (supply) side of backflow preventer

P2 = absolute maximum allowable working pressure (psi) for antifreeze system

T0 = temperature (°R) of air in expansion chamber at precharge

T1 = temperature (°R) of air in expansion chamber when antifreeze system piping is at lowest expected
temperature

T2 = temperature (°R) of air in expansion chamber when antifreeze system piping is at highest expected
temperature

This equation is one formulation of the ideal gas law from basic chemistry. The amount of air in the expansion
chamber will not change over time. The pressure, temperature, and volume of the air at different times will be
related in accordance with this formula:

[A.9.2.3.2c]

The antifreeze in the system is essentially incompressible, so the air volume in the expansion chamber will
decrease by an amount equal to the expansion of the antifreeze.

It is assumed that air is not trapped in the system piping, so the only air in the system is in the expansion
chamber. This assumption is conservative, since more air is better. In reality, there will be at least some trapped
air. However, only the air in the expansion chamber can be relied upon to be available when needed:

[A.9.2.3.2d]

At precharge, the chamber will be completely full of air:

[A.9.2.3.2e]

In cases where the normal static pressure on the sprinkler system is close to the maximum working pressure,
antifreeze systems are not advisable if the connection to the wet pipe system will incorporate a backflow device.
In these cases, expansion of the antifreeze solution during warm weather will cause the antifreeze system to
exceed the maximum working pressure, regardless of the size of the expansion chamber. The normal static
pressure is too close to the maximum working pressure if the preceding formula for VEC yields a negative result.
If this occurs, use a dry pipe system instead or install a pressure-reducing valve before the backflow preventer.

A.9.3.5

With regard to preaction systems, it is assumed that the release system will activate before the sprinklers. It is
generally accepted that smoke detectors and rate-of-rise detectors are more sensitive than sprinklers and that
fixed-temperature-release devices with RTIs lower than that of sprinklers will react faster than sprinklers at
similar spacings and locations.

A.10.1.1

The minimum pressure and flow requirements need to be satisfied while also meeting the requirements of the

formula q = K(p)0.5. If a sprinkler with a K-factor of 4.3 is listed to cover an area of 18 ft × 18 ft (5.5 m × 5.5 m) at
16.2 gpm (61 L/min), the minimum pressure is required to be 14.2 psi (0.1 bar) so that the flow is achieved.
Likewise, if a sprinkler with a K-factor of 5.6 is covering an area 12 ft × 12 ft (3.7 m × 3.7 m), the minimum flow is
required to be 14.8 gpm (56 L/min) [the flow at 7 psi (0.5 bar)] even though a flow of 7.2 gpm (27 L/min) will
satisfy the density criteria.
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A.10.2
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All residential sprinklers have been investigated under a flat, smooth, 8 ft (2.4 m) high horizontal ceiling. Some
residential sprinklers have been investigated and listed for use under specific ceiling configurations such as a
horizontal beamed ceiling. The performance of residential sprinklers under flat, smooth, horizontal ceilings has
been well documented throughout the life of NFPA 13D this standard . Prior to 2010, several manufacturers of
residential sprinklers had performed testing and received listings for residential sprinklers under certain slopes
and in certain beam conditions. In 2010, the Fire Protection Research Foundation (FPRF) conducted a research
project consisting of 76 FDS simulations and 12 full-scale fire tests. The results have been used to develop
system design criteria in a generic manner to simplify the use of residential sprinklers. Some residential sprinkler
listings still exist for situations beyond the scope of the generic design. See the FPRF report, “Analysis of the
Performance of Residential Sprinkler Systems with Sloped or Sloped and Beamed Ceilings,” dated July 2010, for
more information.

Questions are frequently asked regarding the minimum two sprinkler design when certain sprinkler performance
statistics have indicated that in a majority of the cases (with residential sprinklers) the fire is controlled or
suppressed with a single sprinkler. While these statistics might or might not be accurate, the water supplies for
the fire sprinkler systems under which these statistics were generated were designed for two or more sprinklers
in the first place. When the fires occurred, the first sprinkler operated in excess of its individual design flow and
pressure because the sprinkler system’s water supply was strong enough to handle multiple sprinklers and only a
single sprinkler opened. At these higher flows and pressures, the discharge from a single sprinkler was sufficient
to limit or suppress the heat generated from the fire. This concept is called “hydraulic increase.” Hydraulic
increase can also occur when a water supply’s capabilities during the fire event exceeded that required by the
minimum design requirements of the standard. Since none of the data used to generate the previously
mentioned statistics captured the capabilities of the water supply in relation to the design requirements, the
impact of the hydraulic increase on the number of single sprinkler activations cannot be determined.

But if the minimum water supply requirement of the standard is reduced to only be capable of handling a single
sprinkler, then there could be no hydraulic increase safety factor. When the first sprinkler opens, it will only get
the flow and pressure that were originally designed for it, and the potential is significant for that to be insufficient
to control the fire, given any obstructions and the layout of the space where the fire starts.

The National Institute for Standards and Technology (NIST), under a grant from the United States Fire
Administration, studied this concept several years ago in the hopes of being able to propose a single-sprinkler
flow for the 2007 edition of NFPA 13D this standard  (see NIST Report NIST GCR 05-875 prepared by
Underwriters Laboratories with a publication date of February 2004). Unfortunately, the research did not support
the design of a sprinkler system with only the flow for a single sprinkler, even under conditions of small rooms
with flat, smooth ceilings. Without the hydraulic increase associated with the two-sprinkler design, the fire
scenarios were too many where the first sprinkler to open would have insufficient flow to control the fire and then
multiple sprinklers would open, causing the room to reach untenable conditions and the water supply to be
overrun. These same fire scenarios were easily controlled by a sprinkler system designed for a two-sprinkler
water supply from the start.

In addition to the NIST tests, the National Fire Sprinkler Association conducted a series of full-scale fire tests in
simulated bedrooms that were 14 ft × 14 ft (4.2 m × 4.2 m) with an adjoining hallway, each with flat, smooth, 8 ft
(2.4 m) high ceilings. The tests were performed to determine better rules for keeping sprinklers clear of
obstructions like ceiling fans, but baseline tests were also performed without any obstructions at the ceiling. In
nine out of the twelve tests, including the two baseline tests without obstructions at the ceiling, a sprinkler in the
hall outside the room of fire origin opened first, followed by the sprinkler in the room of origin. Even though the
room of origin met all of the rules of NFPA 13D this standard  as a compartment, a sprinkler outside of this room
was opening first. All of these fires were controlled by the sprinklers, but if the water supply had only been
sufficient for a single sprinkler, the sprinklers might not have been able to provide fire control.

For examples of selecting a compartment for consideration, see Figure A.10.2(a), Figure A.10.2(b), and Figure
A.10.2(c), which show examples of design configurations for compartments based on the presence of lintels to
stop the flow of heat. In all three figures, the area under consideration for determining the number of design
sprinklers is the living room. In Figure A.10.2(a), the living room is considered a compartment since the opening
to the hall has an 8 in. (200 mm) lintel, the opening to the dining room has an 8 in. (200 mm) lintel, and all
openings on that wall are limited to 8 ft (2.4 m). In Figure A.10.2(b), the living room and dining room are
considered one compartment due to the lack of a lintel between the two spaces. The hall is a separate
compartment since there is still an 8 in. (200 mm) lintel between the living room and hall. In Figure A.10.2(c), the
living room, dining room, and hall are considered one compartment since there are no lintels separating those
spaces.

Figure A.10.2(a) Sprinkler Design Areas for Typical Residential Occupancy — With Lintel Between
Adjoining Spaces: Dining Room and Hall.
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Figure A.10.2(b) Sprinkler Design Areas for Typical Residential Occupancy — Without Lintel Between
Dining Room, With Lintel Between Hall.

Figure A.10.2(c) Sprinkler Design Areas for Typical Residential Occupancy — Without Lintel Between
Adjoining Spaces: Dining Room and Hall.

A.10.2.4

A number of variables exist that would influence the number of sprinklers that might open during a fire. In many
of the fire tests that led to the development of the residential sprinkler, and in many of the subsequent tests,
including the testing conducted as a part of the previously referenced FPRF sloped ceiling research project,
more than two sprinklers have opened during certain fire tests, but the water supply, sized for only two sprinklers,
was still capable of controlling the fire for 10 minutes and meeting the goals of NFPA 13D this standard . While
there is no guarantee that more than two sprinklers would always open, it is believed that the two-sprinkler
design criterion is appropriate for ceiling constructions and room configurations that are within the limitations
referenced 10.2.1 and 10.2.3.

For the ceiling constructions and room configurations that are beyond the scope of the two-sprinkler discharge
criterion referenced in 10.2.1 and 10.2.3, a greater number of design sprinklers and/or higher discharge flows
should be considered in the system design. As of this date, there is limited fire test data available to include
specific design criteria in this standard. In these situations, sprinklers can be installed in a manner acceptable to
the authority having jurisdiction to achieve the results specified in this standard. 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 operate in
the event of a fire.

For the situation of flat, smooth, horizontal ceilings with beams at the ceiling, there are a number of variables that
could cause many sprinklers to open during a fire. Residential sprinklers used in accordance with all of the
restrictions of their listing can be used to protect this circumstance.

A.10.4.2.3

Any special listing of products covered in 10.4.2.3 should include certification by the manufacturer of personnel
involved in the layout, calculation, and installation of their product.

A.10.4.2.3(1)

Where a four-port fitting is used, and one of the ports is not being used to satisfy this requirement or to feed a
domestic fixture, the extra port should be connected to another open port at a sprinkler or should be connected
to the water supply pipe (manifold). [See Figure A.10.4.2.3(1).]

Figure A.10.4.2.3(1) Water Supply Manifold.
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A.10.4.4
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The determination of public water supply pressure should take into account the probable minimum pressure
conditions prevailing during such periods as during the night or during the summer months when heavy usage
can occur. The possibility of interruption by floods or ice conditions in winter also should be considered. [See
Figure A.10.4.4(a), Figure A.10.4.4(b)Table A.10.4.4(a), Table A.10.4.4(b), Table A.10.4.4(c), and Table
A.10.4.4(d).]

Figure A.10.4.4(a) Calculation Sheet.

Figure A.10.4.4(b) Calculation Sheet — Elevated Tank, Booster Pump, Pump Tank Supply.

Table A.10.4.4(a) Pressure Losses in psi/ft for Schedule 40 Steel Pipe (C = 120)

Pipe Size

(in.)

Flow Rate (gpm)

10 12 14 16 18 20 25 30 35 40 45 50

1 0.04 0.05 0.07 0.09 0.11 0.13 0.20 0.28 0.37 0.47 0.58 0.71

11⁄4 0.01 0.01 0.02 0.02 0.03 0.03 0.05 0.07 0.10 0.12 0.15 0.19
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Pipe Size

(in.)

Flow Rate (gpm)

10 12 14 16 18 20 25 30 35 40 45 50

11⁄2 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.05 0.06 0.07 0.09

2 — — — — — 0.01 0.01 0.01 0.01 0.02 0.02 0.03

Pipe Size

(mm)

Flow Rate (lpm)

38 45 53 61 68 75 95 115 130 150 170 190

25 0.0090 0.0113 0.0158 0.0204 0.0249 0.0294 0.0452 0.0633 0.0837 0.1063 0.1312 0.1606

32 0.0023 0.0023 0.0045 0.0045 0.0068 0.0068 0.0113 0.0158 0.0226 0.0271 0.0339 0.0430

40 0.0023 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045 0.0068 0.0113 0.0136 0.0158 0.0204

50 — — — — — 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045 0.0068

For SI units, 1 gal = 3.785 L; 1 psi = 0.0689 bar; 1 in. = 25.4 mm; 1 ft = 0.3048 m.

Table A.10.4.4(b) Pressure Losses in psi/ft for Copper Tubing — Types K, L, and M (C = 150)

Tubing
Size
(in.) Type

Flow Rate (gpm)

10 12 14 16 18 20 25 30 35 40 45 50

3⁄4 M 0.08 0.12 0.16 0.20 0.25 0.30 0.46 0.64 0.85 — — —

L 0.10 0.14 0.18 0.23 0.29 0.35 0.53 0.75 1.00 — — —

K 0.13 0.18 0.24 0.30 0.38 0.46 0.69 0.97 1.28 — — —

1 M 0.02 0.03 0.04 0.06 0.07 0.08 0.13 0.18 0.24 0.30 0.38 0.46

L 0.03 0.04 0.05 0.06 0.08 0.10 0.15 0.20 0.27 0.35 0.43 0.53

K 0.03 0.04 0.06 0.07 0.09 0.11 0.17 0.24 0.31 0.40 0.50 0.61

11⁄4 M 0.01 0.01 0.02 0.02 0.03 0.03 0.05 0.07 0.09 0.11 0.15 0.17

L 0.01 0.01 0.02 0.02 0.03 0.03 0.05 0.07 0.10 0.12 0.16 0.19

K 0.01 0.01 0.02 0.02 0.03 0.04 0.06 0.08 0.11 0.13 0.17 0.20

11⁄2 M — 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.04 0.05 0.06 0.08

L — 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.04 0.05 0.07 0.08

K — 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.05 0.06 0.07 0.09

2 M — — — — — — 0.01 0.01 0.01 0.01 0.02 0.02

L — — — — — — 0.01 0.01 0.01 0.01 0.02 0.02

K — — — — — — 0.01 0.01 0.01 0.01 0.02 0.02

Tubing
Size 

(mm) Type

Flow Rate (lpm)

38 45 53 61 68 75 95 115 130 150 170 190

20 M 0.0181 0.0271 0.0362 0.0452 0.0566 0.0679 0.1041 0.1448 0.1923 — — —

20 L 0.0226 0.0317 0.0407 0.0520 0.0656 0.0792 0.1199 0.1697 0.2262 — — —

20 K 0.0294 0.0407 0.0543 0.0679 0.0860 0.1041 0.1561 0.2194 0.2896 — — —

25 M 0.0045 0.0068 0.0090 0.0136 0.0158 0.0181 0.0294 0.0407 0.0543 0.0679 0.0860 0.1041

25 L 0.0068 0.0090 0.0113 0.0136 0.0181 0.0226 0.0339 0.0452 0.0611 0.0792 0.0973 0.1199

25 K 0.0068 0.0090 0.0136 0.0158 0.0204 0.0249 0.0385 0.0543 0.0701 0.0905 0.1131 0.1380

32 M 0.0023 0.0023 0.0045 0.0045 0.0068 0.0068 0.0113 0.0158 0.0204 0.0249 0.0339 0.0385

32 L 0.0023 0.0023 0.0045 0.0045 0.0068 0.0068 0.0113 0.0158 0.0226 0.0271 0.0362 0.0430

32 K 0.0023 0.0023 0.0045 0.0045 0.0068 0.0090 0.0136 0.0181 0.0249 0.0294 0.0385 0.0452

40 M — 0.0023 0.0023 0.0023 0.0023 0.0023 0.0045 0.0068 0.0090 0.0113 0.0136 0.0181

40 L — 0.0023 0.0023 0.0023 0.0023 0.0023 0.0045 0.0068 0.0090 0.0113 0.0158 0.0181

40 K — 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045 0.0068 0.0113 0.0136 0.0158 0.0204

50 M — — — — — — 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045

50 L — — — — — — 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045

50 K — — — — — — 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045

For SI units, 1 gal = 3.785 L; 1 psi = 0.0689 bar; 1 in. = 25.4 mm; 1 ft = 0.3048 m.
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Table A.10.4.4(c) Pressure Losses in psi/ft for CPVC Pipe (C = 150)

Nominal

Pipe
Size

(in.)

Actual

Pipe
Size

(in.)

Flow Rate (gpm)

10 12 14 16 18 20 25 30 35 40 45 50

3⁄4 0.874 0.05 0.07 0.10 0.13 0.16 0.19 0.29 0.40 0.53 0.68 0.85 1.03

1 1.101 0.02 0.02 0.03 0.04 0.05 0.06 0.09 0.13 0.17 0.22 0.28 0.34

11⁄4 1.394 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.04 0.05 0.07 0.09 0.11

11⁄2 1.598 0 — 0 — 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.04 0.04 0.05

2 2.003 0 — 0 — 0 — 0 — 0 — 0 — 0.01 0.01 0.01 0.01 0.01 0.02

Nominal

Pipe
Size

(mm)

Actual

Pipe
Size

(mm)

Flow Rate (lpm)

38 45 53 61 68 75 95 115 130 150 170 190

20 22.2 0.0113 0.0158 0.0226 0.0294 0.0362 0.0430 0.0656 0.0905 0.1199 0.1538 0.1923 0.2330

25 28.0 0.0045 0.0045 0.0068 0.0090 0.0113 0.0136 0.0204 0.0294 0.0385 0.0498 0.0633 0.0769

32 35.4 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045 0.0068 0.0090 0.0113 0.0158 0.0204 0.0249

40 40.6 0 — 0 — 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045 0.0068 0.0090 0.0090 0.0113

50 50.9 0 — 0 — 0 — 0 — 0 — 0 — 0.0023 0.0023 0.0023 0.0023 0.0023 0.0045

For SI units, 1 gal = 3.785 L; 1 psi = 0.0689 bar; 1 in. = 25.4 mm; 1 ft = 0.3048 m.

Table A.10.4.4(d) Pressure Losses in psi/ft for PEX Pipe (C = 150)

Nominal

Pipe
Size

(in.)

Actual

Pipe
Size

(in.)

Flow Rate (gpm)

10 12 14 16 18 20 25 30 35 40 45 50

3⁄4 0.68 0.18 0.25 0.33 0.43 0.53 0.64 0.97 1.36 1.81 2.32 2.88 3.50

1 0.875 0.05 0.07 0.10 0.12 0.16 0.19 0.28 0.40 0.53 0.68 0.84 1.03

11⁄4 1.07 0.02 0.03 0.04 0.05 0.06 0.07 0.11 0.15 0.20 0.26 0.32 0.39

11⁄2 1.263 0.01 0.01 0.02 0.02 0.03 0.03 0.05 0.07 0.09 0.11 0.14 0.17

2 1.653 0 — 0 — 0 — 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.04 0.05

Nominal

Pipe
Size

(mm)

Actual

Pipe
Size

(mm)

Flow Rate (lpm)

38 45 53 61 68 75 95 115 130 150 170 190

20 17.3 0.0407 0.0566 0.0747 0.0973 0.1199 0.1448 0.2194 0.3077 0.4095 0.5248 0.6515 0.7918

25 22.2 0.0113 0.0158 0.0226 0.0271 0.0362 0.0430 0.0633 0.0905 0.1199 0.1538 0.1900 0.2330

32 27.2 0.0045 0.0068 0.0090 0.0113 0.0136 0.0158 0.0249 0.0339 0.0452 0.0588 0.0724 0.0882

40 32.1 0.0023 0.0023 0.0045 0.0045 0.0068 0.0068 0.0113 0.0158 0.0204 0.0249 0.0317 0.0385

50 42.0 0 — 0 — 0 — 0.0023 0.0023 0.0023 0.0023 0.0045 0.0045 0.0068 0.0090 0.0113

A.10.4.4(4)

The total length includes equivalent length of fittings as determined by applying Table 10.4.4(b), Table 10.4.4(c),
Table 10.4.4(d), or Table 10.4.4(e).
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A.10.4.4(6)

The flow through water meters is not limited by Table 10.4.4(a). The friction losses in this table are not given for
high flows because they are not standardized by all manufacturers. Every size meter has a rated flow (up to
which friction losses are generally published by manufacturers). But for flows greater than rated flow, many
manufacturers do not publish friction loss data. This does not prohibit the use of such meters. It just means that
the friction loss must be obtained before deciding to use any specific meter.

The purpose of the rated flow of a meter has to do with the daily and continuous use of the meter. Higher flows
are permitted for meters over short durations. An NFPA 13D sprinkler system is only expected to deliver water for
10 minutes. Flows significantly higher than rated flows can go through water meters for 10 minutes, with no
adverse effects on the meter.

To prove that higher flows for short durations are not a problem, the Fire Protection Research Foundation (FPRF)
sponsored testing of many different models of many different flow meters at greater than rated flows for
20 minutes. During the tests, friction losses through the meters were obtained. The report showed that regular
water meters had no problem with significantly higher flows than rated flow for the 20-minute duration. An
example of the data from the experiments is shown in Figure A.10.4.4(6), which shows the results from testing
four different 5⁄8 in. positive displacement meters. The dark curve on the graph represents the friction loss
information from Table 10.4.4(a) of NFPA 13D this standard . The full report of the FPRF can be downloaded
from the NFPA website at http://www.nfpa.org/research/fire-protection-research-foundation/reports-and-
proceedings/suppression.

Figure A.10.4.4(6) 5⁄8 in. Water Meter Data from FPRF Tests.

A.10.4.9.2(6)(d)

The required pressure is provided in the sprinkler manufacturer’s published data for the specific sprinkler model
based on the selected flow rate.

A.11.2.1

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

Dry systems should also be tested with air at the pressure value intended to be maintained within the system
during service. This testing should be conducted in accordance with the guidance provided in the manufacturers’
instructions for the dry system components. Any leak that results in a drop in system pressure greater than 11⁄2
psi (0.14 bar) in 24 hours should be corrected. Leaks should be identified using soapy water brushed on each
joint or coupling. The presence of bubbles indicates a leak. This test should be made prior to concealing the
piping. The soap should be compatible with all contacted sprinkler system components.

A.11.2.2

The flow of water is necessary to make sure that the pump does not get damaged during testing. The use of a
timer to keep the pump running is not recommended because the timer will allow the pump to run when no water
is flowing. The pump needs to run for the entire duration without interruption, including not tripping the circuit
breaker.

A.11.2.2.1.1

There should be no delay in the activation of the pump upon flow of water.
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A.12.1

These instructions should include the following:

(1) Information regarding the necessary system inspection, testing, and maintenance as described in this
standard

(2) The manufacturers’ installation, care, and maintenance instructions for the installed sprinkler system
components

(3) Name, address, and phone number of the installing contractor of the fire sprinkler system

(4) Name, address, and phone number of a fire sprinkler system service company if different than the installing
contractor

The occupants of a home with a sprinkler system should understand that maintaining a sprinkler system is
mostly about common sense. Keeping the control valve open, not hanging items from the sprinklers, and making
sure that the sprinklers do not get painted or obstructed are the most important items. It is also important to know
the function of the main control valve and where the control valve is located.

A.12.2

The building owner or manager should understand the sprinkler system operation and conduct periodic
inspections and tests to make sure that the system is in good working condition. A recommended inspection and
testing program includes the following:

(1) Monthly inspection of all valves to ensure that they are open

(2) Monthly inspection of tanks and other stored water sources, if present, to confirm they are full

(3) Monthly testing of pumps, if present, to make sure they operate properly and do not trip circuit breakers
when starting

(4) Testing of all waterflow devices, when provided, every 6 months including monitoring service (note that
notification of the monitoring service is essential to make sure that the fire department is not called due to
testing)

(5) Ongoing visual inspection of all sprinklers to make sure they are not obstructed, damaged, corroded,
covered with foreign materials, field painted, or showing signs of leakage, and that decorations are not
attached to them

(6) Annually, fully open the test connection downstream of any pressure-reducing or pressure-regulating valve,
and make sure that the pressure gauge reads a reasonable value

(7) Inspect systems by individuals knowledgeable and trained in such systems when there is a change in
ownership

A.12.3.2.1

It is recognized that the flow and pressure available to the replacement sprinkler might be less than its current
flow and pressure requirement.

A.12.3.3.2

Whenever painting or home improvements are made in the dwelling unit, special attention should be paid to
ensure that sprinklers are not painted or obstructed either at the time of installation or during subsequent
redecoration. This is as important for the cover plates of concealed sprinklers as it is to the sprinklers
themselves. Special paint is used for cover plates and can only be applied by the manufacturer. Applying paint to
cover plates outside of the factory can cause the sprinkler to malfunction and possibly not operate during a fire.
When painting is occurring in the vicinity of sprinklers, the sprinklers should be protected by covering them with a
bag, which should be removed immediately after painting is finished. For concealed-type sprinklers, the cover
plates should be removed (most are designed to be unscrewed) and then the sprinklers should be protected
underneath from paint and overspray with a bag. After the painting is finished, the bags should be removed from
the sprinklers and the cover plates should be replaced.

A.12.3.4

See Figure A.9.1.1(a) through Figure A.9.1.1(d) for possible methods used by the installer to insulate sprinkler
piping in unheated areas. It is important that this insulation not be disturbed or removed. Disturbing or removing
this insulation could result in sprinkler pipes being frozen during winter months that would not only block water
flow to the sprinklers but could cause broken pipes and fittings.

https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?contentId=13...

100 of 103 2/11/2020, 10:10 AM



A.12.3.5

Sampling from the top and bottom of the system helps to determine if the solution has settled. Antifreeze
solutions are heavier than water. If the antifreeze compound is separating from the water due to poor mixing, it
will exhibit a higher concentration in the lower portion of the system than in the upper portions of the system. If
the concentration is acceptable near the top, but too low near the water connection, it could mean that the
system is becoming diluted near the water supply. If the concentration is either too high or too low in both the
samples, it could mean that the wrong concentration was added to the system.

On an annual basis, test samples should be drawn from test valve B as shown in Figure 9.2.3.1.1, especially if
the water portion of the system has been drained for maintenance or repairs. A small hydrometer can be used so
that a small sample is sufficient. Where water appears at valve B, or where the sample indicates that the solution
has become weakened, the entire system should be emptied and refilled with acceptable solution as previously
described.

Where systems are drained in order to be refilled, it is not typically necessary to drain drops that are less than
36 in. (900 mm) in length. Most systems with drops have insufficient volume to cause a problem, even if slightly
higher concentration solutions collect in the drops. For long drops with significant volume, consideration should
be given to draining drops if there is evidence that unacceptably high concentrations of antifreeze have collected
in these long drops.

When emptying and refilling antifreeze solutions, every attempt should be made to recycle the old solution with
the antifreeze manufacturer rather than discarding it.

See Table A.12.3.5. The manufacturer’s technical data sheets can include specific information on the properties
of their antifreeze solutions.

Table A.12.3.5 Properties of Glycerine and Propylene Glycol for Existing Systems

Material
Solution (by volume) (%)

Specific Gravity at 77°F (25°C)

Freezing Point

ºF ºC

Glycerine (C.P. or U.S.P. grade) 0 1.000 32 0

5 1.014 31 -0.5

10 1.029 28 -2.2

15 1.043 25 -3.9

20 1.059 20 -6.7

25 1.071 16 -8.9

30 1.087 10 -12

35 1.100 4 -15.5

40 1.114 -2 -19

45 1.130 -11 -24

50 1.141 -19 -28

Propylene glycol 0 1.000 32 0

5 1.004 26 -3

10 1.008 25 -4

15 1.012 22 -6

20 1.016 19 -7

25 1.020 15 -10

30 1.024 11 -12

35 1.028 2 -17

40 1.032 -6 -21

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

A.12.3.5.1.1.3

If not already present, test connections (valves) for collection of solution samples should be installed at the
highest and lowest practical locations of the system or portion of the system containing antifreeze solution.

A.12.3.5.1.3

In the past, for some existing systems subject to extremely low temperatures, antifreeze solutions with
concentrations greater than what is now permitted by NFPA 13D this standard  were used. Such high
concentrations of antifreeze are no longer permitted. In situations where extremely low temperatures are
anticipated, refilling the fire sprinkler system with a concentration of antifreeze solution currently permitted by the
standard might not provide sufficient freeze protection without additional measures. Such measures might
include converting the antifreeze system to another type of sprinkler system.
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A.12.3.6.1

The primary purpose of this standard is protection against injury and life loss. There are many instances when an
installed system needs to be taken out of service such as for shipping or storage of a manufactured home, when
extensive renovation or remodeling work is going on in the home, or when the home will be unoccupied for an
extended period of time such as when a summer home is closed up for winter. This section provides guidance for
taking an installed system out of service when there is little or no risk of injury or life loss. This guidance is
especially needed when the detached dwelling or manufactured home is subject to freezing temperatures. Once
the home is to be occupied again, the system should be tested for leaks and the system and components
inspected and tested before being restored to service.

A.12.3.6.2.1

For drops less than 4 in. (100 mm) long, the branch line piping and the drops can both be installed in areas
subject to freezing. Tests prove that if the branch line is empty of water and water is in a drop, when ice forms it
will expand into the branch piping without harming the sprinkler or the system piping.

For horizontal sidewall sprinklers, the testing manifolds were comprised of 1 in. (25 mm) CPVC pipe and fittings,
and the sprinklers were installed into 1 in. × 1⁄2 in. (25 mm × 15 mm) sprinkler adapter reducing elbows that were
located 4 in. (100 mm) from the centerline of the branch line. For pendent sprinklers, the testing manifolds were
comprised of 1 in. (25 mm) CPVC pipe and fittings, and the sprinklers were installed into a 1 in. × 1⁄2 in. (25 mm ×
15 mm) sprinkler adapter fitting with a 4 in. (100 mm) long pipe nipple.

Annex B Informational References

B.1 Referenced Publications.

The documents or portions thereof listed in this annex are referenced within the informational sections of this
standard and are not part of the requirements of this document unless also listed in Chapter 2 for other reasons.

B.1.1 NFPA Publications.

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

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019 2022  edition.

NFPA 13R, Standard for the Installation of Sprinkler Systems in Low-Rise Residential Occupancies, 2019 2022
edition.

NFPA 24, Standard for the Installation of Private Fire Service Mains and Their Appurtenances, 2019 2022
edition.

NFPA 72®, National Fire Alarm and Signaling Code®, 2019 2022  edition.

NFPA 286, Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior Finish to
Room Fire Growth, 2015 edition.

B.1.2 Other Publications.

B.1.2.1 ASTM Publications.

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

ASTM A135/A135M , Standard Specification for Electric-Resistance-Welded Steel Pipe, 2006 2019 .

ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials, 2016 2019b .

ASTM F437, Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80, 1996 2015 .

ASTM F438, Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 40, 1997 2017 .

ASTM F439, Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80, 1997 2013 .

ASTM F442, Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe (SDR–PR),
1997 2013e1 .

ASTM F876, Standard Specification for Crosslinked Polyethylene (PEX) Tubing, 2008 2019a .

IEEE/ ASTM SI10, IEEE/ASTM SI 10 American National Standard for Use of the International System of Units
(SI): The Modern Metric System Metric Practice , 1997 2016 .
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B.1.2.2 FPRF Publications.

Fire Protection Research Foundation, 1 Batterymarch Park, Quincy, MA 02169-7471 .

“Analysis of the Performance of Residential Sprinkler Systems with Sloped or Sloped and Beamed Ceilings,” July
2010.

Antifreeze Solutions Supplied through Spray Sprinklers — Interim Report, February 2012.

Antifreeze Systems in Home Fire Sprinkler Systems — Literature Review and Research Plan, June 2010.

Antifreeze Systems in Home Fire Sprinkler Systems — Phase II Final Report, December 2010.

“Sprinkler Insulation: A Literature Review,” July 2011.

B.1.2.3 NFIRS Publications.

National Fire Incident Reporting System, U.S. Fire Administration, 16825 S. Seton Avenue, Emmitsburg, MD
21727.

NFIRS 5.0, Program Manager Toolkit (CD-ROM).

B.1.2.4 NFSA Publications.

National Fire Sprinkler Association, 514 Progress Drive,  Suite A, Linthicum Heights, MD 21090.

Valentine and Isman, Kitchen Cabinets and Residential Sprinklers, November 2005.

Valentine and Isman, Interaction of Residential Sprinklers, Ceiling Fans and Similar Obstructions, November
2005.

B.1.2.5 NIST Publications.

National Institute of Standards and Technology, 100 Bureau Drive, Gaithersburg, MD 20899-1070.

NIST GCR 05-875, Research Investigation for Determination of Residential Sprinkler Performance, February
2004.

Global FR-2

Global FR-1

B.1.2.6 UL Publications.

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

ANSI/UL 723, Standard for Test for Surface Burning Characteristics of Building Materials, 2008, Revised
20102018.

ANSI/UL 1626, Residential Sprinklers for Fire-Protection Service, 2008, revised 2018.

B.2 Informational References. (Reserved)

B.3 References for Extracts in Informational Sections.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019 2022  edition.

NFPA 24 , Standard for the Installation of Private Fire Service Mains and Their Appurtenances , 2019 edition.
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Public Input No. 10-NFPA 13D-2019 [ Global Input ]

Table of Contents list, following Annex B Informational References, add the word Index.

Under the heading Index, under Installation, Alarms, add 5.1.2.1

Statement of Problem and Substantiation for Public Input

Adding the word "Index" to the Table of Contents will help the reader.

Submitter Information Verification

Submitter Full Name: BARNEY MULLIGAN

Organization: CITY OF DENVER Fire Department

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 18 10:26:57 EST 2019

Committee:

Committee Statement

Resolution: The index is currently included in the table of contents.
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Public Input No. 18-NFPA 13D-2019 [ Global Input ]

Remove the terms “Standard for” or “Subject” from in front of all UL standards referenced in NFPA
13D.

Statement of Problem and Substantiation for Public Input

The terms are redundant and unnecessary. All references to UL are standards.

Submitter Information Verification

Submitter Full Name: Kelly Nicolello

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 12:59:49 EDT 2019

Committee:

Committee Statement

Resolution: FR-1-NFPA 13D-2019

Statement: The terms are redundant and unnecessary. All references to UL are standards. This issue is found in
Annex B of this standard.
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Public Input No. 19-NFPA 13D-2019 [ Global Input ]

Remove ANSI from in front of all UL standards referenced in NFPA 13 D.

 

Statement of Problem and Substantiation for Public Input

Many years ago, UL preferred the ANSI/UL reference because there was a transition of traditional UL standards 
towards an ANSI standards development process.

Now, years later, a large majority of UL Standards are ANSI approved and follow the ANSI development and 
maintenance process. However, sometimes readers are confused because they don’t understand the standards 
are actually UL standards, not developed by ANSI. There are many other references to standards promulgated by 
other standards development organizations where they are considered ANSI approved but do not include ANSI in 
the reference.

Submitter Information Verification

Submitter Full Name: Kelly Nicolello

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 13:02:37 EDT 2019

Committee:

Committee Statement

Resolution: FR-2-NFPA 13D-2019

Statement: Many years ago, UL preferred the ANSI/UL reference because there was a transition of traditional UL
standards towards an ANSI standards development process.

Now, years later, a large majority of UL Standards are ANSI approved and follow the ANSI
development and maintenance process. However, sometimes readers are confused because they
don’t understand the standards are actually UL standards, not developed by ANSI. There are many
other references to standards promulgated by other standards development organizations where they
are considered ANSI approved but do not include ANSI in the reference.
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Public Input No. 23-NFPA 13D-2019 [ Global Input ]

Delete the phrase not equipped with a fire department connection from the following sections

5.2.2.3

5.2.2.4

5.2.5.3

5.2.5.4

Statement of Problem and Substantiation for Public Input

NFPA 13D does not require a fire department connection. If an owner decides to provide one, then he or she may 
or may not want to evaluate the pressure limitations of any pipe in the system. In the other NFPA sprinkler 
standards working pressure does not take the pressure of the FDC into consideration when determining working 
pressure. The piping and fittings in question in NFPA 13D may be rated for 130 PSI but should easily handle to 150 
PSI that might be introduced to the system in a rare occurrence. 

Submitter Information Verification

Submitter Full Name: Peter Schwab

Organization: Wayne Automatic Fire Sprinkler

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 16:15:27 EDT 2019

Committee:

Committee Statement

Resolution: It is important to retain the reference to "fire department connection" because they are sometimes
present either as an option or as a local requirement and the pressure created during hydrostatic
testing can be as high as 200 psi per NFPA 13.
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Public Input No. 15-NFPA 13D-2019 [ Section No. 3.3.13 ]

3.3.13 Townhouse.

A one-family dwelling constructed in attached groups of three or more units in which each unit extends from
the foundation to the roof and has open space on at least two sides. [5000, 2018]

3.3.13 b  Stacked townhouse

A  two-family  dwelling  separated by a horizontal fire resistance rated assembly and separated from the
remainder of the townhouse structure with vertical fire resistance rated assemblies constructed in attached
groups of three or more units 

Additional Proposed Changes

File Name Description Approved

NFPA_13d_variance.pdf
discussion of challenges applying 13D to stacked townhouses and 
variance currently used in our Livingston sprinklered community  

Statement of Problem and Substantiation for Public Input

13D was designed for use in single family or semi detached homes and townhouses, Stacked townhouses which 
meet the definition of Dwelling in the standard were not considered which has led to  AHJ's  requiring these to be 
sprinklered to 13R . This is virtually  impossible due to the lack of common areas within this building type. A 
variance  was developed with  the City of Calgary to allow the application of a modified 13D but the costs 
associated with this are quite high.

Submitter Information Verification

Submitter Full Name: Rick Gratton

Organization: Brookfield RP

Street Address:

City:

State:

Zip:

Submittal Date: Wed Jun 05 10:18:24 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-20-NFPA 13D-2019

Statement: New townhouse building configurations are becoming more prevalent. NFPA 13D would be applicable
whether the townhouses are side-by-side or stacked. Construction of the townhouses would be
predicated on the adopted building codes.
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Public Input No. 13-NFPA 13D-2019 [ Section No. 5.1.2.1 ]

5.1.2.1

The following devices and components shall not be required to be listed:

(1) Water supply pipe and fittings

(2) Tanks

(3) Expansion tanks

(4) Connections up to 5 ft (1.5 m) long between a tank and a pump

(5) Pumps

(6) Valves

(7) Gauges

(8) Waterflow detection devices

(9) Hangers

(10) Backflow prevention devices as long as they are approved by the water authority

Statement of Problem and Substantiation for Public Input

It is probable that the committee had intended backflow devices to be covered under "Valves", but many people do 
not use the term "valves" when referring to these devices and it has led to confusion with some contractors and 
AHJ's.  It is better to create one more item in the list so that we are clear. 

Submitter Information Verification

Submitter Full Name: Kenneth Isman

Organization: University of Maryland

Street Address:

City:

State:

Zip:

Submittal Date: Fri May 17 11:11:52 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-4-NFPA 13D-2019

Statement: Water meters and backflow devices have traditionally been considered part of the water supply and
within the jurisdiction of the water utility and does not need to be listed for fire protection services.
NFPA 13D does not require an alarm, but if one is optionally provided there is no intent to provide a
listing as discussed in previous annex A.7.6.
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Public Input No. 25-NFPA 13D-2019 [ Section No. 5.1.2.1 ]

5.1.2.1

The following devices and components shall not be required to be listed:

(1) Water supply pipe and fittings

(2) Tanks

(3) Expansion tanks

(4) Connections up to 5 ft (1.5 m) long between a tank and a pump

(5) Pumps

(6) Valves

(7) Gauges

(8) Waterflow detection devices

(9) Hangers

(10) Meters

Statement of Problem and Substantiation for Public Input

Many AHJ's and water purveyors mistakenly require a 'fire' listed meter, which has never been the intent of 13D . If 
it is compatible for use in the plumbing system, it is appropriate for use in 13D as a water supply component.  
Though meters are not encouraged, they are very common, so this should be clarified directly in the standard

Submitter Information Verification

Submitter Full Name: Chase Browning

Organization: Chase A. Browning Consulting

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 16:49:26 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-4-NFPA 13D-2019

Statement: Water meters and backflow devices have traditionally been considered part of the water supply and
within the jurisdiction of the water utility and does not need to be listed for fire protection services.
NFPA 13D does not require an alarm, but if one is optionally provided there is no intent to provide a
listing as discussed in previous annex A.7.6.
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Public Input No. 9-NFPA 13D-2019 [ Section No. 5.1.2.1 ]

5.1.2.1

The following devices and components shall not be required to be listed:

(1) Water supply pipe and fittings

(2) Tanks

(3) Expansion tanks

(4) Connections up to 5 ft (1.5 m) long between a tank and a pump

(5) Pumps

(6) Valves

(7) Gauges

(8) Waterflow detection devices

(9) Hangers

(10) Audible and audible/visual alarm devices

Statement of Problem and Substantiation for Public Input

This statement was deleted from A.7.6 and relocated here by being added to the list of not required to be listed, as 
the new number (10). 

Submitter Information Verification

Submitter Full Name: BARNEY MULLIGAN

Organization: CITY OF DENVER Fire Department

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 17 15:22:46 EST 2019

Committee:

Committee Statement

Resolution: FR-4-NFPA 13D-2019

Statement: Water meters and backflow devices have traditionally been considered part of the water supply and
within the jurisdiction of the water utility and does not need to be listed for fire protection services.
NFPA 13D does not require an alarm, but if one is optionally provided there is no intent to provide a
listing as discussed in previous annex A.7.6.
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Public Input No. 26-NFPA 13D-2019 [ New Section after 5.2.3.2 ]

5.2.3.3

Where nonmetallic pipe is run vertically in wood and metal stud walls the provisions of 5.2.3.3 shall apply:

(1) Nailplates shall be provided where the face of the piping is less than 1 inch (25 mm) from the nearest
edge of the member.

(2) Nailplates shall be a steel shield with a minimum thickness of 0.0575 inch (1.463 mm) (No. 16 gauge).

(3) Nailplates shall cover the area of the pipe where the member is notched or bored.

(4) Nailplates shall extend a minimum of 1 inch (25 mm) above sole plates and 1 inch (25 mm) below top
plates.

Statement of Problem and Substantiation for Public Input

There are currently no requirements for protection of nonmetallic piping vertically in walls or studs. There is a 
requirement in the IPC that sometimes is forced on the sprinkler contractor by mechanical, plumbing or building 
inspectors. This provides similar guidance for protection of sprinkler piping from nails or screws.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 27-NFPA 13D-2019 [New Section after 5.2.3.2]

Submitter Information Verification

Submitter Full Name: Peter Schwab

Organization: Wayne Automatic Fire Sprinkler

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 09:13:17 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-19-NFPA 13D-2019

Statement: Protection of piping when closer than 1-1/4 in. to the face of the wall is appropriate. The specific
language of the public input was not incorporated as there are other options available.
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Public Input No. 27-NFPA 13D-2019 [ New Section after 5.2.3.2 ]

5.2.3.3

Nail Plates or metal shields shall not be required for the protection of nonmetallic piping running vertically in
walls or studs.

Statement of Problem and Substantiation for Public Input

There are currently no requirements for protection of nonmetallic piping vertically in walls or studs. There is a 
requirement in the IPC that sometimes is forced on the sprinkler contractor by mechanical, plumbing or building 
inspectors. This PI exempts sprinkler piping from these protective components.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 26-NFPA 13D-2019 [New Section after 5.2.3.2]

Submitter Information Verification

Submitter Full Name: Peter Schwab

Organization: Wayne Automatic Fire Sprinkler

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 09:15:30 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: The standard requires that manufacturers installation instructions be used and they may recommend
the protection of piping. Nail plates are one way of achieving this protection. New section 5.2.3.3 has
been proposed to address mechanical damage of piping and tube.
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Public Input No. 30-NFPA 13D-2019 [ New Section after 6.1.5 ]

6.1.5.1

The automatic means shall be permitted to be a float valve or similar device.

Statement of Problem and Substantiation for Public Input

There needs to be some language in regards to the trigger for an automatic refill in a tank for NFPA 13D.

Submitter Information Verification

Submitter Full Name: Peter Schwab

Organization: Wayne Automatic Fire Sprinkler

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 13:57:27 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-5-NFPA 13D-2019

Statement: A float valve is an acceptable way to initiate the refill of a tank when utilized to meet the water
duration requirement.
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Public Input No. 7-NFPA 13D-2019 [ Section No. 7.2.4 ]

7.2.4*

Where waterflow alarms are provided, test Test connections shall be installed at locations that allow flow
testing of water supplies, connections, and alarm mechanisms devices .

Statement of Problem and Substantiation for Public Input

Test connections are important components that assure the integrity of entire systems.

Submitter Information Verification

Submitter Full Name: BARNEY MULLIGAN

Organization: CITY OF DENVER Fire Department

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 17 15:11:15 EST 2019

Committee:

Committee Statement

Resolution: Test connections are only required where a waterflow alarm is installed. NFPA 13D does not require a
water flow alarm.
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Public Input No. 8-NFPA 13D-2019 [ Section No. 7.2.5 ]

7.2.5

The test connections, where provided, shall connection shall contain a K-factor equal to or smaller than
the smallest sprinkler K-factor installed in the system.

Statement of Problem and Substantiation for Public Input

The test connection is an important component that assures the integrity of the entire system.

Submitter Information Verification

Submitter Full Name: BARNEY MULLIGAN

Organization: CITY OF DENVER Fire Department

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 17 15:16:26 EST 2019

Committee:

Committee Statement

Resolution: Test connections are only required where a waterflow alarm is installed. NFPA 13D does not require a
water flow alarm.
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Public Input No. 1-NFPA 13D-2018 [ New Section after 7.5.6 ]

Spinkler Storage.

Sprinkers stored or installed prior to occupancy where the maximum ambient temperatures do not exceed
120 degrees F shall be ordinary temperature-rated or intermediate-temperature rated sprinklers.

Sprinklers stored or installed prior to occupancy where the maximum ambient temperatures exceed 120
degrees F shall be intermediate temperature-rated sprinklers.

Statement of Problem and Substantiation for Public Input

In the desert southwest we can see temporary temperatures over 100 deg Fahrenheit for multiple days. Some 
manufacturers are stating that ordinary temperature sprinklers cannot be stored or installed prior to occupancy 
where ambient temperatures exceed 100 degrees F.

UL LLC conducts a High Temperature Exposure Test for 90 days.  For temperatures ranging from 135-140°F 
testing is conducted at 120°F, for 145-170°F temperature ratings testing is conducted at 125°F.  They also evaluate 
weakness and malfunction following this exposure. Each sprinkler shall comply with a Leakage Test. Once the 
leakage testing is completed, the samples are subjected to Sensitivity Testing.  During this test, each sample shall 
be operable, and the average time of operation shall not increase more than a 1.3 multiple when compared to the 
average time of samples not subjected to the High Temperature Exposure Test (90 Day).

Based upon the UL testing we would like to see the code stipulate a maximum ambient storage or installation prior 
to occupancy temperature.

Submitter Information Verification

Submitter Full Name: Lynn Nielson

Organization: City Of Henderson

Affiliation: City of Henderson

Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 04 18:50:18 EST 2018

Committee:

Committee Statement

Resolution: It is the responsibility of the sprinkler contractor to store sprinklers in accordance with the temperature
rating limitations specified by the sprinkler manufacturer. Sprinklers exposed to a temperature of
100°F should be intermediate or higher when installed in their normal operating condition.
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Public Input No. 3-NFPA 13D-2018 [ Section No. 7.5.6 ]

7.5.6 Temperature Ratings.

7.5.6.1

Sprinklers stored or installed prior to occupancy where maximum ambient temperatures do not exceed
120°F (49°C) shall be ordinary temperature–rated or intermediate temperature-rated sprinklers. 

7.5.6.2

Sprinklers installed where maximum ambient ceiling temperatures do not exceed 100°F (38°C) shall be
ordinary temperature–rated or intermediate–temperature intermediate temperature- rated sprinklers
throughout unless modified by the requirements of 7.5.6.3 4 .

7.5.6.2 3

Sprinklers installed where maximum ambient ceiling temperatures are between 101°F and 150°F (38°C and
65°C) shall be intermediate temperature–rated sprinklers unless modified by 7.5.6.3 4 .
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7.5.6.3 4 *

The following practices shall be observed when installing residential sprinklers unless higher expected
ambient temperatures require a higher temperature rating:

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

(2) Sprinklers in an unventilated concealed space under an uninsulated roof or in an unventilated attic
shall be of intermediate temperature classification.

(3)

(4) Sprinklers installed in saunas and steam rooms where the maximum ambient ceiling temperatures are
between 151°F and 225°F (66°C to 107°C) shall be high temperature–rated spray sprinklers.

(5) Sprinklers in closets containing ventless clothes dryers shall be of the intermediate temperature
classification or higher.

Table 7.5.6.3 Minimum 4 Minimum Distances for Ordinary and Intermediate Temperature Residential
Sprinklers

 

From Edge of Source to
Ordinary Temperature

Sprinkler  

From Edge of Source to
Intermediate Temperature

Sprinkler

Heat Source in. mm  in. mm

Side of open or recessed
fireplace

36 900  12 300

Front of recessed fireplace 60 1500  36 900

Coal- or wood-burning
stove

42 1050  12 300

Kitchen range 18 450  9 225

Wall oven 18 450  9 225

Hot air flues 18 450  9 225

Uninsulated heat ducts 18 450  9 225

Uninsulated hot water
pipes

12 300  6 150

Side of ceiling- or wall-
mounted hot air diffusers

24 600  12 300

Front of wall-mounted hot
air diffusers

36 900  18 450

Hot water heater or
furnace

6 150  3 75

Light fixture      

  0 W–250 W 6 150  3 75

  250 W–499 W 12 300  6 150

Statement of Problem and Substantiation for Public Input

In the desert southwestern part of the U.S. we frequently see multiple days of ambient temperatures over 100 deg 
Fahrenheit. We have had some fire sprinkler manufacturers inform us that we cannot use ordinary temperature 
rated sprinklers due our high ambient temperatures during construction.

We inquired with NFPA if section 7.5.6.1 and 7.5.6.2 applied to fire sprinkler storage and installation prior to 
occupancy. We were told the following, "Section 7.5.6.2 of the standard is addressing the situation of a conditioned 
space in a finished building within a commissioned sprinkler system.  Prior to commissioning, including system 
rough in, care and handling of sprinklers should be conducted in accordance with the manufacturers 
recommendations.".

We are aware that UL performs a temperature exposure test for residential sprinklers. In accordance with UL 1626, 
UL LLC conducts a High Temperature Exposure Test for 90 days on residential fire sprinklers. For temperatures 

* Sprinklers installed near specific heat sources that are identified in Table 7.5.6.3  shall 4  shall be of
the temperature rating indicated in Table 7.5.6.3  unless 4  unless sprinklers are listed for positioning
closer to the heat source.
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ranging from 135-140°F testing is conducted at 120°F, for 145-170°F temperature ratings testing is conducted at 
125°F. This testing is performed to evaluate weakness and malfunction. Following this exposure, each sprinkler is 
tested with a Leakage Test. Once the leakage testing is completed, the samples are subjected to Sensitivity 
Testing.  During this test, each sample shall be operable, and the average time of operation shall not increase more 
than a 1.3 multiple when compared to the average time of samples not subjected to the High Temperature 
Exposure Test (90 Day).

Based on the fact that UL performs high temperature exposure testing, we recommend the standard use this test to 
validate the storage and installation temperature of residential fire sprinklers up to the lower limit established in the 
UL test criteria.

Submitter Information Verification

Submitter Full Name: Lynn Nielson

Organization: City Of Henderson

Affiliation: City of Henderson

Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 04 19:17:01 EST 2018

Committee:

Committee Statement

Resolution: It is the responsibility of the sprinkler contractor to store sprinklers in accordance with the temperature
rating limitations specified by the sprinkler manufacturer.
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Public Input No. 5-NFPA 13D-2019 [ Section No. 7.6 ]

7.6* Alarms.

Local waterflow alarms shall be provided on all sprinkler systems in homes not equipped with smoke
alarms or smoke detectors in accordance with NFPA 72 systems with audible or audible/visual alarms
in all habitable sprinklered areas,  in accordance with NFPA 72 .

Statement of Problem and Substantiation for Public Input

   The sprinkler alarm must be audible throughout the house if all the occupants are to fully benefit from the life-
saving capability of the sprinkler system.  At present, NFPA 13 requires only a single exterior water motor-operated 
alarm device.
   Sprinkler alarms should be upgraded to meet the requirements called for by the NFPA 101 Life Safety Code 
9.6.3, the International Fire Code 907.5, and the Americans With Disabilities Act of 1990 702.  They all require 
compliance with the NFPA 72 National Fire Alarm and Signaling Code for building evacuation alarms.  A visual 
alarm may be added to fully comply with the ADA.
   Public Input No. 43-NFPA 13 - 2019 would allow mechanical water motor-operated alarm devices only where it is 
impracticable to install electrical alarm devices.  So-called water motor gongs have notoriously short lives.

Submitter Information Verification

Submitter Full Name: BARNEY MULLIGAN

Organization: CITY OF DENVER Fire Department

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 17 14:29:13 EST 2019

Committee:

Committee Statement

Resolution: Water flow alarms are not required by NFPA 13D. This is a minimum standard and jurisdictions may
require the installation of a water flow alarm. Fire notification is provided by other means, such as
smoke alarms.
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Public Input No. 28-NFPA 13D-2019 [ New Section after 7.7 ]

TITLE OF NEW CONTENT

New 7.8 CombinaƟon, MulƟ-purpose and Passive Purge Systems.

7.8.1 Where common supply pipes serve both fire sprinkler and domesƟc use, a point of connecƟon shall be provided
for domesƟc connecƟon.

7.8.2 Where the fire sprinkler system and the domesƟc are separate systems the point of connecƟon shall be
permiƩed to be at any locaƟon complying with SecƟon 6.2, 6.3 or 6.5.

7.3. For passive purge systems, the fire sprinkler system installer shall provide a minimum ½” NPT capped or plugged
connecƟon at the compartment where the passive purge fixture will be installed.

7.3.1 Other means and locaƟon of connecƟon shall be permiƩed when coordinated with the domesƟc installer and
approved by the Authority Having JurisdicƟon.

Statement of Problem and Substantiation for Public Input

Confusion exists whether piping leading to plumbing fixtures is the scope of work of fire sprinkler system installer or 
a domestic installer.  This change is intended to serve as clarification.

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 13:02:23 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-6-NFPA 13D-2019

Statement: Confusion exists whether piping leading to plumbing fixtures is the scope of work of thebfire sprinkler
system installer or a domestic installer. This change is intended to serve as clarification.
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Public Input No. 37-NFPA 13D-2019 [ Section No. 8.2.1.2 ]
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8.2.1.2*
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Pendent-type residential sprinklers located under or adjacent to beams in accordance with 10.2.1 shall be
installed in accordance with one of the following:

(1) Pendent, recessed pendent, concealed, and flush-type pendent sprinklers shall be permitted to be
installed directly under a beam having a maximum depth of 14 in. (350 mm) with the sprinkler deflector
1 in. to 2 in. (25 mm to 50 mm) below the beam, or in accordance with the manufacturer’s instructions
for recessed or flush sprinklers if the deflector is less than 1 in. (25 mm) below the beam, as shown in
Figure 8.2.1.2(a).

(2) Pendent sprinklers shall be permitted to be installed adjacent to beams where the vertical centerline of
the sprinkler is no greater than 2 in. (50 mm) from the edge of the beam and with the sprinkler deflector
1 in. to 2 in. (25 mm to 50 mm) below the beam, or in accordance with the manufacturer’s instructions
for flush sprinklers if the deflector is less than 1 in. (25 mm) below the beam, as shown in Figure
8.2.1.2(b).

Figure 8.2.1.2(a) Position of Sprinkler Under a Beam.

Figure 8.2.1.2(b) Position of Sprinkler Adjacent to a Beam.
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Statement of Problem and Substantiation for Public Input

This change serves to allow concealed sprinklers on the face on beams.  Testing at UL have showed that there are 
conditions where installation of a sprinkler on the face of a beam results in faster sprinkler activation time than 
installation of the same sprinkler in a bay.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 38-NFPA 13D-2019 [Section No. 8.2.1.3]

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 17:57:49 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-7-NFPA 13D-2019

Statement: This change serves to allow concealed sprinklers on the face on beams. Testing conducted at UL (a
summary which has been provided to the committee) have showed that there are conditions where
installation of a sprinkler on the face of a beam results in faster sprinkler activation time than
installation of the same sprinkler in a bay.
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Public Input No. 38-NFPA 13D-2019 [ Section No. 8.2.1.3 ]

8.2.1.3   

Concealed sprinklers shall be permitted to be installed in beams up to 4 in. (100 mm) in depth.

Statement of Problem and Substantiation for Public Input

See related PI 37

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 37-NFPA 13D-2019 [Section No. 8.2.1.2]

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 18:03:32 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-8-NFPA 13D-2019

Statement: This change serves to allow concealed sprinklers on the face on beams. Testing conducted at UL (a
summary which has been provided to the committee) have showed that there are conditions where
installation of a sprinkler on the face of a beam results in faster sprinkler activation time than
installation of the same sprinkler in a bay.
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Public Input No. 24-NFPA 13D-2019 [ Section No. 8.2.5.4.2 ]
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8.2.5.4.2
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Sprinklers shall be positioned with respect to continuous obstructions in accordance with Table 8.2.5.4.2(a),
Figure 8.2.5.4.2(a), Table 8.2.5.4.2(b), Figure 8.2.5.4.2(b), and Figure 8.2.5.4.2(c) and Figure
8 . 2.5.4.2(d) .

Table 8.2.5.4.2(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 (2400 mm) Not allowed

8 ft (2400 mm) to less than 10 ft (3000 mm) 1 (25 mm)

10 ft (3000 mm) to less than 11 ft (3300 mm) 2 (50 mm)

11 ft (3300 mm) to less than 12 ft (3600 mm) 3 (75 mm)

12 ft (3600 mm) to less than 13 ft (3900 mm) 4 (100 mm)

13 ft (3900 mm) to less than 14 ft (4200 mm) 6 (150 mm)

14 ft (4200 mm) to less than 15 ft (4500 mm) 7 (175 mm)

15 ft (4500 mm) to less than 16 ft (4800 mm) 9 (225 mm)

16 ft (4800 mm) to less than 17 ft (5100 mm) 11 (275 mm)

17 ft (5100 mm) or greater 14 (350 mm)

Note: For A and B, refer to Figure 8.2.5.4.2(a).

Table 8.2.5.4.2(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. (450 mm) 0

1 ft 6 in. (450 mm) to less than 3 ft (900 mm) 1 (25 mm)

3 ft (900 mm) to less than 4 ft (1200 mm) 3 (75 mm)

4 ft (1200 mm) to less than 4 ft 6 in.
(1350 mm)

5 (125 mm)

4 ft 6 in. (1350 mm) to less than 6 ft
(1850 mm)

7 (175 mm)

6 ft (1850 mm) to less than 6 ft 6 in.
(1950 mm)

9 (225 mm)

6 ft 6 in. (1950 mm) to less than 7 ft
(2100 mm)

11 (275 mm)

7 ft to (2100 mm) less than 7 ft 6 in.
(2250 mm)

14 (350 mm)

Note: For A and B, refer to Figure 8.2.5.4.2(b).

Figure 8.2.5.4.2(a)  Positioning of Sprinkler to Avoid Obstruction (Residential Sidewall Sprinklers).
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Figure 8.2.5.4.2(b) Positioning of Sprinkler to Avoid Obstruction Along Wall (Residential Sidewall
Sprinklers).

Figure 8.2.5.4.2(c) Positioning of Sprinkler to Avoid Obstructions Against Wall (Residential
Sidewall Sprinklers).

Additional Proposed Changes

File Name Description Approved

Soffit_-_Sidewall.pdf

Statement of Problem and Substantiation for Public Input

Add a new figure for soffits against the wall for sidewalls. The current obstruction detail contemplates a beam which 
could be anywhere in the compartment. Attached is a detail (From NFPA 13 residential sprinklers) for soffits 
against the wall up to 30" in width.

Submitter Information Verification

Submitter Full Name: Peter Schwab

Organization: Wayne Automatic Fire Sprinkler

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 16:26:02 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-9-NFPA 13D-2019
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Statement: Add a new figure for soffits against the wall for sidewalls. The current obstruction detail contemplates
a beam which could be anywhere in the compartment. Attached is a detail (From NFPA 13 residential
sprinklers) for soffits against the wall up to 30" in width.
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Public Input No. 29-NFPA 13D-2019 [ New Section after 8.2.7 ]

8.2.8 Interior Stairways.

8.2.8.1 Sprinklers shall be installed at the top of enclosed stair shaŌs.

8.2.8.2 Sprinklers shall be installed under the landing at each floor level.

8.2.8.2.1 For a two level stairway, where the lower landing is within the sprinkler coverage of a sprinkler at the top of
the stair shaŌ in accordance with SecƟon 8.1.3, the installaƟon of a sprinkler at the lower landing shall not be
required.

8.2.8.3 Sprinklers shall be installed beneath all accessible stairways of combusƟble construcƟon.

Statement of Problem and Substantiation for Public Input

There is confusion in sprinkler positioning requirements in stairwells.  A sidewall sprinkler installed at the top of a 
stairway should be sufficient protection for the stairway.

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 13:43:57 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: The proposed language is too restrictive for stairways in single family dwellings.
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Public Input No. 32-NFPA 13D-2019 [ Section No. 8.3.4 ]

8.3.4*

Sprinklers shall not be required in garages, open attached porches and balconies , carports, and similar
structures.

Statement of Problem and Substantiation for Public Input

Further clarifies that open balconies do not require sprinkler protection.

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 16:02:58 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-10-NFPA 13D-2019

Statement: Clarifies that open balconies do not require sprinkler protection.
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Public Input No. 14-NFPA 13D-2019 [ Section No. 8.3.5 [Excluding any Sub-Sections] ]

Sprinklers shall not be required in attics with or without storage, penthouse equipment rooms, elevator
machine rooms, concealed spaces dedicated exclusively to and containing only dwelling unit ventilation
equipment, floor/ceiling spaces, elevator shafts, crawl spaces, and other concealed spaces that are not
used or intended for living purposes.  Attics intended for living purposes shall meet the local jurisdiction
height requirements for habitable rooms.

 

Statement of Problem and Substantiation for Public Input

There needs to be clarification on the statement "intended for living purposes" to include height in addition to stairs, 
heating, air conditioning and electrical. Sufficient height is critical for a room to be used for living purposes due 
primarily to smoke accumulation.  Allowing for a sprinkler in an attic, based only on intent, gives a false sense of 
security that an uninhabitable attic with sprinkler installed is safe to use for all living purposes and would be in 
conflict with local building codes.  

Building codes include a height requirement for habitable living spaces and that statement should also be included 
in the examples for ASK the AHJ, NFPA 13D Handbook (edition 2016).   Although ASK the AHJ only provides 
examples, the current response allows an AHJ to require sprinklers in an attic only 3ft high if it has a light installed 
and or is insulated. All attics are enclosed by definition.  Most attics are insulated as they are built for energy 
efficiency and contain a light bulb for maintenance, with no intent for living purposes.  The intent statement and 
handbook examples are too vague and all inclusive, not the intent of cost/benefit examples that removed attics with 
storage to require sprinklers.   

The NFPA 13D Handbook has the ASK the AHJ,   What should an authority having jurisdiction look for to 
determine that an attic is "intended for living purpose"?.
The following are examples of attic that would typically be considered intended for living purposes and would need 
sprinkler protection:
  Attics that meet local jurisdiction requirements for habitation, are heated or air conditioned, even if not finished.

Submitter Information Verification

Submitter Full Name: Laurie Rokke

Organization:

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 04 08:24:26 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: Ceiling height is not within the scope of NFPA 13D.
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Public Input No. 31-NFPA 13D-2019 [ Section No. 8.3.5 [Excluding any Sub-Sections] ]

Sprinklers shall not be required in attics with or without storage, penthouse equipment rooms, elevator
machine rooms, concealed spaces dedicated exclusively to and containing only dwelling unit ventilation
equipment, floor/ceiling spaces, vertical pipe chases, elevator shafts, crawl spaces, and other concealed
spaces that are not used or intended for living purposes.

Statement of Problem and Substantiation for Public Input

This addition clarifies that vertical pipe chases, regardless of area are exempt from sprinkler protection
requirements.

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 15:57:34 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-11-NFPA 13D-2019

Statement: Clarifies that vertical chases, regardless of area are exempt from sprinkler protection requirements.
These chases include those with pipe, electrical, or mechanical components.
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Public Input No. 34-NFPA 13D-2019 [ Sections 8.3.5.1.1, 8.3.5.1.2 ]

Sections 8.3.5.1.1, 8.3.5.1.2

8.3.5.1.1

Where the fuel-fired equipment is above all of the occupied not located beneath an occupied areas of the
dwelling unit, no sprinkler protection shall be not be required in the concealed space based on the
presence of fuel-fired equipment .

8.3.5.1.2*

Where fuel-fired equipment is below or on the same level as occupied areas of located beneath an
occupied area of the dwelling unit, at least one quick-response intermediate temperature sprinkler shall be
installed above the equipment or at the wall separating the space with the fuel-fired equipment from the
occupied space .

Statement of Problem and Substantiation for Public Input

The revisions to this section in the 2019 edition were intended to improve the risk-reward relationship associated 
with having to install a sprinkler in an unconditioned attic space based on the anticipated hazard associated with 
fuel-fired equipment by no longer requiring sprinklers when the fuel-fired equipment is located above occupied 
spaces.  The presumption of reduced risk is based on an expectation that a fire in the attic that occurs above the 
occupied space is not an imminent hazard to life safety of occupants below which would preclude successful 
egress.  

With that logic in mind, it is difficult to justify requiring a sprinkler to protect fuel fired equipment in an attic that is 
adjacent to, but not beneath, an occupied area.  There will be a vertical separation assembly between the attic and 
the occupied area for energy conservation, typically constructed with a layer of drywall and a sealed exterior-style 
door, and a fire on the attic side will spread in the direction of least resistance to the roof assembly vs. the interior 
separation wall.  This creates a similar condition to what is already exempted by the current provisions for fuel-fired 
equipment above occupied spaces and warrants a similar exemption.  

While it might seem simple to put in a dry sidewall sprinkler pointing into the attic for same-level configurations, the 
supply to that sprinkler must still be exposed to a heated space on the occupied side requiring a soffit to conceal 
the pipe and still risking freezing if not properly installed.  Plus, the anticipation of successful performance of a 
single sidewall sprinkler in protecting the wall assembly or slowing an attic fire is speculative.  Given the risk-
reward relationship of frozen pipes and leakage in attic spaces vs. the expected benefit of the currently prescribed 
protection for a fuel-fired device, this proposal recommends exempting the "same level" fuel-fired equipment from 
sprinkler protection.

Submitter Information Verification

Submitter Full Name: Jeffrey Shapiro

Organization: International Code Consultants

Affiliation: self

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 16:24:05 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-12-NFPA 13D-2019
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Statement: The revisions to this section in the 2019 edition were intended to improve the risk-reward relationship
associated with having to install a sprinkler in an unconditioned attic space based on the anticipated
hazard associated with fuel-fired equipment by no longer requiring sprinklers when the fuel-fired
equipment is located above occupied spaces. The presumption of reduced risk is based on an
expectation that a fire in the attic that occurs above the occupied space is not an imminent hazard to
life safety of occupants below which would preclude successful egress.

With that logic in mind, it is difficult to justify requiring a sprinkler to protect fuel fired equipment in an
attic that is adjacent to, but not beneath, an occupied area. There will be a vertical separation
assembly between the attic and the occupied area for energy conservation, typically constructed with
a layer of drywall and a sealed exterior-style door, and a fire on the attic side will spread in the
direction of least resistance to the roof assembly vs. the interior separation wall. This creates a similar
condition to what is already exempted by the current provisions for fuel-fired equipment above
occupied spaces and warrants a similar exemption.

While it might seem simple to put in a dry sidewall sprinkler pointing into the attic for same-level
configurations, the supply to that sprinkler must still be exposed to a heated space on the occupied
side requiring a soffit to conceal the pipe and still risking freezing if not properly installed. Plus, the
anticipation of successful performance of a single sidewall sprinkler in protecting the wall assembly or
slowing an attic fire is speculative. Given the risk-reward relationship of frozen pipes and leakage in
attic spaces vs. the expected benefit of the currently prescribed protection for a fuel-fired device, this
proposal recommends exempting the "same level" fuel-fired equipment from sprinkler protection.
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Public Input No. 39-NFPA 13D-2019 [ New Section after 8.3.5.1.2 ]

8.3.5.1.3 Where fuel-fired equipment is below or on the same level as occupied areas of the dwelling unit, a
smoke detector installed in accordance with NFPA 72 shall be permiƩed in lieu of an automaƟc sprinkler.

Statement of Problem and Substantiation for Public Input

In some cases it is not practice to install a automatic sprinkler.  This provides an options that still alerts the 
occupants to the potential hazard.

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 18:43:24 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: The proposed language is outside the scope of NFPA 13D, adopted residential building codes
determine when sprinklers and detection methods are required.
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Public Input No. 17-NFPA 13D-2019 [ Section No. 8.3.7 ]

8.3.7

Sprinklers shall not be required for ceiling pockets that meet the following conditions:

(1) The total volume of all unprotected ceiling pockets in a compartment does not exceed 100 ft3 (2.8 m3).

(2) The entire floor under the unprotected ceiling pocket is protected by the sidewall or pendent sprinklers
at the lower ceiling elevation.

(3)

(4) Skylights not exceeding 32 ft2 (3 m2) shall be permitted to have a plastic cover.

Statement of Problem and Substantiation for Public Input

This PI makes it clear that residential sprinklers (pendent and sidewall) are permitted with unprotected ceiling 
pockets. this section applies to all residential sprinklers but residential sprinklers are listed with Flat ceilings. A 
ceiling pocket by definition is not a flat ceiling. 

If accepted, the ceiling pocket rules need to correlated with NFPA 13 and NFPA 13R (PIs to these documents have 
been submitted

Submitter Information Verification

Submitter Full Name: Roland Asp

Organization: National Fire Sprinkler Association

Affiliation: NFSA Engineering and Standards Committee

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 11:54:42 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-13-NFPA 13D-2019

Statement: Residential sprinklers (pendent and sidewall) are permitted with unprotected ceiling pockets. this
section applies to all residential sprinklers but residential sprinklers are listed with Flat ceilings. A
ceiling pocket by definition is not a flat ceiling.

* The interior finish of the unprotected ceiling pocket excluding decorative treatments is
noncombustible or limited-combustible material.
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Public Input No. 35-NFPA 13D-2019 [ New Section after 8.3.9 ]

Closly Spaced Occupancies

For dwelling units sharing a common wall,the minimum fire resistance rating between the two dwelling
units shall be 1 hr when both dwelling units are equiped with a fire sprinkler system.

For dwelling units sharing a common wall, the minimum fire resistance rating between the two dwelling
units shall be 2 hr when only one dwelling unit is equiped with a fire sprinkler system.

For private garage sharing a common wall with a dwelling unit, the minimum fire resistance rating between
the dwelling unit and the garage shall be 2 hrs. If both the dwelling unit and garage is equiped with a fire
sprinkler system, the minimum fire resistance rating between the dwelling unit and the garage shall be 1 hr.

Where a dwelling unit is installed  10 ft or less from an adjacent dwelling unit

a. both dwelling units shall be equiped with a fire sprinkler system or

b. a sidewall sprinkler shall be permitted to be installed above each unprotected opening on the exposure
between dwelling units.

Statement of Problem and Substantiation for Public Input

Consideration should be provided to clarify sprinkler protection criteria when buildings are closely spaced.

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 16:27:45 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: The proposed text is outside the scope of NFPA 13D and is the purview of the adopted residential
building code.
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Public Input No. 36-NFPA 13D-2019 [ New Section after 8.3.9 ]

Tiny Homes

For dwelling units less that 400 sq ft, a single residential sprinkler may be installed at the ceiling or along the
sidewall in each compartment.

Where the dweling unit contains a loft, a single sprinkler shall be installed under the loft.  

Sprinkler Positioning in accordance with Section 8.2 is not required.

Statement of Problem and Substantiation for Public Input

The standard does not currently address protection of "Tiny Homes".  Two sprinklers max should be sufficient to 
provide protection.

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 17:19:58 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-14-NFPA 13D-2019

Statement: The standard does not currently address protection of "Tiny Homes". Due to the number of
obstructions within a small compartment, the number of sprinklers that would normally be installed
using traditional guidelines might be excessive.

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

39 of 55 10/23/2019, 10:14 AM



Public Input No. 33-NFPA 13D-2019 [ New Section after 10.1.1 ]

TITLE OF NEW CONTENT

Sprinklers Installed Outside the Dwelling. The system shall provide at least the flow required to produce a
minimum discharge density of 0.05 gpm/ft2

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

A.X In some instances authorities having jurisdiction may add sprinkler protection requirements to areas not
normally required by this standard.  This action might be a consesion to a builder or a means of dealing with
occupancies that may be too close to a property line. In such circumstances, residential or quick-response
sprinklers with a two-sprinkler design with the same piping used in the rest of the dwelling can be used. It is
recognized that residential sprinklers have not been tested specifically for fires in areas outside the dwelling,
but field experience has shown that the sprinklers help to alert occupants to the fact that there is a fire, to
reduce the possibility of flashover, and to improve the chances for occupants to escape. Field experience
has shown that they will activate, sound an alarm, and provide water distribution that will assist in controlling
a fire.

Statement of Problem and Substantiation for Public Input

Clarity is required when adding sprinkler protection outside the dwelling unit.

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 16:13:34 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: NFPA 13D does not require sprinklers outside the dwelling unit. Everything within the building
envelop is within the dwelling unit, as applied by NFPA 13D, such as the basement, garages,
balconies, etc.
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Public Input No. 21-NFPA 13D-2019 [ Section No. 12.3.6.1 ]

12.3.6.1*

In a detached dwelling or a manufactured home the sprinkler system shall be permitted to be put in an
inactive state for any of the following reasons:

(1) After a manufactured home has been installed and tested in the factory and is being prepared for
shipment

(2) When a manufactured home is being stored for future occupancy

(3) When the detached dwelling is unoccupied during renovation work, with notification and approval of
the AHJ

(4) When the detached dwelling is unoccupied for an extended period of time, with notification and
approval of the AHJ

Statement of Problem and Substantiation for Public Input

Most model codes do not provide regulatory authority for a fire official in non-exigent circumstances for existing 
one-and-two family.  Including a provision to get AHJ approval to shut the system off to vacate the home 
seasonally, or if they are doing an extended kitchen remodel (that may not require permits) is burdensome, and 
might be counterproductive to sprinkler advocacy efforts.  Sprinkler opponents have long said that sprinklers in 
seasonal homes are vulnerable to freezing etc, so this new section is a great leap forward in addressing that 
concern, so lets not add requirements to impose a duty on an AHJ that they may not have the authority to enforce.  
This new section already requires the owner to place the system back in service prior to occupancy.

Submitter Information Verification

Submitter Full Name: Chase Browning

Organization: Chase A. Browning Consulting

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 13:52:17 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-15-NFPA 13D-2019

Statement: Most model codes do not provide regulatory authority for a fire official in non-exigent circumstances
for existing one-and-two family. Including a provision to get AHJ approval to shut the system off to
vacate the home seasonally, or if they are doing an extended kitchen remodel (that may not require
permits) is burdensome, and might be counterproductive to sprinkler advocacy efforts. Sprinkler
opponents have long said that sprinklers in seasonal homes are vulnerable to freezing etc, so this
new section is a great leap forward in addressing that concern, so lets not add requirements to
impose a duty on an AHJ that they may not have the authority to enforce. This new section already
requires the owner to place the system back in service prior to occupancy.
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Public Input No. 16-NFPA 13D-2019 [ Section No. A.1.1 ]
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A.1.1
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NFPA 13D is appropriate for protection against fire hazards only in one- and two-family dwellings and
manufactured homes. Residential portions of any other type of building occupancy, or occupancy within
mixed occupancies should be protected with residential sprinklers in accordance with NFPA 13 or in
accordance with NFPA 13R. Other Non-residential portions of such buildings should be protected in
accordance with NFPA 13 or NFPA 13R as appropriate for areas outside the dwelling unit.

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 similar to that shown in Figure A.1.1(a), Figure A.1.1(b), and Figure 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 (4.2 m) wide mobile home in Charlotte, North Carolina.

Sprinkler systems designed and installed according to this standard are expected to prevent flashover
within the compartment of origin where sprinklers are installed in the compartment. A sprinkler system
designed and installed according to this standard cannot, however, be expected to completely control a fire

involving fuel loads that are significantly higher than average for dwelling units [10 lb/ft2 (49 kg/m2)] and
where the interior finish exhibits either a high flame spread index (greater than 200, corresponding to a
Class C) when tested in accordance with ASTM E84, Standard Test Method for Surface Burning
Characteristics of Building Materials, or ANSI/UL 723, Standard for Test for Surface Burning Characteristics
of Building Materials, or a high heat release (such as a heat release rate exceeding 800 kW) when tested in
accordance with NFPA 286.

(For protection of multifamily dwellings, see NFPA 13 or NFPA 13R.)

Figure A.1.1(a) Bedroom.

Figure A.1.1(b) Manufactured Home Bedroom.

Figure A.1.1(c) Living Room.
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Statement of Problem and Substantiation for Public Input

Some model codes permit NFPA 13D to be used beyond its scope and intent of single-family dwellings. It is 
common to see NFPA 13D used in care facilities, residential board and care and other residential occupancies. 
NFPA 13D wasn't intended for mixed used occupancies, nor does it have guidance for non-residential uses in 
these scenarios. The changes in the annex provide some clear direction that point to NFPA 13R or NFPA 13 to 
protect non-residential areas of a mixed use building (separated or non-separated).

Submitter Information Verification

Submitter Full Name: Chase Browning

Organization: Chase A. Browning Consulting

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jun 06 15:13:25 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-16-NFPA 13D-2019

Statement: Some model codes permit NFPA 13D to be used beyond its scope and intent of single-family
dwellings. It is common to see NFPA 13D used in care facilities, residential board and care and other
residential occupancies. NFPA 13D wasn't intended for mixed used occupancies, nor does it have
guidance for non-residential uses in these scenarios. The changes in the annex provide some clear
direction that point to NFPA 13R or NFPA 13 to protect non-residential areas of a mixed use building
(separated or non-separated).
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Public Input No. 6-NFPA 13D-2019 [ Section No. A.7.6 ]

A.7.6

The waterflow detection device and the audible alarm device do not have to be listed. The local waterflow
alarm is intended to be a single alarm audible from the outside of the building. It audible or audible/visual
in all habitable areas. It can be mounted on the outside of exterior of the home or within the building close
to the outside exterior . This should not limit its use to prevent interior or remote notification. 
Interconnection with a smoke alarm or remote monitoring might improve notification, but is considered too
costly to mandate for every system installed in accordance with this standard.  It is not the intent of this
standard to require central station monitoring or a fire alarm system.

An exterior alarm can be of benefit in areas where a neighbor could alert the fire department or to enhance
the ability for an assisted rescue by a passerby audible or audible/visual alarm device will expedite the fire
department response, especially in congested locations, but is not required .

A waterflow test is normally conducted using the system drain. Figure A.6.2(a), Figure A.6.2(b), and Figure
A.6.2(c) show examples of this arrangement.

Statement of Problem and Substantiation for Public Input

All occupants need to be notified in the event of a fire or any other reason for a water flow.

Annex A Explanatory Material A.7.6 contained the statement: "The waterflow detection device and the audible 
alarm device do not have to be listed".  This statement has been deleted from A.7.6.  PI No.9-NFPA 13D-2019 will 
reposition this statement to the list of not required to be listed devices NFPA 13D Section No. 5.1.2.1 as the new 
(10).

Submitter Information Verification

Submitter Full Name: BARNEY MULLIGAN

Organization: CITY OF DENVER Fire Department

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 17 14:39:16 EST 2019

Committee:

Committee Statement

Resolution: The body of the standard was updated clarifying that notification devises are not required to be listed
therefore it is still appropriate to maintain it in the annex A.7.6. The proposed statement regarding fire
department response is overly broad and not necessarily correct in all cases.
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Public Input No. 22-NFPA 13D-2019 [ Section No. A.8.2.6 ]
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A.8.2.6
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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 8.2.6.1(a) and Table 8.2.6.1(b) have been
developed using an assumption 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 8.2.6.1(a) and Table 8.2.6.1(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.8.2.6(a) for and Figure A.8.2.6(a) for an example of where to measure
the exposed barrel length for a sidewall sprinkler penetrating an exterior wall and Figure A.8.2.6(b c ) for an
example of where to measure the exposed barrel length for a pendent sprinkler penetrating a ceiling or top
of a freezer. [See Figure A.8.2.6(c d ).]

Figure A.8.2.6(a) Dry Sidewall Sprinkler Through Wall.

Figure A.8.2.6(b) Dry Pendent Sprinkler Through Ceiling or Top of Freezer.

Figure A.8.2.6(c) Isothermal Lines — Lowest One-Day Mean Temperature (°F). [24:Figure
A.10.4.2(b)]
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Additional Proposed Changes

File Name Description Approved

8.2.6.pdf

Statement of Problem and Substantiation for Public Input

This PI provides another example of a typical dry sidewall installation where piping is dropped down in a wall to 
provide exterior protection.

Submitter Information Verification

Submitter Full Name: Peter Schwab

Organization: Wayne Automatic Fire Sprinkler

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 16:08:29 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-17-NFPA 13D-2019

Statement: Another example of a typical dry sidewall installation is provided. Figure A.8.2.6(c) is outdated and
focused on the United States. Current one day mean temperatures should be researched from
approved sources. The National Oceanic and Atmospheric Administration is one place where this
information could be found.

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

50 of 55 10/23/2019, 10:14 AM



Public Input No. 40-NFPA 13D-2019 [ Section No. A.8.2.6 ]
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A.8.2.6

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

52 of 55 10/23/2019, 10:14 AM



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 8.2.6.1(a) and Table 8.2.6.1(b) have been
developed using an assumption 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 8.2.6.1(a) and Table 8.2.6.1(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.8.2.6(a) for an example of where to measure the exposed barrel length
for a sidewall sprinkler penetrating an exterior wall and Figure A.8.2.6(b) for an example of where to
measure the exposed barrel length for a pendent sprinkler penetrating a ceiling or top of a freezer. [See
Figure A.8.2.6(c) .]  

Figure A.8.2.6(a) Dry Sidewall Sprinkler Through Wall.

Figure A.8.2.6(b) Dry Pendent Sprinkler Through Ceiling or Top of Freezer.

Figure A.8.2.6(c) Isothermal Lines — Lowest One-Day Mean Temperature (°F). [ 24: Figure
A.10.4.2(b)]
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Statement of Problem and Substantiation for Public Input

Figure A.8.2.6(c) is compiled from many different sources and is rarely updated. It should be removed from the 
standard.  More accurate information can be obtained directly from https://www.noaa.gov/

Submitter Information Verification

Submitter Full Name: Mark Fessenden

Organization: Johnson Controls

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 10 19:04:52 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-17-NFPA 13D-2019

Statement: Another example of a typical dry sidewall installation is provided. Figure A.8.2.6(c) is outdated and
focused on the United States. Current one day mean temperatures should be researched from
approved sources. The National Oceanic and Atmospheric Administration is one place where this
information could be found.
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Public Input No. 20-NFPA 13D-2019 [ Section No. B.1.2.6 ]

B.1.2.6 UL Publications.

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

ANSI/UL 723, Standard for Test for Surface Burning Characteristics of Building Materials, 2008, Revised
2010 2018 .

ANSI/UL 1626, Residential Sprinklers for Fire-Protection Service, 2008, revised 2018 .

Statement of Problem and Substantiation for Public Input

Update the publishing dates for each of the UL standards listed to reflect the most up to date edition.

Submitter Information Verification

Submitter Full Name: Kelly Nicolello

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 07 13:03:41 EDT 2019

Committee: AUT-RSS

Committee Statement

Resolution: FR-25-NFPA 13D-2019

Statement: Updated references per manual of style.
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Committee Input No. 28-NFPA 13D-2019 [ Section No. A.1.2 ]
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[Tables will be updated to current statistics for the public comment stage]

A.1.2
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While the purpose of this standard is to provide improved protection against injury and loss of life, the use
of these systems has demonstrated an ability to provide improved protection against property damage.
Various levels of fire safety are available to dwelling occupants to provide life safety and property
protection.

This standard recommends, but does not require, sprinklering of all areas in a dwelling; it permits sprinklers
to be omitted in certain areas. These areas have been proved by NFPA statistics [see Table A.1.2(a), Table
A.1.2(b), and Table A.1.2(c)] to be those where the incidence of life loss from fires in dwellings is low. Such
an approach provides a reasonable degree of fire safety. Greater protection to both life and property is
achieved by sprinklering all areas.

Guidance for the installation of smoke detectors and fire detection systems is found in NFPA 72.

Table A.1.2(a) Fires and Associated Deaths and Injuries in Dwellings, Duplexes, and Manufactured Homes
by Area of Origin: Annual Average of 2005–2009 Structure Fires Reported to U.S. Fire Departments

Area of Origin
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Living room, family room, or den 540 24 11,300 4 990 11

Bedroom 540 24 22,300 8 1,810 20

Kitchen 310 14 85,600 32 2,870 32

Unclassified function area 240 11 7,900 3 480 5

Unclassified structural area 80 4 5,200 2 150 2

Crawl space or substructure space 50 2 5,000 2 190 2

Unclassified area of origin 40 2 6,500 2 70 1

Laundry room or area 40 2 8,900 3 280 3

Garage or vehicle storage area* 30 1 8,600 3 420 5

Bathroom 30 1 5,500 2 200 2

Exterior balcony or unenclosed porch 30 1 4,600 2 140 2

Wall assembly or concealed space 30 1 6,400 2 110 1

Attic or ceiling/roof assembly or
concealed space 30 1 9,000 3 90 1

Heating equipment room 20 1 6,000 2 140 2

Unclassified outside area 10 0 6,600 2 50 1

Exterior wall surface 10 0 8,500 3 90 1

Confined chimney or flue fire† 0 0 22,500 8 30 0

       

Other known area of origin 200 9 34,100 13 740 8

       

Total 2,210 100 264,500 100 8,860 100

Source: NFIRS 5.0 and NFPA survey.

Note: Sums may not equal totals due to rounding errors.

*Does not include fires with property use coded as residential garage.

†NFIRS 5.0 does not have a separate area of origin code for fires starting in chimneys. Any home fire with
NFIRS incident type 114 (Chimney of fire originating in and confined to a chimney or flue) is captured here.

Table A.1.2(b) Fires and Associated Deaths and Injuries in Dwellings, Duplexes, and Manufactured Homes
by Heat Source: Annual Average of 2005–2009 Structure Fires Reported to U.S. Fire Departments

Heat Source
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Smoking materials 510 23 11,600 4 760 9

Radiated or conducted heat from
operating equipment 290 13 46,000 17 1,920 22

Arcing 290 13 29,900 11 850 10

Unclassified heat source 160 7 22,900 9 500 6
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Heat Source
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Unclassified heat from powered
equipment 160 7 39,900 15 1,290 15

Spark, ember, or flame from operating
equipment 140 6 16,900 6 620 7

Lighter 130 6 7,300 3 590 7

Candle 110 5 10,000 4 740 8

Unclassified hot or smoldering object 100 4 18,600 7 450 5

Hot ember or ash 100 4 21,200 8 340 4

Match 80 4 9,000 3 240 3

Heat from direct flame or convection
current 10 1 5,900 2 90 1

Lightning 10 0 4,100 2 30 0

       

Other known heat source 130 6 21,200 8 440 5

       

Total fires 2,210 100 264,500 100 8,860 100

Source: NFIRS 5.0 and NFPA survey.

Note: Sums may not equal totals due to rounding errors.

Table A.1.2(c) Fires and Associated Deaths and Injuries in Dwellings, Duplexes, and Manufactured Homes
by Item First Ignited: Annual Average of 2005–2009 Structure Fires Reported to U.S. Fire Departments

Item First Ignited
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Upholstered furniture 420 19 5,400 2 560 6

Mattress or bedding 280 13 8,000 3 910 10

Flammable or combustible liquid or gas
or associated part 200 9 13,200 5 880 10

Structural member or framing 120 6 18,500 7 330 4

Floor covering rug, carpet, or mat 110 5 4,500 2 200 2

Unclassified furniture or utensil 110 5 5,000 2 300 3

Clothing 110 5 6,200 2 390 4

Electrical wire or cable insulation 90 4 15,200 6 360 4

Cooking materials, including food 90 4 53,300 20 2,000 23

Multiple items first ignited 80 4 4,900 2 210 2

Unclassified item first ignited 80 4 23,600 9 340 4

Interior wall covering 70 3 7,100 3 220 3

Unclassified structural component or
finish 60 3 6,600 2 140 2

Magazine, newspaper, or writing paper 50 2 4,100 2 140 2

Rubbish, trash, or waste 40 2 9,100 3 180 2

Cabinetry 40 2 4,600 2 210 2

Appliance housing or casing 30 2 8,700 3 200 2

Exterior wall covering or finish 30 1 12,000 5 140 2

Household utensil 10 1 5,700 2 130 1

Insulation within structural area 10 0 5,500 2 80 1

Unclassified organic material 0 0 6,300 2 40 0

Film or residue, including paint, resin,
and creosote 0 0 4,400 2 10 0
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Item First Ignited
Civilian
Deaths

Civilian
Percent Fires Percent Injuries Percent

Other known item first ignited 160 7 32,500 12 890 10

       

Total 2,210 100 264,500 100 8,860 100

Source: NFIRS 5.0 and NFPA survey.

Note: Sums may not equal totals due to rounding errors.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Tue Aug 13 17:11:37 EDT 2019

Committee Statement

Committee
Statement:

 Current tables will more than 14 years old by the time the standard is published. More current data
would be helpful in explaining why sprinklers are permitted to be omitted from certain areas.
Statistical data appears to be available up through 2016 and will hopefully be incorporated into the
standard.

Response
Message:

CI-28-NFPA 13D-2019
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Committee Input No. 29-NFPA 13D-2019 [ New Section after A.12.3.6.2.1 ]

Create a new Annex B explaining the safety features, building enhancements, building code incentives,
and other factors traditionally described in building codes, fire codes, and site development and zoning.

For example:

Building seperations

Reduction in the fire resistive rating between units

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Tue Aug 13 17:33:10 EDT 2019

Committee Statement

Committee
Statement:

 Underlying assumptions exist regarding the use of NFPA 13D along with the International family
of codes. Users of NFPA 13D from outside the United States would benefit from a discussion of
these assumptions.

Response
Message:

CI-29-NFPA 13D-2019
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M E M O R A N D U M  

 
 

 TO:  Technical Committee on Residential Sprinkler Systems 
 

FROM: Elena Carroll, Sr.Technical Committee Administrator 
 
DATE: November 25, 2019    
 
SUBJECT: NFPA 13D First Draft Technical Committee FINAL Ballot Results 

(A2021) 
    
 
According to the final ballot results, all ballot items received the necessary affirmative 
votes to pass ballot. 

     
29 Members Eligible to Vote  
3 Members Not Returned (Benn, Buuck, Paez)   
 
The attached report shows the number of affirmative, negative, and abstaining votes 
as well as the explanation of the vote for each revision.   
 
To pass ballot, each revision requires: (1) a simple majority of those eligible to vote and 
(2) an affirmative vote of 2/3 of ballots returned.  See Sections 3.3.4.3.(c) and  4.3.10.1 of 
the Regulations Governing the Development of NFPA Standards. 
 

 



First Revision No. 1-NFPA 13D-2019 [ Global Input ]

Remove the terms “Standard for” or “Subject” from in front of all UL standards referenced in NFPA
13D.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 08:28:21 EDT 2019

Committee Statement

Committee
Statement:

 The terms are redundant and unnecessary. All references to UL are standards. This issue is
found in Annex B of this standard.

Response
Message:

FR-1-NFPA 13D-2019

Public Input No. 18-NFPA 13D-2019 [Global Input]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William
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O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 2-NFPA 13D-2019 [ Global Input ]

Remove ANSI from in front of all UL standards referenced in NFPA 13 D.

 

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 08:29:36 EDT 2019

Committee Statement

Committee
Statement:

 Many years ago, UL preferred the ANSI/UL reference because there was a transition of traditional
UL standards towards an ANSI standards development process.

Now, years later, a large majority of UL Standards are ANSI approved and follow the ANSI
development and maintenance process. However, sometimes readers are confused because they
don’t understand the standards are actually UL standards, not developed by ANSI. There are many
other references to standards promulgated by other standards development organizations where
they are considered ANSI approved but do not include ANSI in the reference.

Response
Message:

FR-2-NFPA 13D-2019

Public Input No. 19-NFPA 13D-2019 [Global Input]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.
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Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 24-NFPA 13D-2019 [ Chapter 2 ]

Chapter 2 Referenced Publications

2.1 General.

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

2.2 NFPA Publications.

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

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019 2022  edition.

NFPA 70®, National Electrical Code®, 2017 2020  edition.

NFPA 72®, National Fire Alarm and Signaling Code®, 2019 2022  edition.

NFPA 220, Standard on Types of Building Construction, 2018 2021  edition.

NFPA 750, Standard on Water Mist Fire Protection Systems, 2019 edition.

2.3 Other Publications.

2.3.1 ASME Publications.

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

ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings, :  Classes 25, 125, and 250, 2015.

ASME B16.3, Malleable Iron Threaded Fittings, :  Classes 150 and 300, 2016.

ASME B16.4, Gray Iron Threaded Fittings, :  Classes 125 and 250, 2016.

ASME B16.5, Pipe Flanges and Flanged Fittings, :  NPS 1/2 through NPS 24 Metric/Inch Standard,
2013 2017 .

ASME B16.9, Factory-Made Wrought Buttwelding Fittings, 2012 2018 .

ASME B16.11, Forged Fittings, Socket-Welding and Threaded, 2016.

ANSI/ ASME B16.15, Cast Copper Alloy Threaded Fittings: Classes 125 and 250, 2013 2018 .

ASME B16.18, Cast Copper Alloy Solder-Joint Pressure Fittings, 2012 2018 .

ASME B16.22, Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings, 2013 2018 .

ASME B16.25, Buttwelding Ends, 2012 2017 .

ASME B36.10M, Welded and Seamless Wrought Steel Pipe, 2015 2018 .
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2.3.2 ASTM Publications.

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

ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless, 2012 2018 .

ASTM A135/A135M, Standard Specification for Electric-Resistance-Welded Steel Pipe, 2009
(2014) 2019 .

ASTM A234/A234M, Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel
for Moderate and High Temperature Service, 2016 2018a .

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

ASTM B32, Standard Specification for Solder Metal, 2008, reapproved ( 2014) .

ASTM B43, Standard Specification for Seamless Red Brass Pipe, Standard Sizes, 2015.

ASTM B75/B75M, Standard Specification for Seamless Copper Tube, 2011 2019 .

ASTM B88, Standard Specification for Seamless Copper Water Tube, 2016.

ASTM B251/B251M , Standard Specification for General Requirements for Wrought Seamless Copper
and Copper-Alloy Tube, 2010 2017 .

ASTM B813, Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and
Copper-Alloy Tube, 2016.

ASTM B828, Standard Practice for Making Capillary Joints by Soldering of Copper and Copper Alloy Tube
and Fittings, 2016.

ASTM F437, Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80, 2015.

ASTM F438, Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 40, 2015 2017 .

ASTM F439, Standard Specification for Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 80, 2013.

ASTM F442/F442M, Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
(SDR–PR), 2013 e1.

ASTM F876, Standard Specification for Crosslinked Polyethylene (PEX) Tubing, 2015a 2019a .

2.3.3 AWS Publications.

American Welding Society, 8669 NW 36 Street, #130, Miami, FL 33166-6672.

AWS A5.8M/A5.8, Specification for Filler Metals for Brazing and Braze Welding, 2011, Amendment 1,
2012 .

2.3.4 Other Publications.

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

2.4 References for Extracts in Mandatory Sections.

NFPA 13R, Standard for the Installation of Sprinkler Systems in Low-Rise Residential Occupancies,
2019 2022  edition.

NFPA 5000®, Building Construction and Safety Code®, 2018 2021  edition.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 21:23:55 EDT 2019

Committee Statement

Committee Statement:  Updated references per manual of style.

Response Message: FR-24-NFPA 13D-2019
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Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 22-NFPA 13D-2019 [ New Section after 3.3.1 ]

3.3.1 Back-to-Back Townhouse.

See 3.3.16.1 .

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 18:22:45 EDT 2019

Committee Statement

Committee
Statement:

 New townhouse building configurations are becoming more prevalent. NFPA 13D would be
applicable whether the townhouses are side-by-side or stacked. Construction of the townhouses
would be predicated on the adopted building codes.

Response
Message:

FR-22-NFPA 13D-2019

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade
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Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 21-NFPA 13D-2019 [ Section No. 3.3.4 ]

3.3.5 Dwelling.

Any detached building, or any part of a townhouse, back-to-back townhouse, or stacked townhouse
structure that is separated from the remainder of the townhouse structure with fire resistance rated
assemblies in accordance with local building code, that contains no more than two dwelling units intended
to be used, rented, leased, let, or hired out to be occupied or that are occupied for habitation purposes.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 18:20:46 EDT 2019

Committee Statement

Committee
Statement:

 New townhouse building configurations are becoming more prevalent. NFPA 13D would be
applicable whether the townhouses are side-by-side or stacked. Construction of the townhouses
would be predicated on the adopted building codes.

Response
Message:

FR-21-NFPA 13D-2019

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William
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O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 23-NFPA 13D-2019 [ New Section after 3.3.12.10 ]

3.3.14 Stacked Townhouse.

See 3.3.16.2 .

3.3.15 Townhouse.

See 3.3.16.3 .

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 18:27:14 EDT 2019

Committee Statement

Committee
Statement:

 New townhouse building configurations are becoming more prevalent. NFPA 13D would be
applicable whether the townhouses are side-by-side or stacked. Construction of the townhouses
would be predicated on the adopted building codes.

Response
Message:

FR-23-NFPA 13D-2019

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William
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O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 20-NFPA 13D-2019 [ Section No. 3.3.13 ]

3.3.16 Townhouses .

3.3.16.1 Back-to-Back Townhouse.

A one-family dwelling constructed in attached groups of three or more units where units share a
common back wall and at least one side.

3.3.16.2 Stacked Townhouse.

A one-family dwelling constructed in attached groups of three or more units where two units are stacked
on top of each other and have open space on at least two sides.

3.3.16.3 Townhouse.

A one-family dwelling constructed in attached groups of three or more units in which each unit extends
from the foundation to the roof and has open space on at least two sides. [5000,2018 2021 ]

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 18:17:53 EDT 2019

Committee Statement

Committee
Statement:

 New townhouse building configurations are becoming more prevalent. NFPA 13D would be
applicable whether the townhouses are side-by-side or stacked. Construction of the townhouses
would be predicated on the adopted building codes.

Response
Message:

FR-20-NFPA 13D-2019

Public Input No. 15-NFPA 13D-2019 [Section No. 3.3.13]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

25  Affirmative All

0  Affirmative with Comments

1  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.
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Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng

Negative with Comment

Palazini, Wade

 I am voting in the negative on this first revision because I feel the concept of a stacked townhouse becomes
outside of the scope of this standard when it reaches a certain height. The only limit on the height is based on two
townhouses stacked, but the number of stories each townhouse is not regulated. The scope of NFPA 13R is
limited to four stories. I can see this provision being exploited resulting in stacked townhouses sprinklered in
accordance with this standard and exceeding four stories in height.
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First Revision No. 4-NFPA 13D-2019 [ Section No. 5.1.2.1 ]

5.1.2.1

The following devices and components shall not be required to be listed:

(1) Water supply pipe and fittings

(2) Tanks

(3) Expansion tanks

(4) Connections up to 5 ft (1.5 m) long between a tank and a pump

(5) Pumps

(6) Valves

(7) Gauges

(8) Waterflow detection and notification  devices

(9) Hangers

(10) Backflow prevention devices approved by the water authority

(11) Water meters

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 09:27:03 EDT 2019

Committee Statement

Committee
Statement:

 Water meters and backflow devices have traditionally been considered part of the water supply
and within the jurisdiction of the water utility and does not need to be listed for fire protection
services. NFPA 13D does not require an alarm, but if one is optionally provided there is no intent to
provide a listing as discussed in previous annex A.7.6.
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First Revision No. 31-NFPA 13D-2019 [ Section No. 5.2.2 [Excluding any Sub-Sections] ]

Pipe or tube used in sprinkler systems shall be of the materials specified in Table 5.2.2 or shall be in
accordance with 5.2.3.

Table 5.2.2 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 Black and hot-dipped zinc-coated
(galvanized) welded and seamless steel pipe for fire protection use

ASTM
A795/A795M

Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless Pipe, steel, black and hot-dipped, zinc-coated, welded and seamless

ASTM
A53/A53M

Welded and Seamless Wrought Steel Pipe  and seamless wrought steel pipe
ANSI ASME
B36.10M

Standard Specification for Electric-Resistance-Welded Steel Pipe Electric-resistance-
welded steel pipe

ASTM
A135/A135M

Standard Specification for Seamless Copper Tube [Copper Tube (Drawn,
Seamless)] Seamless copper tube [copper tube (drawn, seamless)]

ASTM
B75/B75M

Standard Specification for Seamless Copper Water Tube Seamless copper water tube ASTM B88

Standard Specification for General Requirements for Wrought Seamless Copper and
Copper-Alloy Tube Wrought seamless copper and copper-alloy tube

ASTM
B251/B251M

Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper
and Copper-Alloy Tube Liquid and paste fluxes for soldering applications of copper and
copper-alloy tube

ASTM B813

Specification for Filler Metals for Brazing and Braze Welding (BCuP, copper-phosphorus,
or copper-phosphorus-silver brazing filler metal) Filler metals for brazing and braze
welding (BCuP, copper-phosphorus, or copper-phosphorus-silver brazing filler metal)

AWS
A5.8M/A5.8

Standard Specification for Solder Metal [alloy grades containing less than 0.2 percent
lead as identified in ASTM B32, Table 5, Section 1, and having a solidus temperature that
exceeds 400°F (204°C)] Solder metal [alloy grades containing less than 0.2 percent lead
as identified in Section 1 of Table 5 of ASTM B32 and having a solidus temperature that
exceeds 400°F (204°C)]

ASTM B32

Standard Specification for Seamless Red Brass Pipe Seamless red brass pipe ASTM B43
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First Revision No. 19-NFPA 13D-2019 [ New Section after 5.2.3.2 ]

5.2.3.3*

Pipe or tube through holes or notches in wood and metal stud walls within 1 1 ⁄4  in. (32 mm) from the
inside face of the stud shall be protected from mechanical damage.

A.5.2.3.3

An example of mechanical protection might consist of nail plates.
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First Revision No. 32-NFPA 13D-2019 [ Section No. 5.2.3.2 ]

5.2.3.2*

Chlorinated polyvinyl chloride (CPVC) pipe and crosslinked polyethylene (PEX) pipe shall comply with the
portions of the American Society for Testing and Materials (ASTM) standards specified in Table 5.2.3.2
that apply to fire protection service.

Table 5.2.3.2 Specifically Listed Pipe or Tube Materials and Dimensions

Materials and Dimensions Standard

Nonmetallic Piping:

Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe (SDR-
PR) Chlorinated poly(vinyl chloride) (CPVC) plastic pipe (SDR–PR)

ASTM
F442/F442M

Standard Specification for Crosslinked Polyethylene (PEX) Tubing Crosslinked
polyethylene (PEX) tubing

ASTM F876
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First Revision No. 33-NFPA 13D-2019 [ Section No. 5.2.5 [Excluding any Sub-Sections] ]

Fittings used in sprinkler systems shall be of the materials listed in Table 5.2.5 or shall be in accordance
with 5.2.9.

Table 5.2.5 Fitting Materials and Dimensions

Materials and Dimensions Standard

Cast Iron:

Gray Iron Threaded Fittings, Classes 125 and 250 Gray iron threaded fittings, Classes
125 and 250

ASME B16.4

Gray Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, and 250 Gray iron pipe
flanges and flanged fittings, Classes 25, 125, and 250

ASME B16.1

Malleable Iron:

Malleable Iron Threaded Fittings, Classes 150 and 300 Malleable iron threaded fittings,
Classes 150 and 300

ASME B16.3

Steel:

Factory-Made Wrought Buttwelding Fittings Factory-made wrought buttwelding fittings ASME B16.9

Buttwelding Ends  ends ASME B16.25

Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for
Moderate and High Temperature Service Piping fittings of wrought carbon steel and alloy
steel for moderate and high temperature service

ASTM
A234/A234M

Pipe Flanges and Flanged Fittings, NPS 1/2 through NPS 24 Metric/Inch Standard Pipe
flanges and flanged fittings, NPS 1/2 through NPS 24 metric/inch standard

ASME B16.5

Forged Fittings, Socket-Welding and Threaded Forged fittings, socket-welding and
threaded

ASME B16.11

Copper:

Wrought Copper and Copper Alloy Solder Joint Pressure Fittings Wrought copper and
copper alloy solder joint pressure fittings

ASME B16.22

Cast Copper Alloy Solder Joint Pressure Fittings Cast copper alloy solder joint pressure
fittings

ASME B16.18

Cast Copper Alloy Threaded Fittings: Classes 125 and 250 Cast copper alloy threaded
fittings: Classes 125 and 250

ANSI/ ASME
B16.15
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First Revision No. 34-NFPA 13D-2019 [ Section No. 5.2.9.2 ]

5.2.9.2*

CPVC fittings shall comply with the portions of the ASTM standards specified in Table 5.2.9.2 that apply to
fire protection service.

Table 5.2.9.2 Specifically Listed Fittings Materials and Dimensions

Materials and Dimensions Standard

Standard Specification for Threaded Chlorinated Poly (Vinyl Chloride) (CVPC) Plastic Pipe
Fittings, Schedule 80 Threaded chlorinated poly(vinyl chloride) (CVPC) plastic pipe fittings,
Schedule 80

ASTM
F437

Standard Specification for Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 40 Socket-type chlorinated poly(vinyl chloride) (CPVC) plastic pipe fittings,
Schedule 40

ASTM
F438

Standard Specification for Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80 Socket-type chlorinated poly(vinyl chloride) (CPVC) plastic pipe fittings,
Schedule 80

ASTM
F439
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First Revision No. 5-NFPA 13D-2019 [ New Section after 6.1.5 ]

6.1.6

The automatic means requirement of 6.1.5  shall be permitted to be a float valve or similar device.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 10:00:22 EDT 2019

Committee Statement

Committee
Statement:

 A float valve is an acceptable way to initiate the refill of a tank when utilized to meet the
water duration requirement.

Response
Message:

FR-5-NFPA 13D-2019

Public Input No. 30-NFPA 13D-2019 [New Section after 6.1.5]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

28 of 80 11/25/2019, 9:44 AM



Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

29 of 80 11/25/2019, 9:44 AM



First Revision No. 6-NFPA 13D-2019 [ New Section after 7.7 ]

7.8 Multipurpose and Passive Purge Systems.

7.8.1

Where common supply pipes serve both fire sprinkler and domestic uses, a point of connection shall be
provided for the domestic connection.

7.8.2

Where the fire sprinkler system and the domestic system are separate, the point of connection shall be
permitted to be at any location complying with Sections 6.2 , 6.3 , or 6.5 .

7.8.3

For passive purge systems, the fire sprinkler system installer shall provide a minimum 1 ⁄2  in. (13 mm)
NPT capped or plugged connection at the compartment where the passive purge fixture will be installed.

7.8.4

Other means and locations of connections shall be permitted when coordinated with the domestic
installer and approved by the authority having jurisdiction.
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First Revision No. 7-NFPA 13D-2019 [ Section No. 8.2.1.2 ]
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8.2.1.2*

Pendent-type residential sprinklers located under or adjacent to beams in accordance with 10.2.1 shall be
installed in accordance with one of the following:

(1) Pendent, recessed pendent, concealed,  and flush-type pendent sprinklers shall be permitted to be
installed directly under a beam having a maximum depth of 14 in. (350 mm) with the sprinkler
deflector 1 in. to 2 in. (25 mm to 50 mm) below the beam, or in accordance with the manufacturer’s
instructions for recessed or flush sprinklers if the deflector is less than 1 in. (25 mm) below the beam,
as shown in Figure 8.2.1.2(a).

(2) Pendent sprinklers shall be permitted to be installed adjacent to beams where the vertical centerline
of the sprinkler is no greater than 2 in. (50 mm) from the edge of the beam and with the sprinkler
deflector 1 in. to 2 in. (25 mm to 50 mm) below the beam, or in accordance with the manufacturer’s
instructions for flush sprinklers if the deflector is less than 1 in. (25 mm) below the beam, as shown in
Figure 8.2.1.2(b).

Figure 8.2.1.2(a) Position of Sprinkler Under a Beam.

Figure 8.2.1.2(b) Position of Sprinkler Adjacent to a Beam.
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Submittal Date: Mon Aug 12 10:48:54 EDT 2019
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installation of the same sprinkler in a bay.
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Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Yu, Hong-Zeng

Negative with Comment

Bell, Kerry M.

 While there may be merit in moving forward with this revision based upon the limitations included within this
section of the standard and the concerns associated with installing concealed sprinklers between beams, I would
like to see additional data generated using test protocols similar to those utilized as a part of the FPRF research
that supported this installation and system design criteria. As a matter of clarification, I want to point out that the
test data referenced in the substantiation for the Public Input and Committee Statement was associated with
research conducted by Tyco that utilized UL's staff and facilities to generate the data.

Van Walraven, Ed

 I am voting in opposition to this proposal (FR-7, 8.2.1.1, input #37). There is a study that addresses concealed
sprinklers in the bottom of beam greater that 4” in depth. Please note last sentence under Beamed Ceilings. A
Technical Analysis: Listings and Applications of Residential Sprinklers James Golinveaux, Sr. Vice President,
Research & Development Tyco Fire & Building Products Concealed Pendent - A pendent sprinkler that is covered
from view with a plate or cup. Earlier versions of concealed pendent sprinklers had flat, circular plates that
covered the holes in the ceiling. These were required as the sprinklers were located almost entirely above the
ceiling line. Some currently Listed concealed designs (domed) employ cover plates that protrude from the ceiling
and cover a recessed sprinkler from view. Beamed Ceilings - A new application for residential sprinklers in which
the sprinklers are located at the bottom of the beam. Traditionally, if the sprinkler could not be located below the
beam due to the maximum deflector distance limitations below the ceiling, residential sprinklers were located in
each pocket formed by beams. This could require as many as 10 to 12 sprinklers in one room, creating its own set
of problems such as operating additional sprinklers that tax the water supply. To obtain a specific Listing for
beamed type ceilings, testing must be performed with beams and the listing is specific to the application. Tyco Fire
Products has recently tested to expand Listings of three of our residential sprinklers that allow them to be located
on the bottom of ceiling beams up to 14 inches deep (see details below). Without this application listing, an AHJ
would again be responsible for determining the minimum number of operating sprinklers, as well as their required
design flow rates. It should be noted that the concealed pendent sprinkler failed to pass the test program for the
beam ceiling application; therefore, it may not be assumed that all residential sprinklers will perform under beams.
This test though designed to address all listings and applications of residential sprinklers it included concealed
sprinklers in beamed configurations. To this date I know of no other testing done to specifically dispute these
findings. Complete report can be accessed at: https://tyco-fire.com/e-catalog/ResWhitePaper.pdf

Wolin, Steven D.

 Concealed sprinklers include openings in the cup to allow hot gases to flow past the operating element, through
the cup, and into the space above the ceiling. The section should be modified to include an adequate size cavity
within the beam to allow for proper operation of concealed sprinklers.
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First Revision No. 8-NFPA 13D-2019 [ Section No. 8.2.1.3 ]

8.2.1.3

Concealed sprinklers shall be permitted to be installed in beams up to 4 in. (100 mm) in depth.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 10:56:29 EDT 2019

Committee Statement

Committee
Statement:

 This change serves to allow concealed sprinklers on the face on beams. Testing conducted at UL
(a summary which has been provided to the committee) have showed that there are conditions
where installation of a sprinkler on the face of a beam results in faster sprinkler activation time than
installation of the same sprinkler in a bay.

Response
Message:

FR-8-NFPA 13D-2019

Public Input No. 38-NFPA 13D-2019 [Section No. 8.2.1.3]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William
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O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

37 of 80 11/25/2019, 9:44 AM



First Revision No. 27-NFPA 13D-2019 [ Section No. 8.2.5.3.3 ]
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8.2.5.3.3
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Sprinklers shall be positioned with respect to an obstruction against a wall in accordance with Figure
8.2.5.3.3(a) or , Figure 8.2.5.3.3(b), or Figure 8.2.5.3.3(c) .

Figure 8.2.5.3.3(a) Positioning of Sprinkler to Avoid Obstructions  Against Walls — Scenario 1
(Residential Upright and Pendent Spray Sprinklers).

Figure 8.2.5.3.3(b) Positioning of Sprinkler to Avoid Obstructions  Against Walls — Scenario 2
(Residential Upright and Pendent Spray Sprinklers).

Figure 8.2.5.3.3(c) Positioning of Sprinklers to Avoid Obstructions Against Walls — Scenario 3
(Residential Upright and Pendent Spray Sprinklers).
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Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Tue Aug 13 08:49:50 EDT 2019

Committee Statement

Committee Statement:  This harmonizes with NFPA 13.

Response Message: FR-27-NFPA 13D-2019

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.
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Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 9-NFPA 13D-2019 [ Section No. 8.2.5.4.2 ]
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8.2.5.4.2
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Sprinklers shall be positioned with respect to continuous obstructions in accordance with Table
8.2.5.4.2(a), Figure 8.2.5.4.2(a), Table 8.2.5.4.2(b), Figure 8.2.5.4.2(b), and Figure 8.2.5.4.2(c), and
Figure 8.2.5.4.2(d) .

Table 8.2.5.4.2(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)

ft mm in. mm

Less than 8 Less than 8 ft ( 2400 mm) Not allowed

8 to less than
10

8 ft ( 2400 mm) to less than
10 ft ( 3000 mm)

1 1 ( 25 mm)

10 to less
than 11

10 ft ( 3000 mm)  to less than
11 ft ( 3300 mm)

2 2 ( 50 mm)

11 to less
than 12

11 ft ( 3300 mm) to less than
12 ft ( 3600 mm)

3 3 ( 75 mm)

12 to less
than 13

12 ft ( 3600 mm) to less than
13 ft ( 3900 mm)

4 4 ( 100 mm)

13 less than
14

13 ft ( 3900 mm) to less than
14 ft ( 4200 mm)

6 6 ( 150 mm)

14 to less
than 15

14 ft ( 4200 mm) to less than
15 ft ( 4500 mm)

7 7 ( 175 mm)

15 to less
than 16

15 ft ( 4500 mm) to less than
16 ft ( 4800 mm)

9 9 ( 225 mm)

16 to less
than 17

16 ft ( 4800 mm) to less than
17 ft ( 5100 mm)

11 11 ( 275 mm)

17 or greater 17 ft ( 5100 mm) or greater 14 14 ( 350 mm)

Note: For A and B, refer to Figure 8.2.5.4.2(a).

Table 8.2.5.4.2(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)

ft mm in. mm

Less than 1.5 Less than 1 ft 6 in. ( 450 mm) 0 0

1.5 to less than 3
1 ft 6 in. ( 450 mm)  to less
than 3 ft ( 900 mm)

1 1 ( 25 mm)

3 to less than 4
3 ft ( 900 mm)  to less than
4 ft ( 1200 mm)

3 3 ( 75 mm)

4 to less than 4.5
4 ft ( 1200 mm)  to less than
4 ft 6 in. ( 1350 mm)

5 5 ( 125 mm)

4.5 to less than 6
4 ft 6 in. ( 1350 mm)  to less
than 6 ft ( 1850 mm)

7 7 ( 175 mm)

6 ft (1850 mm) to less than
6 ft 6 in. (1950 mm) .5

1850 to less than 1950 9 9 ( 225 mm)

6.5 to less than 7
6 ft 6 in. ( 1950 mm)  to less
than 7 ft ( 2100 mm)

11 11 ( 275 mm)

7 to less than 7.5
7 ft to ( 2100 mm) to less
than 7 ft 6 in. ( 2250 mm)

14 14 ( 350 mm)

Note: For A and B, refer to Figure 8.2.5.4.2(b).

Figure 8.2.5.4.2(a)  Positioning of Sprinkler to Avoid Obstruction (Residential Sidewall
Sprinklers).
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Figure 8.2.5.4.2(b) Positioning of Sprinkler to Avoid Obstruction Along Wall (Residential Sidewall
Sprinklers).

Figure 8.2.5.4.2(c) Positioning of Sprinkler to Avoid Obstructions Against Walls — Scenario 1
(Residential Sidewall Sprinklers).

Figure 8.2.5.4.2(d) Positioning of Sprinkler to Avoid Obstructions Against Walls — Scenario 2
(Residential Sidewall Spray Sprinklers).
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Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 11:15:09 EDT 2019

Committee Statement

Committee
Statement:

 Add a new figure for soffits against the wall for sidewalls. The current obstruction detail
contemplates a beam which could be anywhere in the compartment. Attached is a detail (From
NFPA 13 residential sprinklers) for soffits against the wall up to 30" in width.

Response
Message:

FR-9-NFPA 13D-2019

Public Input No. 24-NFPA 13D-2019 [Section No. 8.2.5.4.2]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

25  Affirmative All

1  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Bell, Kerry M.

Bittenbender, Jonathan C.
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Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng

Affirmative with Comment

Asp, Roland A.

 I agree with concept however, NFPA 13 changed the table to only have a minimum dimension and not a range.
All table need to be correlated between NFPA 13, NFPA 13R and NFPA 13D
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First Revision No. 10-NFPA 13D-2019 [ Section No. 8.3.4 ]

8.3.4*

Sprinklers shall not be required in garages, open attached porches and balconies , carports, and similar
structures.

A.8.3.4

Although NFPA 13D this standard  does not require garages to be sprinklered, some authorities having
jurisdiction take it upon themselves to add this requirement locally. In such circumstances, residential or
quick-response sprinklers with a two-sprinkler design in the garage with the same piping used in the
rest of the dwelling can be used. It is recognized that residential sprinklers have not been tested
specifically for fires in garages, but field experience has shown that the sprinklers help to alert
occupants to the fact that there is a fire, to reduce the possibility of flashover, and to improve the
chances for occupants to escape.

Residential sprinklers and quick-response sprinklers at 0.05 gpm/ft2 (2.04 L/min/m2) densities have not
been tested for use in garages. However, field experience has shown that they will activate, sound an
alarm, and provide water distribution that will assist in controlling a fire.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 11:37:49 EDT 2019

Committee Statement

Committee Statement:  Clarifies that open balconies do not require sprinkler protection.

Response Message: FR-10-NFPA 13D-2019

Public Input No. 32-NFPA 13D-2019 [Section No. 8.3.4]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.
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Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 11-NFPA 13D-2019 [ Section No. 8.3.5 [Excluding any Sub-Sections] ]

Sprinklers shall not be required in attics with or without storage, penthouse equipment rooms, elevator
machine rooms, concealed spaces dedicated exclusively to and containing only dwelling unit ventilation
equipment, floor/ceiling spaces, vertical chases, elevator shafts, crawl spaces, and other concealed
spaces that are not used or intended for living purposes.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 11:51:20 EDT 2019

Committee Statement

Committee
Statement:

 Clarifies that vertical chases, regardless of area are exempt from sprinkler protection
requirements. These chases include those with pipe, electrical, or mechanical components.

Response
Message:

FR-11-NFPA 13D-2019

Public Input No. 31-NFPA 13D-2019 [Section No. 8.3.5 [Excluding any Sub-Sections]]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William
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O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 12-NFPA 13D-2019 [ Sections 8.3.5.1.1, 8.3.5.1.2 ]

8.3.5.1.1

Where the fuel-fired equipment is above all  located other than beneath an occupied area  of the
occupied areas of the  dwelling unit, no sprinkler protection shall not be required in the concealed
space based on the presence of the fuel-fired equipment .

8.3.5.1.2*

Where fuel-fired equipment is below or on the same level as occupied areas of located beneath an
occupied area of  the dwelling unit, at least one quick-response intermediate temperature sprinkler shall
be installed above the equipment or at the wall separating the space with the fuel-fired equipment from
the occupied space .

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 11:56:27 EDT 2019

Committee Statement

Committee
Statement:

 The revisions to this section in the 2019 edition were intended to improve the risk-reward
relationship associated with having to install a sprinkler in an unconditioned attic space based on the
anticipated hazard associated with fuel-fired equipment by no longer requiring sprinklers when the
fuel-fired equipment is located above occupied spaces. The presumption of reduced risk is based on
an expectation that a fire in the attic that occurs above the occupied space is not an imminent hazard
to life safety of occupants below which would preclude successful egress.

With that logic in mind, it is difficult to justify requiring a sprinkler to protect fuel fired equipment in an
attic that is adjacent to, but not beneath, an occupied area. There will be a vertical separation
assembly between the attic and the occupied area for energy conservation, typically constructed with
a layer of drywall and a sealed exterior-style door, and a fire on the attic side will spread in the
direction of least resistance to the roof assembly vs. the interior separation wall. This creates a
similar condition to what is already exempted by the current provisions for fuel-fired equipment above
occupied spaces and warrants a similar exemption.

While it might seem simple to put in a dry sidewall sprinkler pointing into the attic for same-level
configurations, the supply to that sprinkler must still be exposed to a heated space on the occupied
side requiring a soffit to conceal the pipe and still risking freezing if not properly installed. Plus, the
anticipation of successful performance of a single sidewall sprinkler in protecting the wall assembly or
slowing an attic fire is speculative. Given the risk-reward relationship of frozen pipes and leakage in
attic spaces vs. the expected benefit of the currently prescribed protection for a fuel-fired device, this
proposal recommends exempting the "same level" fuel-fired equipment from sprinkler protection.

Response
Message:

FR-12-NFPA 13D-2019

Public Input No. 34-NFPA 13D-2019 [Sections 8.3.5.1.1, 8.3.5.1.2]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

25  Affirmative All

0  Affirmative with Comments

1  Negative with Comments
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0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng

Negative with Comment

Palazini, Wade

 NFPA 13D sprinkler systems are intended to be life safety systems. A fire caused by fuel-fire equipment in an
unsprinklered space located on the same floor as occupants represents an unacceptable risk to the life safety of a
buildings occupants.
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First Revision No. 13-NFPA 13D-2019 [ Section No. 8.3.7 ]

8.3.7

Sprinklers shall not be required for ceiling pockets that meet the following conditions:

(1) The total volume of all unprotected ceiling pockets in a compartment does not exceed 100 ft3

(2.8 m3).

(2) The entire floor under the unprotected ceiling pocket is protected by the sidewall or pendent
sprinklers at the lower ceiling elevation.

(3)

(4) Skylights not exceeding 32 ft2 (3 m2) shall be permitted to have a plastic cover.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 12:15:38 EDT 2019

Committee Statement

Committee
Statement:

 Residential sprinklers (pendent and sidewall) are permitted with unprotected ceiling pockets. this
section applies to all residential sprinklers but residential sprinklers are listed with Flat ceilings. A
ceiling pocket by definition is not a flat ceiling.

Response
Message:

FR-13-NFPA 13D-2019

Public Input No. 17-NFPA 13D-2019 [Section No. 8.3.7]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

* The interior finish of the unprotected ceiling pocket excluding decorative treatments is
noncombustible or limited-combustible material.
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Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 14-NFPA 13D-2019 [ New Section after 8.3.9 ]

8.3.10 Tiny Homes.

8.3.10.1

For dwelling units less than 400 ft 2  (37 m 2 ), residential sprinklers shall be installed in accordance
with the manufacturer’s listed spacing without regard to obstructions.

8.3.10.2

The floor area under structural horizontal obstructions greater than 4 ft (1200 mm) in width shall be
protected.

8.3.10.3

Sprinkler positioning in accordance with Section 8.2  shall not be required.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 13:42:51 EDT 2019

Committee Statement

Committee
Statement:

 The standard does not currently address protection of "Tiny Homes". Due to the number of
obstructions within a small compartment, the number of sprinklers that would normally be installed
using traditional guidelines might be excessive.

Response
Message:

FR-14-NFPA 13D-2019

Public Input No. 36-NFPA 13D-2019 [New Section after 8.3.9]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

25  Affirmative All

0  Affirmative with Comments

1  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.
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Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Yu, Hong-Zeng

Negative with Comment

Wolin, Steven D.

 Justification is needed to demonstrate that the proposed requirements will provide adequate protection.
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First Revision No. 35-NFPA 13D-2019 [ Section No. 9.1.2 ]

9.1.2 Systems in Areas Subject to Freezing.

9.1.2.1

Where any portion of a system is subject to freezing and the temperature cannot be maintained at or
above 40°F (4°C), the pipe shall be protected against freezing by use of one of the following methods:

(1) Dry pipe system and preaction systems in accordance with Section 9.3

(2) Antifreeze system in accordance with Section 9.2

(3) Listed standard dry pendent or dry sidewall sprinklers extended from pipe in heated areas into
unheated areas not intended for living purposes

(4)

(5) Listed residential dry pendent or dry sidewall sprinklers extended from pipe in heated areas into
unheated areas

9.1.2.2

The weather temperature used to determine if a system is subject to freezing and required to be
protected in accordance with 9.1.2  shall be the lowest mean temperature for one day, obtained from
an approved source.

Supplemental Information

File Name Description Approved

13D_FR-35_new_9.1.3_final.docx For staff use 

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Thu Oct 03 07:46:22 EDT 2019

Committee Statement

Committee
Statement:

 When determining if a component is subject to freezing the most current information available
should be used. Data can be obtained from NOAA or other local weather resources.

Response
Message:

FR-35-NFPA 13D-2019

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

25  Affirmative All

1  Affirmative with Comments

0  Negative with Comments

0  Abstention

* Listed heat tracing provided that it is installed and insulated in accordance with manufacturer’s
instructions, specifically heat tracing used on branch lines is listed for branch lines of fire sprinkler
systems
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Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng

Affirmative with Comment

Asp, Roland A.

 I am voting affirmative as we need guidance for the low temperatures that we are dealing with. I am not sure
lowest mean is the appropriate term however changes, if necessary, can be made in 2nd draft.
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First Revision No. 30-NFPA 13D-2019 [ Section No. 9.2.3.1.1 ]

9.2.3.1.1

A 5 ft (1.5 m) drop pipe, or U-loop, shall be installed in the connection between the antifreeze system and
the wet pipe system as illustrated in Figure 9.2.3.1.1.

Figure 9.2.3.1.1 Arrangement of Supply Piping and Valves.

Supplemental Information

File Name Description Approved

13D_FR-30_revised_figure_9.2.3.1.1.docx For staff use 

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Wed Sep 25 13:46:45 EDT 2019
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Committee Statement

Committee
Statement:

 Removes mandatory language from Note 1 of Figure 9.2.3.1.1 in accordance with the
MOS.

Response Message: FR-30-NFPA 13D-2019

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.
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Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 15-NFPA 13D-2019 [ Section No. 12.3.6.1 ]

12.3.6.1*

In a detached dwelling or a manufactured home,  the sprinkler system shall be permitted to be put in an
inactive state for any of the following reasons:

(1) After a manufactured home has been installed and tested in the factory and is being prepared for
shipment

(2) When a manufactured home is being stored for future occupancy

(3) When the detached dwelling is unoccupied during renovation work, with notification and approval of
the AHJ

(4) When the detached dwelling is unoccupied for an extended period of time, with notification and
approval of the AHJ

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 14:33:34 EDT 2019

Committee Statement

Committee
Statement:

 Most model codes do not provide regulatory authority for a fire official in non-exigent circumstances
for existing one-and-two family. Including a provision to get AHJ approval to shut the system off to
vacate the home seasonally, or if they are doing an extended kitchen remodel (that may not require
permits) is burdensome, and might be counterproductive to sprinkler advocacy efforts. Sprinkler
opponents have long said that sprinklers in seasonal homes are vulnerable to freezing etc, so this
new section is a great leap forward in addressing that concern, so lets not add requirements to
impose a duty on an AHJ that they may not have the authority to enforce. This new section already
requires the owner to place the system back in service prior to occupancy.

Response
Message:

FR-15-NFPA 13D-2019

Public Input No. 21-NFPA 13D-2019 [Section No. 12.3.6.1]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

25  Affirmative All

0  Affirmative with Comments

1  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All
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Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng

Negative with Comment

O'Brian, Michael

 The request to notify the AHJ in subpart 4 simply is a notification to the AHJ. Some installations are part of a
PUD, modification to the site plan or other parameters. This can allow the AHJ to understand that the buildings are
not protected during that time frame.
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First Revision No. 16-NFPA 13D-2019 [ Section No. A.1.1 ]

Global FR-2

Global FR-1
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A.1.1
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NFPA 13DThis standard is appropriate for protection against fire hazards only in one- and two-family
dwellings and manufactured homes. Residential portions of any other type of building occupancy or
occupancywithin mixed occupancies should be protected with residential sprinklers in accordance with
NFPA 13 or in accordance with NFPA 13R. OtherNonresidential portions of such buildings should be
protected in accordance with NFPA 13 or NFPA 13R as appropriate for areas outside the dwelling unit.

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 similar to that shown in Figure A.1.1(a), Figure A.1.1(b), and Figure 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 (4.2 m) wide mobile home in Charlotte, North Carolina.

Sprinkler systems designed and installed according to this standard are expected to prevent flashover
within the compartment of origin where sprinklers are installed in the compartment. A sprinkler system
designed and installed according to this standard cannot, however, be expected to completely control a

fire involving fuel loads that are significantly higher than average for dwelling units [10 lb/ft2 (49 kg/m2)]
and where the interior finish exhibits either a high flame spread index (greater than 200, corresponding to
a Class C) when tested in accordance with ASTM E84, Standard Test Method for Surface Burning
Characteristics of Building Materials, or ANSI/UL 723, Standard for Test for Surface Burning
Characteristics of Building Materials, or a high heat release (such as a heat release rate exceeding
800 kW) when tested in accordance with NFPA 286.

(For protection of multifamily dwellings, see NFPA 13 or NFPA 13R.)

Figure A.1.1(a) Bedroom.

Figure A.1.1(b) Manufactured Home Bedroom.

Figure A.1.1(c) Living Room.
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Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 14:38:39 EDT 2019

Committee Statement

Committee
Statement:

 Some model codes permit NFPA 13D to be used beyond its scope and intent of single-family
dwellings. It is common to see NFPA 13D used in care facilities, residential board and care and other
residential occupancies. NFPA 13D wasn't intended for mixed used occupancies, nor does it have
guidance for non-residential uses in these scenarios. The changes in the annex provide some clear
direction that point to NFPA 13R or NFPA 13 to protect non-residential areas of a mixed use building
(separated or non-separated).

Response
Message:

FR-16-NFPA 13D-2019

Public Input No. 16-NFPA 13D-2019 [Section No. A.1.1]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie
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Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 26-NFPA 13D-2019 [ Section No. A.1.5.1 ]

A.1.5.1

For additional conversions and information, see ASTM SI10, IEEE/ASTM SI 10, Standard for Use of the
International System of Units (SI): The Modern Metric System American National Standard for Metric
Practice .

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 22:15:40 EDT 2019

Committee Statement

Committee Statement:  Updated reference per manual of style.

Response Message: FR-26-NFPA 13D-2019

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie

Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade
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Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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First Revision No. 17-NFPA 13D-2019 [ Section No. A.8.2.6 ]
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A.8.2.6

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

74 of 80 11/25/2019, 9:44 AM



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 8.2.6.1(a) and Table 8.2.6.1(b) have been
developed using an assumption 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 8.2.6.1(a) and Table 8.2.6.1(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.8.2.6(a) for an example examples  of where to measure
the exposed barrel length for a sidewall sprinkler penetrating an exterior wall and Figure A.8.2.6(b) for an
example of where to measure the exposed barrel length for a pendent sprinkler penetrating a ceiling or
top of a freezer. [See Figure A.8.2.6(c) .]

Figure A.8.2.6(a) Dry Sidewall Sprinkler Through Wall.

Figure A.8.2.6(b) Dry Pendent Sprinkler Through Ceiling or Top of Freezer.

Figure A.8.2.6(c) Isothermal Lines — Lowest One-Day Mean Temperature (°F). [ 24: Figure
A.10.4.2(b)]
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Supplemental Information

File Name Description Approved

Additional_Figure_A.8.2.6_a_.pdf Add Figure to A.8.2.6(a). For staff use 

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 15:02:49 EDT 2019

Committee Statement

Committee
Statement:

 Another example of a typical dry sidewall installation is provided. Figure A.8.2.6(c) is outdated and
focused on the United States. Current one day mean temperatures should be researched from
approved sources. The National Oceanic and Atmospheric Administration is one place where this
information could be found.

Response
Message:

FR-17-NFPA 13D-2019

Public Input No. 40-NFPA 13D-2019 [Section No. A.8.2.6]

Public Input No. 22-NFPA 13D-2019 [Section No. A.8.2.6]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

25  Affirmative All

0  Affirmative with Comments

1  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie
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Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Yu, Hong-Zeng

Negative with Comment

Wolin, Steven D.

 The TC should be certain that the proposed change of showing the wet pipe within the wall cavity will provide
adequate protection against freezing in real world conditions. In addition, if Figure A8.2.6(a) is modified to show a
wet pipe within the wall, then (for consistency) Figure A8.2.6(b) should also be modified to show a wet pipe within
the ceiling.
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First Revision No. 25-NFPA 13D-2019 [ Chapter B ]

Annex B Informational References

B.1 Referenced Publications.

The documents or portions thereof listed in this annex are referenced within the informational sections of
this standard and are not part of the requirements of this document unless also listed in Chapter 2 for
other reasons.

B.1.1 NFPA Publications.

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

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019 2022  edition.

NFPA 13R, Standard for the Installation of Sprinkler Systems in Low-Rise Residential Occupancies,
2019 2022  edition.

NFPA 24, Standard for the Installation of Private Fire Service Mains and Their Appurtenances, 2019 2022
edition.

NFPA 72®, National Fire Alarm and Signaling Code®, 2019 2022  edition.

NFPA 286, Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior Finish
to Room Fire Growth, 2015 edition.

B.1.2 Other Publications.

B.1.2.1 ASTM Publications.

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

ASTM A135/A135M , Standard Specification for Electric-Resistance-Welded Steel Pipe, 2006 2019 .

ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials, 2016 2019b .

ASTM F437, Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80, 1996 2015 .

ASTM F438, Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 40, 1997 2017 .

ASTM F439, Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 80, 1997 2013 .

ASTM F442, Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe (SDR–PR),
1997 2013e1 .

ASTM F876, Standard Specification for Crosslinked Polyethylene (PEX) Tubing, 2008 2019a .

IEEE/ ASTM SI10, IEEE/ASTM SI 10 American National Standard for Use of the International System of
Units (SI): The Modern Metric System Metric Practice , 1997 2016 .

B.1.2.2 FPRF Publications.

Fire Protection Research Foundation, 1 Batterymarch Park, Quincy, MA 02169-7471 .

“Analysis of the Performance of Residential Sprinkler Systems with Sloped or Sloped and Beamed
Ceilings,” July 2010.

Antifreeze Solutions Supplied through Spray Sprinklers — Interim Report, February 2012.

Antifreeze Systems in Home Fire Sprinkler Systems — Literature Review and Research Plan, June 2010.

Antifreeze Systems in Home Fire Sprinkler Systems — Phase II Final Report, December 2010.

“Sprinkler Insulation: A Literature Review,” July 2011.

B.1.2.3 NFIRS Publications.

National Fire Incident Reporting System, U.S. Fire Administration, 16825 S. Seton Avenue, Emmitsburg,
MD 21727.

NFIRS 5.0, Program Manager Toolkit (CD-ROM).
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B.1.2.4 NFSA Publications.

National Fire Sprinkler Association, 514 Progress Drive,  Suite A, Linthicum Heights, MD 21090.

Valentine and Isman, Kitchen Cabinets and Residential Sprinklers, November 2005.

Valentine and Isman, Interaction of Residential Sprinklers, Ceiling Fans and Similar Obstructions,
November 2005.

B.1.2.5 NIST Publications.

National Institute of Standards and Technology, 100 Bureau Drive, Gaithersburg, MD 20899-1070.

NIST GCR 05-875, Research Investigation for Determination of Residential Sprinkler Performance,
February 2004.

Global FR-2

Global FR-1

B.1.2.6 UL Publications.

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

ANSI/UL 723, Standard for Test for Surface Burning Characteristics of Building Materials, 2008, Revised
20102018.

ANSI/UL 1626, Residential Sprinklers for Fire-Protection Service, 2008, revised 2018.

B.2 Informational References. (Reserved)

B.3 References for Extracts in Informational Sections.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019 2022  edition.

NFPA 24 , Standard for the Installation of Private Fire Service Mains and Their Appurtenances , 2019
edition.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Aug 12 21:53:31 EDT 2019

Committee Statement

Committee Statement:  Updated references per manual of style.

Response Message: FR-25-NFPA 13D-2019

Public Input No. 20-NFPA 13D-2019 [Section No. B.1.2.6]

Ballot Results

 This item has passed ballot

29  Eligible Voters

3  Not Returned

26  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Benn, Fred

Buuck, Daniel

Paez, Ernie
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Affirmative All

Asp, Roland A.

Bell, Kerry M.

Bittenbender, Jonathan C.

Browning, Chase A.

Cronin, Bradford T.

Feid, Jeffrey

Isman, Kenneth E.

Ketner, Charles W.

Noble, Thomas William

O'Brian, Michael

Palazini, Wade

Pilette, Maurice M.

Puchovsky, Milosh T.

Ryckman, Jason W.

Schultz, Bruce

Schwab, Peter T.

Skare, Eric J.

Stanley, George W.

Townley, Donald R.

Trim, Martin C. W.

Van Walraven, Ed

Victor, Terry L.

Viola, John F.

Webb, Ronald N.

Wolin, Steven D.

Yu, Hong-Zeng
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M E M O R A N D U M  
 

TO: Correlating Committee on Automatic Sprinkler Systems 

 

FROM: Elena Carroll, Sr. Technical Committee Administrator 

 

DATE: January 20, 2020 

 

SUBJECT: NFPA 13D First Draft Correlating Committee FINAL Ballot 

Results (A2021) 

    

 

According to the final ballot results, all of the First Correlating Revisions and 

Correlating Committee Notes received the necessary affirmative votes to pass 

ballot. 

 

22 Members Eligible to Vote  

3 Members Not Returned (Bellamy, Hilton, Su)   

 

The attached report shows the number of affirmative, negative, and abstaining 

votes as well as the explanation of the vote for each correlating revision and 

correlating committee note.   

 

To pass ballot, each correlating revision and note require (1) a simple majority of 

those eligible to vote and (2) affirmative vote of ¾ of ballots returned.    See 

Sections 3.3.4.3.(c) and 4.3.11.5 of the Regulations Governing the Development 

of NFPA Standards. 

 



Correlating Committee Note No. 6-NFPA 13D-2019 [ Global Input ]

Supplemental Information

File Name Description Approved

Metric_values_used_in_NFPA_13.docx

Submitter Information Verification

Committee:

Submittal Date: Wed Dec 18 08:45:29 EST 2019

Committee Statement

Committee
Statement:

 Review metric conversions in all FR's for correlation with metric revisions made during the last
revision cycle. (see attached spreadsheet)

Ballot Results

 This item has passed ballot

22  Eligible Voters

3  Not Returned

18  Affirmative All

1  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Bellamy, Tracey D.

Hilton, Luke

Su, Joseph

Affirmative All

Bell, Kerry M.

Browning, Chase A.

Dellasanta, Steven W.

Friedman, Michael J.

Hoffman, Alex

Hopkins, Mark

Javeri, Sultan M.

Ketner, Charles W.

Lake, James D.

LeBlanc, John A.

Linder, Kenneth W.

Lowrey, David O.
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Medovich, Jack A.

Palenske, Garner A.

Phillips, Lawrence Richard

Pirro, Donato A.

Seghi, Adam

Thompson, J. Michael

Affirmative with Comment

Koffel, William E.

 The referenced spreadsheet was not attached to the ballot document but should be included in the agenda for the
Second Draft meeting of RSS.

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

2 of 10 1/20/2020, 10:12 AM



Dimensions Found in NFPA 13-2016 

8/21/2017 
1 

 

Length 
.003” .08 mm 7.5” 190 mm 26” 650 mm 
.0315” .8 mm 8” 200 mm 27.6” 690 mm 
1/32” 0.8 mm 8.5” 215 mm 28” 700 mm 
1/16” 1.6 mm 9” 225 mm 29” 725 mm 
3/32” 2 mm 9.25” 230 mm 30” 750 mm 
1/8” 3 mm 9.5” 240 mm 30.5” 765 mm 
3/16” 5 mm 10” 250 mm 31” 775 mm 
¼” 6 mm 11” 275 mm 32” 800 mm 
5/16” 8 mm 11.5” 290 mm 33” 825 mm 
3/8” 10 mm 12” 300 mm 35” 875 mm 
½” 13 mm 12.25” 305 mm 35.4” 885 mm 
17/32” 13 mm 12.5” 315 mm 36” 900 mm 
9/16” 14 mm 12.75” 320 mm 37” 925 mm 
5/8” 16 mm 14” 350 mm 38” 950 mm 
¾” 19 mm 15” 375 mm  

 

40” 1000 mm 
7/8” 22 mm 15.5” 390 mm 42” 1050 mm 
1” 25 mm 16” 400 mm 44” 1100 mm 
1.5” 40 mm 16.25” 410 mm 47” 1175 mm 
1.75” 45 mm 16.5” 415 mm 48” 1200 mm 
2” 50 mm 17” 425 mm 54” 1350 mm 
2.5” 65 mm 17.5” 440 mm 55” 1375 mm 
2.75” 70 mm 18” 450 mm 57” 1425 mm 
3” 75 mm 19” 475 mm 58” 1450 mm 
3.5” 90 mm 20” 500 mm 66” 1650 mm 
4” 100 mm 21” 525 mm 68” 1700 mm 
4.5” 115 mm 22” 550 mm 72” 1800 mm 
5” 125 mm 22.5” 565 mm 76” 1900 mm 
5.5” 140 mm 23” 575 mm 78” 1950 mm 
5.75” 145 mm 24” 600 mm 96” 2400 mm 
6” 150 mm 25” 625 mm 102” 2550 mm 
7” 175 mm 25.5” 640 mm 120” 3000 mm 
    148” 3700 mm 
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Length 
3.5ft 1.1 m 10’-10” 3.3 m 22’-6” 6.9 m 
3’-8” 1.1 m 11’-0” 3.4 m 24ft 7.3 m 
4ft 1.2 m 11’-3” 3.4 m 25ft 7.6 m 
4’-2” 1.3 m 11’-5” 3.5 m 25’-3” 7.7 m 
4.5ft 1.4 m 11’-6” 3.5 m 26ft 7.9 m 
4’-7” 1.4 m 11’-611/16” 3.5 m 27ft 8.2 m 
4’-9” 1.4 m 11’-8” 3.6 m 28ft 8.5 m 
5ft 1.5 m 12ft 3.7 m 28’-8” 8.7 m 
5’-2” 1.6 m 12’-4” 3.8 m 29’-8” 9 m 
5.5ft 1.7 m 13ft 4.0 m 30ft 9.1 m 
5’-8” 1.7 m 13’-6” 4.1 m 32ft 10 m 
5’-9 5/16” 1.8 m 13’-71/2” 4.2 m 33ft 10 m 
6ft 1.8 m 13’-11” 4.2 m 35ft 11 m 
6’-3” 1.9 m 14ft 4.3 m 36ft 11 m 
6’-4” 1.9 m 14’-6” 4.4 m 40ft 12 m 
6.5ft 2 m 15ft 4.6 m 41’-3” 13 m 
6’-10” 2.1 m 15’-4” 4.7 m 45ft 14 m 
7ft 2.1 m 16ft 4.9 m 50ft 15 m 
7.5ft 2.3 m 16’-6” 5.0 m 51’-6” 16 m 
7’-7” 2.3 m 16’-8” 5.1 m 55ft 17 m 
7’-9” 2.4 m 17ft 5.2 m 60ft 18 m 
8ft 2.4 m 18ft 5.5 m 65ft 20 m 
8’-2” 2.5 m 18’-6” 5.6 m 70ft 21 m 
8’-4” 2.5 m 19’-2” 5.8 m 75ft 23 m 
8’-77/8” 2.6 m 19’-10” 6 m 76ft 23 m 
9ft 2.7 m 19’-11” 6.1 m 80ft 24 m 
9’-5” 2.9 m 20ft 6.1 m 100ft 30 m 
9’-6” 2.9 m 20’-8” 6.3 m 200ft 61 m 
10ft 3 m 21’-6” 6.6 m 250ft 76 m 
10.5ft 3.2 m 21’-10” 6.7 m 300ft 91 m  
10’-9” 3.3 m 22 ft 6.7 m 400ft 120 m 
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Area 
3.5 ft2 0.3 m2 256 ft2 24 m2 2,700 ft2 250 m2 
6 ft2 0.6 m2 300 ft2 28 m2 2,734 ft2 255 m2 
10 ft2 0.9 m2 306 ft2 28 m2 2,800 ft2 260 m2 
12 ft2 1.1 m2 324 ft2 30 m2 3,000 ft2 280 m2 
16 ft2 1.5 m2 395 ft2 37 m2 3,250 ft2 300 m2 
18 ft2 1.7m2 400 ft2 37 m2 3,300 ft2 305 m2 
20 ft2 1.9m2 450 ft2 42 m2 3,450 ft2 320 m2 
24 ft2 2.2m2 504 ft2 47 m2 3,500 ft2 325 m2 
25 ft2 2.3 m2 585 ft2 54 m2 3,600 ft2 335 m2 
32 ft2 3.0 m2 600 ft2 56 m2 3,750 ft2 350 m2 
50 ft2 4.6 m2 648 ft2 60 m2 3,900 ft2 360 m2 
55 ft2 5.1 m2 700 ft2 65 m2 4,000 ft2 370 m2 
64 ft2 5.9 m2 756 ft2 70 m2 4,100 ft2 380 m2 
70 ft2 6.5 m2 768 ft2 71 m2 4,500 ft2 420 m2 
80 ft2 7.4 m2 800 ft2 74 m2 4,800 ft2 445 m2 
90 ft2 8.4 m2 1,000 ft2 93 m2 5,000 ft2 465 m2 
100 ft2 9 m2 1,200ft2 112 m2 6,000 ft2 555 m2 
110 ft2 10 m2 1,300 ft2 120 m2 6,400 ft2 595 m2 
120 ft2 11 m2 1,365 ft2 125 m2 8,000 ft2 740 m2 
124 ft2 12 m2 1,400 ft2 130 m2 8,800 ft2 820 m2 
130 ft2 12 m2 1,500 ft2 140 m2 10,000 ft2 930 m2 
144 ft2 13 m2 1,700 ft2 160 m2 13,100 ft2 1 215 m2 
150 ft2 14 m2 1,800 ft2 165 m2 25,000 ft2 2 320 m2 
168 ft2 16 m2 1,950 ft2 180 m2 40,000 ft2 3 720 m2 
175 ft2 16 m2 2,000 ft2 185 m2 50,000 ft2 4 650 m2 
196 ft2 18 m2 2,300 ft2 215 m2 52,000 ft2 4 830 m2 
200 ft2 18 m2 2,500 ft2 230m2 100,000 ft2 9 230 m2 
225 ft2 20 m2 2,535 ft2 235 m2   
250 ft2 23 m2 2,600 ft2 240 m2   
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Volume 
1.76 cuin 28 ml 160 ft3 4.5 m3 
15.5 ft3 0.5 m3 400 ft3 11 m3 
17.4 ft3 0.5 m3 1,000 ft3 28 m3 
17.6 ft3 0.5 m3 1,800 ft3 51 m3 
20.7 ft3 0.6 m3 2,100 ft3 59 m3 
21.1 ft3 0.6 m3 2,300 ft3 65 m3 
22 ft3 0.6 m3 6,500 ft3 184 m3 
100 ft3 2.8 m3 2.25M ft3 63,720 m3 
    
    

 

Capacity 
16 oz. 0.5 l 
32 oz. 1 l 
1 gal 4 l 
5 gal 20 l 
40 gal 150 l 
100 gal 380 l 
150 gal 570 l 
250 gal 950 l 
500 gal 1900 l 
750 gal 2850 l 
300,000 gal 1,135,500 l 

 

Drill Size 
3/32” 2,3 mm 
1/8” 3,2 mm 
3/8” 10 mm 
  

 

Density of Cotton Bales 
22.0 lb/ft3 350 kg/m3 
22.7 lb/ft3 365 kg/m3 
24.2 lb/ft3 390 kg/m3 
28.4 lb/ft3 455 kg/m3 
28.7 lb/ft3 460 kg/m3 
32.2 lb/ft3 515 kg/m3 
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Flow 
30 gpm 115 lpm 300 gpm 1150 lpm 1000 gpm 3800 lpm 
15 gpm 57 lpm 400 gpm 1500 lpm 1500 gpm 5700 lpm 
20 gpm 75 lpm 500 gpm 1900 lpm 1992 gpm 7540 lpm 
50 gpm 190 lpm 600 gpm 2250 lpm 1993 gpm 7543 lpm 
60 gpm 230 lpm 700 gpm 2650 lpm 2156 gpm 8160 lpm 
100 gpm 380 lpm 750 gpm 2850 lpm 2575 gpm 9750 lpm 
102.8 gpm 390 lpm 800 gpm 3050 lpm 4907 gpm 18,572 lpm 
120 gpm 455 lpm  850 gpm 3200 lpm   
138 gpm 520 lpm 900 gpm 3400 lpm   
200 gpm 760 lpm     
215.8 gpm 815 lpm     
250 gpm 950 lpm     
      
      
      

 

Pressure 
5 psi 0.3 bar 75 5.2 bar 
7 0.5 bar 90 6.2 bar 
10 0.7 bar 100 6.9 bar 
11 .8 bar 150 10 bar 
15 1.0 bar 165 11 bar 

20 1.4 bar 175 12 bar 
22 1.5 bar 189 13 bar 
25 1.7 bar 200 14 bar 
30 2.1 bar  250 17 bar 
35 2.4 bar 300 21 bar 
50 3.4 bar 400 28 bar 
63 4.3 bar   
    
    

 

 

 

 

Gauge 
12 2.8 mm 
14 1.98 mm 
16 1.57 mm 
22 .78 mm 
24 .63mm 
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Weight 
6 lb 2.7 kg 350 lb 160 kg 
10 lb 4.5 kg 440 lb 200 kg 
20 lb 9.1 kg 520 lb 235 kg 
40 lb 18 kg 750 lb 340 kg 
61 lb 27 kg 787 lb  355 kg 
91 lb 41 kg 1200 lb 544 kg 
131 lb 59 kg 1634 lb 740 kg 
200 lb 91 kg 2000 lb  907 kg 
250 lb 115 kg 2300 lb 1043 kg 
  4000 lb 1815 kg 
    

 

Velocity 
30 mph 49 km/h 
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Discharge Density 
gpm/ft2 mm/min gpm/ft2 mm/min 

.005 .2 .425 17.3 
.05 2.04 .426 17.4 
.1 4.1 .44 17.9 
.15 6.1 .45 18.3 
.16 6.5 .46 18.7 
.17 7.0 .49 20 
.18 7.3 .5 20.4 
.19 7.7 .55 22.4 
.2 8.2 .56 22.8 
.21 8.6 .57 23.2 
.225 9.2 .6 24.5 
.24 9.8 .61 24.9 
.25 10.2 .65 26.5 
.26 10.6 .68 27.7 
.28 11.4 .7 28.5 
.29 11.8 .74 30.2 
.3 12.2 .75 30.6 
.31 12.6 .77 31.4 
.32 13.0 .8 32.6 
.33 13.4 .85 34.6 
.34 13.9 .9 36.7 
.35 14.3 .92 37.5 
.37 15.1 .96 39.1 
.375 15.3 1.1 44.8 
.39 15.9 1.2 48.9 
.4 16.3 6.0 245 
.42 17.1 7.5 306 

    
 



Correlating Committee Note No. 4-NFPA 13D-2019 [ New Section after 5.2.3.2 ]

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Dec 16 15:34:58 EST 2019

Committee Statement

Committee
Statement:

 The Correlating Committee directs AUT-RSS to review the proposed action in FR-1075, NFPA
13 on nail plates to determine if alignment is needed between NFPA 13D, 13R, and 13 on this
issue.

First Revision No. 19-NFPA 13D-2019 [New Section after 5.2.3.2]

Ballot Results

 This item has passed ballot

22  Eligible Voters

3  Not Returned

19  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Bellamy, Tracey D.

Hilton, Luke

Su, Joseph

Affirmative All

Bell, Kerry M.

Browning, Chase A.

Dellasanta, Steven W.

Friedman, Michael J.

Hoffman, Alex

Hopkins, Mark

Javeri, Sultan M.

Ketner, Charles W.

Koffel, William E.

Lake, James D.

LeBlanc, John A.

Linder, Kenneth W.

Lowrey, David O.

Medovich, Jack A.

Palenske, Garner A.
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Phillips, Lawrence Richard

Pirro, Donato A.

Seghi, Adam

Thompson, J. Michael

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...
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Correlating Committee Note No. 7-NFPA 13D-2019 [ Section No. 8.1.1.1 ]

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Wed Dec 18 09:34:15 EST 2019

Committee Statement

Committee
Statement:

 The Correlating Committee directs AUT-RSS and AUT-SSI to review residential sprinkler
installation under peaked roofs and determine if the maximum 3 ft vertical distance down from peak
requirement for standard spray sprinklers is also applicable to residential sprinklers. If so, add
requirements to correlate residential sprinklers in NFPA 13, 13D, and 13R with the 3 ft requirement
of standard spray sprinklers.

Ballot Results

 This item has passed ballot

22  Eligible Voters

3  Not Returned

19  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Bellamy, Tracey D.

Hilton, Luke

Su, Joseph

Affirmative All

Bell, Kerry M.

Browning, Chase A.

Dellasanta, Steven W.

Friedman, Michael J.

Hoffman, Alex

Hopkins, Mark

Javeri, Sultan M.

Ketner, Charles W.

Koffel, William E.

Lake, James D.

LeBlanc, John A.

Linder, Kenneth W.

Lowrey, David O.

Medovich, Jack A.

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...
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Palenske, Garner A.

Phillips, Lawrence Richard

Pirro, Donato A.

Seghi, Adam

Thompson, J. Michael

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...
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Correlating Committee Note No. 1-NFPA 13D-2019 [ Sections 8.3.5.1.1, 8.3.5.1.2 ]

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Mon Dec 16 15:15:17 EST 2019

Committee Statement

Committee
Statement:

 The Correlating Committee recommends AUT-RSS review 6.6.6.4 of NFPA 13R and consider if
there is a need to correlate this issue between NFPA 13D and NFPA 13R.

First Revision No. 12-NFPA 13D-2019 [Sections 8.3.5.1.1, 8.3.5.1.2]

Ballot Results

 This item has passed ballot

22  Eligible Voters

3  Not Returned

18  Affirmative All

1  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Bellamy, Tracey D.

Hilton, Luke

Su, Joseph

Affirmative All

Bell, Kerry M.

Browning, Chase A.

Friedman, Michael J.

Hoffman, Alex

Hopkins, Mark

Javeri, Sultan M.

Ketner, Charles W.

Koffel, William E.

Lake, James D.

LeBlanc, John A.

Linder, Kenneth W.

Lowrey, David O.

Medovich, Jack A.

Palenske, Garner A.

Phillips, Lawrence Richard

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...
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Pirro, Donato A.

Seghi, Adam

Thompson, J. Michael

Affirmative with Comment

Dellasanta, Steven W.

 This revision is based on geographical areas susceptible to freezing. Sprinkler protection should not be omitted
where it can be installed in non-freezing areas. An exception(s) such as providing enhanced passive protection
should be evaluated prior to allowing omission of sprinklers in all geographical areas.
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First Correlating Revision No. 5-NFPA 13D-2019 [ Section No. 9.1.2 ]

9.1.2 Systems in Areas Subject to Freezing.

9.1.2.1

Where any portion of a system is subject to freezing and the temperature cannot be maintained at or
above 40°F (4°C), the pipe shall be protected against freezing by use of one of the following methods:

(1) Dry pipe system and preaction systems in accordance with Section 9.3

(2) Antifreeze system in accordance with Section 9.2

(3) Listed standard dry pendent or dry sidewall sprinklers extended from pipe in heated areas into
unheated areas not intended for living purposes

(4)

(5) Listed residential dry pendent or dry sidewall sprinklers extended from pipe in heated areas into
unheated areas

9.1.2.2

The weather temperature used to determine if an unheated portion of a system is subject to freezing
and required to be protected in accordance with 9.1.2  shall be the lowest mean temperature for one
day, obtained from an approved source.

Submitter Information Verification

Committee: AUT-RSS

Submittal Date: Wed Dec 18 08:14:38 EST 2019

Committee Statement

Committee
Statement:

 The added text clarifies that the lowest mean temperature is to be used for calculating the
potential freezing of sprinkler pipe in areas where the sprinkler system does not have any heat
provided.

Ballot Results

 This item has passed ballot

22  Eligible Voters

3  Not Returned

19  Affirmative All

0  Affirmative with Comments

0  Negative with Comments

0  Abstention

Not Returned

Bellamy, Tracey D.

Hilton, Luke

Su, Joseph

* Listed heat tracing provided that it is installed and insulated in accordance with manufacturer’s
instructions, specifically heat tracing used on branch lines is listed for branch lines of fire sprinkler
systems

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...
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Affirmative All

Bell, Kerry M.

Browning, Chase A.

Dellasanta, Steven W.

Friedman, Michael J.

Hoffman, Alex

Hopkins, Mark

Javeri, Sultan M.

Ketner, Charles W.

Koffel, William E.

Lake, James D.

LeBlanc, John A.

Linder, Kenneth W.

Lowrey, David O.

Medovich, Jack A.

Palenske, Garner A.

Phillips, Lawrence Richard

Pirro, Donato A.

Seghi, Adam

Thompson, J. Michael

National Fire Protection Association Report https://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPar...

10 of 10 1/20/2020, 10:12 AM


	First Draft Report
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Chapter 6
	Chapter 7
	Chapter 8
	Chapter 9
	Chapter 10
	Chapter 11
	Chapter 12
	Annex A
	Annex B
	Public Input with Responses
	Committee Input Report
	FD Ballot Final with Revisions
	CC FD Ballot Final with Revisions/Notes



