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NOTICE

All questions or other communications relating 1o this document should be sent only 10 NFFA headquarters.
addressed 10 the sy of the C itiee responsible for the document.

For information on the procedures. for requesting Technical Commitiees 10 iS50E Formal lnterpretations.
propasing Tentative lnterim Amendments. propasing d for Commitice consideration. and appeals on
matters relating to the v of the 4 ¢, write to the Secretary, Suadards Council. Nationst Firc Protection
Association, | Bancrymarch Park, P.O. Box 9101, Quincy. MA 02269-9101.

A fu:cmn writlen or oral, that is ot processed in accordance with Section % of the Regulations Governing
Commitiee Projects shall not be considered the official position of WNFPA or any of its Committees and shall not
e considered to be, nor be relied upon xs, & Formal Interpretation.

Users of this documsnt should consult applicable federal, sate and local laws and regulations. NFPA does
not. by the publication of this document. intend 1o urge action that is not in compiisnce with applicable laws, and
this document may not be construcd as doing 0.

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

The Board of Directors ceaffirms that the National Fire Protection Asseciation recognizes that the toxicity of
the products of combustion is an important faet0r in the loss of lifc from fire. NFPA has desit with that subject in
its technical committes documents for MARY YeArS.

There is a convemn that the growing use of synthetic materials may produce more of sdditional toxic products
of combustion in 2 fire environment. The Board has, therefore, asked i1 NFPA technical commitices 10 review the
docaments for which they ae responsibie 10 be sure that the documents respoad 10 this current conceen. T 2ssist

the committees in mecting this request, the Board has appointed an advisory commities to provide specific guid-
ance W the techaical commitices on QUESTIORS relating to assessing the hazards of the products of combustion.

Licensing Provision—This document is copyrighted by the National Fire Protection Association (NFPA).

1. Adoptien by Referen Public authoritics and others are urged te refercace this document in laws.
ordinances, regulations. administrative orders, of similar instruments. Any deletions, additions, and changes
desired by the sdoping authority must be noted separately. Those using this method are requested to notify the
NFPA {Auention: Secretary. Standards Council) in writing of such use. The terin “adoption by reference” means
the citing of titie and publishing information only.

2. Adeption by Transcription—A. Public gathotities with lawmakisg of rule-making powers only, upon
written potice 1o the NEPA (Atiention: Secretary. Swandards Council), will be granted & royalty-free license to
print and republish this document i1 whole or in part, with changes and saditions, if any, aoced separately, in laws,
ordinances, regulations. dministrative orders, or similar instruments having the foree of Iaw, provided that: (I}
duc potice of NFFA'S copyright is contained in each jaw and in each copy thereofl ansd (2) that such printing and
republication is limited to_numbers sufficient (¢ satisfy the jurisdiction’s Jawmaking of rule-making process.
B. Once this NFPA Code o Suandard has been adopted into taw. sli printings of this docurnent by public author-
ities with lawmaking of rule-making powers or any other persons Gesiring to reproduce this document or Hs
contents as adopted by the jurisdiction in whole or in past, in any form, upon written request 10 NFPA (Attention:
Secretary. Standards Council), will be granted & nonexclusive ficense 10 print, republish, and vend this document
in whote or in part, with changes and sdditions, if any. noted separately. pravided that due potice of NFPA's ¢Opy-
right is containcd in each copy, Such license shall be granted onky upos agrecment 19 pay NFPA a royalty. This
toyalty is required to provide funds for the rescarch and development fecesTary (o continue e work of NFPA and
its volunteers in continually updating and revisiog NFPA sundards. Under certain CifCumsiances, public authori-
ties with lawmaking of rule-making powers may apply for and may receive & special royalty where the public
interest will be served thereby. -

3, Scope of License Grant—The terms and conditions set forth above do not exiend 1o the index to this
docament. .

(For further explanation, see the Policy Concerning the Adoption. Printing. and Publication of NFPA
Documents, which i3 available upon request from the NFPA.)

Statement on NEFPA Procedures

“This msieris! has, been developed under the published proced of the Nationsl Fire Protection
Associstion, which are designed to assure the appointment of rechmically competent & i having batanced
representation. While these procedures assure the highest degree of carc. seither the National Fire Protection
Associstion, its members, not thote participating in fs activities scotpt any Liability resulting from compliance of
noncomplisnce with the provisions given herein, for any restrictions imposed on materials Of processes, of for the
completeness of the text.

NFPA Has no power of suthority te police of enforce compliance “with the contents of this document, and
any certification of products stating pli with requi 15 of this document is made at the peril of the
centifier.
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This edition of NFPA 13, Standard for the Installation of Sprinkler Systems, was prepared by
the Technical Committee on Automatic Sprinklers and acted on by the National Fire Pro-
(ection Association, Inc., atits Annual Meeting held May 20-23, 1096, in Boston, MA, Tt was
issued by the Standards Council on july 18, 1996, with an effective date of August & 1996,
and supersedes all previous editions.

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

This document has been submitted to ANSI for approval.
Origin and Development of NFPA 13

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

Full information about the NFPA actions on various changes will be found in the NFPA
Proceedings. The dates of successive editions are as follows: 1896, 1899, 1902, 1905, 1907,
1508, 1912, 1913, 1915, 1916, 1917, 1919, 1920, 1921, 1922, 1923, 1924, 1925, 1926,
1927, 1928, 1929. In 1930 a separate standard was published on “Class B" systems. This
was integrated into the 1931 edition. Further vevisions were adopted in 1934, 1935, and
1956. A two-Step revision was presented in the form of a progress reportin 1689 and finally
adopted in 1940, Further amendments were made in 1947, 1950, 1953, 1956, 1958, 1960,
1961, 1963, 1964, 1965, 1966, 1968, 1069, 1971, 1972, 1973, 1974, 1975, 1976, 1978,
1980, 1982, 1984, 1986, and 1989.

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

“This centennial edition contains 2 major reformatting of those portions of the chapter
on installation of sprinklers. A number of subsections have been added to allow the instal-
lation requirements for each type of style of sprinkler to be readily located. These include
positioning rules, spacing rules, and area of coverage rules to be found in one location for
cach type of sprinkler. Other changes have been made to mainsiream the extended cover-
age sprinkier and to recognize the benefits of fast-response sprinkler technology.
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GENERAL INFORMATION 13-5

NFPA 13
Standard for the
Installation of Sprinkler Systems
1996 Edition

NOTICE: An asterisk (%} following the number or letter des-
ignating 2 paragraph indicates explanatory material on that

paragraph in Appendix A.
fnformation on referenced publications can be found in

Chapter 11 and Appendix C.

Chapter 1| General Information

1-1 Scope. This standard provides the minimum require-
ments for the design and installation of automatic fire sprin-
kler systems and exposure protection sprinkler systems.
including the characier and adequacy of water supplics and
the selection of sprinklers, piping, valves, and atl materials
and accessories, but not inctuding the installation of private
fire service mains and water supplies.

NOTE: Consult other NFPA standards for additional
requirements relating (o water suppiics.

Storage in excess of 12 ft (3.7 m) in height or storage in
excess of 5 ft (1.5 m) in height of high hazard materials such
as Level 11 and 111 aerosols, idle pallets, rubber tres, rolied

per stored on end, plastics, and flammable liquids are out-
side the scope of this sandard. (For guidance and limita-
tions regarding areas, quantities, of methods of storage for
high hazard materials, see NFPA 30, 30B, 40, 58, 231, 231C,
231D, 231F, and 409.)

Exception No. 1. Wooden pallets stored up to 6ft(l8min
height or 'pa&uupm#ﬂ(l.Zm}inhdghtwiﬂxno!m
four stacks of wooden pallets or tu stacks of plastic pallets separated
from other siacks by at least an &1 (2.4-m) aisle. (For heights or
quantities exceeding these limis, see NFPA 231, Standard for Gen-
eral Stovage.}

Exception No. 2% Storage of rubber tires thut is incidental to the
snain use of the building and nol more than 2,000 jE(18s8 ).
On-tread storage, regardless of piling method, shall not exceed 23 f1
(7.62 m)in the divection of the whee! hole. Laced tives in racks shall
not exceed 5 fi (1.52 m) in height. Storage arrangements that are
acceptable as miscellaneous storage o7e:

{a) On floor, on side storage less than 12 ft (3.66 m) in height, o

5 Onﬂow,mamdsmmgekﬁ&an 5 ft (1.52 m) in height, or

{c) Double row or multi-row poriable or fixed vack storage less
than 5 fi (1.52 m) in height, o7

(d} Singiemwpmfabkorﬁxedmaﬁstomg!lmﬂmnwﬁﬂ.ﬁm)
inheich : ‘
Exception No. 3: Miscellaneous storage is within the scope of this
standard.

1-2 Purpose. The purpose of this standard is to provide a
reasonable d of protection for life and property from fire
through standardization of design, instaliation, and testing
requirements for sprinkler systems based upon sound engi-
neering principles, test data, and field experience. This stan-
dard endeavors to continue the excellent record that has been
established by sprinkler systems while meeting the needs of

changing technology. Nothing in this standard is intended to0
restrict new technologies or alternate arrangements, provided
the level of safety prescribed by this stanidard is not lowered.
Materials or devices not specifically designated by this standard
shall be utilized in complete accord with all conditions, require-
ments, and limitations of their listings.

NOTE I: A sprinkicr system is 2 specialized fire protection
system and requires knowledgeable and expericnced design
and installation.

NOTE®: Since its inception, this document has been devel-
oped on the basis of standardized materials, devices. and
design practices. However, certain paragraphs, such as 2-3.5,
4-4.9, and this one, allow the use of materials and devices not
specifically designat d by this standard, provided such use is
within parameters established by a Jisting organization. 1n
using such materials or devices, it is important thay alt condi-
tions, requirements. and limitations of the histing be fully
anderstood and accepted and that the instaliation be in com-
plete accord with such fisting requirements.

1.3 Retroactivity Clause. The provisions of this docu-
ment are considered necessary Lo provide a reasonabie level
of protection from loss of life and property from fire. They
reflect situations and the state of the art at the time the stan-
dard was issued.

Unless otherwise noted, it is not intended that the provi-
sions of this document be applied to facilities, equipment,
structures, ot installations that were existing or approved for
construction of installation prior (@ the effective date of this
document.

Exception: In those cases where it i determined by the authority
having jurisdiction that the existing situation involves a distinet haz-
ard to life or property, this standard shall apply.

1-4 Definitions.
1.4.3 NFPA Definitions.
Approved.® Acceptable to the authority having jurisdiction.

Authority Having Jurisdiction.” ‘The organization,
office, or individual responsible for approving equipment,
an installation, or a procedure.

Listed.* Equipment, materials, or services included in 2
list published by an organization acceptable to the authority
having jurisdiction and concerned with evaluation of prod-
ucts of services that maintains periodic inspection of pro-
duction of listed equipment of materials or periodic cvalua-
tion of services and whose listing states either that the
equipment, matetial, or service meets identified standards or
has been tested and found suitable for a specified purpose.

Shall, Indicates 2 mandatory requirement.

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

Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements, which is in a form generally suitable for manda-
tory reference by another standard or code ot for adoption
into law. Nonmandatory provisions shall be located in an
Appendix, footnote, oF fine-print note and are not 10 be con-

sidered a pant of the requirements of 2 standard.

1996 Edition




13-6 INSTALLATION OF SPRINKLER SYSTEMS

1-42 General Definitions.

Comparmment. As used in 4-4.5.3 and 6-4.4.4, a space
completely enclosed by walls and a ceiling. The compart-
ment enclosure is permitted to have openings 1o an adjoin-
ing space if the openings have 2 mimmum lintel depth of
8 in. (203 mm) from the ceiling.

Drop-Out Ceiling. A suspended ceiling system with
listed translucent of opaque panels that are heat sensitive
and fall From their sewing when exposed to heat. This ceiling
system is installed below the sprinklers.

Dwelling Unit. One or mare rooms arranged for the
use of ane or more individuals living together, as in a single
housckeeping unit novmally having cooking, living, sani-
1ary, and sleeping facilities.

For purposes of this standard, dwelling unit includes
hotel rooms, dormitory rooms, apartments, condominiums,
sleeping rooms in nursing homes. and similar living units.

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

Fire Suppression. Sharply reducing the heat release
rate of a fire and preventing its regrowth by means of direct
and sufficient application of water through the firc plume 10
the burning fuel surface.

High Challenge Fire Hazard., A fire hazard typical of
that produced by fires in combustible high-piled storage.

High-Piled Storage. Solid-piled, palletized, vack stor-
age, bin box, and shelfl storage in €xcess of 12 ft (3.7 m}in
height. (See 5.2.3.1.1%

Hydraulically Designed System. A calculated sprinkler
system in which pipe sizes are selected on a pressure loss
basis to provide a prescribed water density, in gallons per
minute per square foot [(L/minym®], or 2 prescribed mini-
mum discharge pressure of flow per sprinkler, digrributed
with a reasonable degree of uniformity over a specificd area.

Limited-Combustible Material. Asappliedtoa building
construction material, a material not complying with the
definition of noncombustible materiai that, in the form in
which it is used, has a potential heat value not exceeding
3500 Bua per 1b (8141 kjrkg) and complies with one of the
following paragraphs. (ayor (bl Materials subject to increase
in combustibility or flame spread rating beyond the limits
herein established through the effects of age, moisture, of
other atmospheric condition shall be considered combustible.

(a) Materials having a structural base of noncombustible
material, with a surfacing not exceeding a thickness of Yy in.
(3.2 mm) that has a flame spread rating not greater than 50.

(b} Materials, in the form and thickness used, other than
as described in (a), having neither a flame spread rating
greater than 23 nor evidence of continued progressive com-
Dustion and of such composition that surfaces that would be
exposed by cutting through the material on any plane would
have neither a flame spread rating greater than 25 nor evi-
Jence of continued progressive combustion.

Miscellaneous Storage.* Storage that does not exceed
19 i (3.66 m) in height and is inadental to another occu-
pancy use group as defined in 1-4.7 (see 5-2.3.1.1). Such stor-
age shall not constitute more than 10 percent of the building

1996 Edition

area or 4,000 sq fi (372 m?) of the sprinklered area, which-
ever is greater. Such storage shall not exceed 1,000 sq &
(93 m?) in one pile or arcd, and each such pile or area shall
be separated from other storage areas by at least 25 [ (7.62 m).
Protection criteria for rmiscellanecus storage are within the
scope of this standard.

Noncorshustible Material. A matenial that, in the form
in which it is used and under the conditions anticipated, will
not ignite, burn, support combustion, or release {lammable
vapors when subjected to fire or heat, Materials that are
reported as passing ASTM E136, Standard Tesl Method for
Behauvtor ofMa.unZals in @ Vertical Tube Furnace al 750°C, shall
be considered noncombustible materials.

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

Shop Welded. As used in this standard, shop in the term
shop welded means either: .

(a) At a sprinkler contractor’s or fabricator’s premise.

(b) In an area spedifically designed or authorized for such
wark such as a detached outside location, maintenance shop,
or other area (either temporary of permanent} of noncombus-
tible or fire-nesistive construction free of combustible and flam-
priable contents and suitably segregated from adjacent areas.

Small Rooms. Rooms of Light Hazard Qccupancy classi-
fication having unobstructed construction and floor areas
not exceeding 800 54 fi (74.3 m*). (See 1-4.7.1.) Rooms shall
be enclosed by walls and a ceiling. Openings to the adjoin-
ing space are permited if the minimum lintel depth is 8 in.
(203 mm) from the ceiling.

Sprinkler System.* -For fire protection purpaoses, an inte-
grated system of underground and overhead piping designed
in accordance with fire protection en ineering standards. The
installation includes one or more autamatic water supplies.
The portion of the sprinkler system aboveground i3 3 newwork
of specially sized or hydraulically designed piping installed ina
building, structure, OF area, generally overhead, and to which
sprinklers are artached in a systematic patiertt. The valve con-
trotling cach system riser is located in the system riser or its
supply piping: Each sprinkler system riser includes a device for
actuating an alarm when the system isin operation, The system
is usually activated by heat from 2 fire and discharges watcr
over the fire area.

NOTE: The design and installation of water supply faciii-
ties such as gravity tanks, fire pumps, reservoirs of pressure
tanks, and undesground piping are covered by the {ollowing
NEPA standards: NEPA 20, Standard for thr | nstaflation of Cen-
trifugal Fire Pumps: NEPA 22, Standard for Water Tanks for Pri-
walr Fire Protection; and N FPA 24, Standard for the Installation of
Private Fire Service Mains and Their Apprurienantes.

Thermal Barrier. A material that will limit the average
remperature risc of the unexposed surface to ot more than
950°F (121°C) after 15 minutes of fire expaosurc complying with
the sandard timé-emperature curve of NFPA 251, Standard
Methods of Fire Tests of Building Construction and Materials.

1-4.3 Sprinkler System Type Definitions.

Antifreeze System, A WE pipe sprinkler system employ-
ing automatic sprinklers attached to a piping system col-
taining an antifreeze solution and connected Lo a water sup-
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1v. The antifrecze solution is discharged, followed by water,
immediately upon operation of sprinkiers opened by heat
from a fire.
Circulating Glosed-Loop System. A wet pipe sprinkler
em having non-fire-protection connections to aulomatic
sprinkler sysiems in 2 closed-loop piping arrangement for
(he purpose of utilizing sprinkler piping 10 conduct water
for heating or cooling, Water is not removed or used from
the system, but only crculated through the piping system.
Combined Dry Pipe-Preaction System. A sprinkler sys-
{em employing automatic sprinklers ‘auached to a piping sys-
(e containing air under pressure with a supplemental detec-
tion system installed in the same areas as the sprinklers.
ration of the detection system actuales tripping devices
shat open dry pipe valves simultaneously and without loss of air
pressure in the system. Operation of the detection system also
opens listed air exhaust valves at the end of the feed main,
which usually precedes the opening of sprinkiers. The detec-
rion system alsa seTves as a0 automatic fire alarm systen.

Deluge System. A sprinkler system employing open
sprinklers attached o0 a piping system connected 10 3 water
supply through 2 valve that is opened by the operation of 2
detection system instalied in the same areas as the sprin-
kiers. When this valve opens, water fiows into the piping sys-
tem and discharges from all sprinklers attached thereto.

Dry Pipe System. A sprinkler system employing auta-
matic sprinklers attached 0 a piping system containing air
or nitrogen under pressure, the release of which (as from
the opening of 2 sprinkler) permits the water pressufe 0
open a valve known as 3 dry pipe valve. The water then flows
into the piping system and out the opened sprinklers.

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

Looped System.* A sprinkler system in which multiple
cross mains are tied together so asto provide more than one
path for water 10 flow to an operating sprinkler and branch
fines are not tied together.

_Preaction System. A sprinkler system employing auto-
matic sprinklers attached to a piping system contaimng air
that may or may not be under pressure, with a supplemen-
1al detection system installed in the same areas as the sprin-
Klers. Actuating means of the valve are described in 3-3.2.1.
Actuation of the detection system opens 2 valve that permits
water to flow into the sprinkier piping system and to be dis-
charged from any sprinkiers that are open.

Wet Pipe System. A sprinkler system employing auto-
matic sprinklers attached to a2 piping system containing water
and connected to a water supply 50 that water discharges
immediately from sprinkiers opened by heat froma fire.

1-4.4* System Component Definitions.

Branch Lines. The pipes in which the sprinklers are
placed, either directly or through risers.

Cross Mains. The pipes supplying the branch lines,
either divectly or through risers.

Feed Mains. The pipes supplying cross mains either
direcily or through risers.

Flexible Listed Pipe Coupling. A listed coupling or fit-
ting that allows axial displacement. rotation, and at least |
degree of angular movement of the pipe without inducing
harm on the pipe.

Exception: For pipe diameiers of 8 in. (203.2 mm)} and larger, the
angular movement shall be permitied to be less than 1 degree but not
fess than 0.5 degrees.

Risers. The vertical supply pipesin 2 sprinkler system.

Sprig-up. Alinethat rises vertically and supplies a single
sprinkier.

Supervisory Devices. Devices arranged to supervise the
operative condition of automatic sprinkler systems.

System Riser. The aboveground horizental or vertical
pipe between the water supply and the mains {cross oF feed},
which contains a centrol valve (either direaly or within its
supply pipe) and a waterflow alarm device.

1-4.5 Sprinkler Definitions.

1-4.5.1% The characteristics of a sprinkler that define its
ability to control or extinguish a fire are:

(a) Thermal Sensitivity. A measure of the rapidity with
which the thermal element operates as installed n a specific
sprinkler or sprinkler assembly. One measure of thermal
sensitivity is the Response Time Index {RT1) as measured
under standardized test conditions.

1. Sprinklers defined as fast response have 2 thermat
element with an RT1 of 50 (melcrs—-seconds) Ys or iess, or

9. Sprinklers defined as standard response have a ther-
mal element with an RT1 of 80 {meters-seconds) Y» or more.

(b Temperature Rating.
(¢) Orifice Size. See Chapter 2.
(d) Installation Orientation (see 1-4.5.3).

(¢) Water Distribution Characteristics  {i.e., application rate,
wall wetting).

H Sperial Service Conditions (see 1.4.5.4).

1-4.5.2 Sprinklers defined according to design and perfor-
marnce characieristics:

Early Suppression Fast-Response (ESFR) Sprinkler.* A
type of fast-response sprinkler that meets the criteria of
1-4.5.1(a}} and is listed for its capability to provide fire sup-
pression of specific high chailenge fire hazards.

Extended Coverage Sprinkler. Atype of spray sprinkler
that complies with the extended protection areas defined in
Chapter 4.

Large-Drop Sprinkler. A type of sprinkier that is capa-
ble of producing characteristic large water droplets and that
is listed for its capability to provide fire comtrol of specific
high challenge fire hazards.

Nozzles. Devices for use in applications requiring spe-
cial water discharge pauterns. direciional spray, or other
unusual discharge characteristics.

O1d-Style/Conventional Sprinkler. Sprinklers that
direct from 40 to 60 percent of the total water initially in 2
downward direction and that are designed to be installed
with the deflector either upright or pendent.

Open Sprinklers. Sprinkler that do not have actuators
or heat-responsive elements.
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kler that meets the critena of 1-4.5.1(a)] and is listed as a
quick-response sprinkler for its intended use.

Quick-Response Early Suppression (QRES) Sprinkler.®
A type of quick-response sprinkler that mects the criteria of
1-4.5.1(a)1 and is listed for it capability to provide fire sup-
pression of specific firc hazards.

Quick-Response Extended Coverage Sprinkier. Aype
of quick-response sprinkler that meets the criteria of
1-4.5.1¢a)1 and complies with the extended protection arcas
defined in Chapter 4.

Residential Sprinkler. A type of fast-response sprinkier
that meets the criteria of 1-4.5.1(a}! that has been specifi-
cally investigated for its ability to enthance survivability in the
room of fire origin and is listed for use in the protection of
dwelling units.

Special Sprinkler. Sprinklers that have been tested and
Jisted as prescribed in 4-4.9,

Spray Sprinkler. A type of sprinkler listed for its capa-
bility to provide fire control for a wide range of fire hazards.

\ Quick-Response {QR) Sprinkier. A type of spray sprin-

1.4.5.3 Sprinklers defined according to orientation:
Concealed Spriniler. Recessed sprinklers with cover plates.

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

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

Recessed Spriniler. Sprinklers in which all or part of
the body, other than the shank thread, is mounted within a
recessed housing.

Sidewa!l Sprinkier. Sprinklers having special deflectors
that are designed to discharge mast of the water away from
the nearby wall in a pattern resembling one quarter of a
sphere, with 2 small portion of the discharge directed at the
wall behind the sprinkler.

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

1-4.54 Sprinklers defined according 1o special application
or environment:

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

Dry Sprinkler.® Sprinklers secured in an extension nip-
ple that hasa seal at the inlet end to prevent waicr from
entering the nipple until the sprinkler operates. Dry sprin-
Ylers are intended to extend into an unheated area from 2
wet pipe sysiem or {for dry-pendent sprinklers) to be used
on a dry pipe system in the pendent position.

Intermediate Level Sprinkler/Rack Storage Sprinkler.
Sprinklers equipped with imegral shields to protect their
operating elements from the discharge of sprinklers
installed at higher elevations.

Ornamental/Decorative Sprinkler. $prinklers that have
been painted or plated by the manufacturer.
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1-4.6 Construction Definitions.

Obstructed Construction.” Construction where beams.
trusses, or other members impede heat flow or water distri-
bution in 2 manner that materially affects the ability of sprin-
lers to control or suppressa fire.

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

For descriptions of construction types, s&¢ A-1-4.6(a)

and {b).

1-4.7* Classification of Occupancies. Occupancy classifi-
cations for this standard relate to sprinkler installations and
their water supplies only, They are not intended to be a gen-
eral classification of occupancy hazards.

§-4.7.1* Light Hazard Occupancies. Qccupangies of por-
tons of other occupandies where the quantity and/er com-
pustibility of contents is low, and fires with relatively low
rates of heat release are expected.

1-4.7.2 Ordinary Hazard Occupancies.

1-4.7.2.1* Ordinary Hazard (Group 1} Occupancies of
portions of other ocrupandies where combustibifity is low,
quantity of combustibles is moderate, stockpiles of combusti-
bles do not exceed B ft (2.4 m), and fires with moderate rates
of heat release are expecied.

1.4.7.2.2% Ordinary Hazard {Group 2). Qccupancies of
portions of other occupangies where quantity and combusti-
bility of contents is moderate to high, stockpiles do not
exceed 12 i (3.7 m), and fires with moderate to high rates of
heat release are expected.

1-4.7.3 Extra Hazard Occupancics.

1-4.7.3.1* Qccupancies of portions of other occapancies

where quantity and combustibility of contents is very high

and flammable and combustible liquids, dust, lint, or other
aterials are present, introducing the probability of rapidly
eveloping fires with high rates of heat release.

1.47.532 Exura hazard ocecupancies involve a wide range of
variables that may produce severe fires. The following shall be
used to evaluate the severity of Extra Hazard Occupancies:

Extra Hazard (Group 1) includes occupancies described
in 1-4.7.5.1 with linde or 1o flammable or combustible liquids.

Extra Hazard (Group 2) includes occupancies described
in 1-4.7.3.1 with moderaic 0 cubstantial amounts of flam-
mable or combustible liquids or where shielding of combus-
tibles is extensive.

1-4.7.4 Special Occupancy Hazards.

1.47.4.1* Other NFPA standards contain sprinkier system
design criteria for fire control or suppression of specific haz-
ards. These are listed in Chapter 11 and indude but arc not
limited to NFPA 30, fnmmglt and Combustible Liquids Code;
NEPA 30B, Code for the Manufacture and Storage of Aevosal
Products; NFPA 40, Standard for the Storage and Handling of
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Cellulase Nitrate Motiont Picture Film; NFPA 58, Standard for the 1.5 Abbreviations. The standard abbreviations in Table

Storage and Handling of Liquefied Petroleum Gases; NFPA 231, 1-5 shall be used on the hydraulic calculation form.

Standard for General Storage; NFPA 231C, Standard for Rack

Storage of Materials; NFPA 281D, Standard for Storage of Rub- 1-6 Level of Protection.

ber Tires; NFPA 281E, Recommended Practice for the Storage of o . )
Cotton; NFPA 231F, Standard for the Storage of Roll 1-6.1 A building, where protected by an automatc sprin-

Paper; NEPA 282, Standard for the Protection of Records; and kler system installation, shall be provided with sprinklers in

NFPA 409, Standard en Aircraft Hangars. all areas.

34742 Miscellaneous starage as defined herein shall be clas- Exception: Where specific sections of this standard permit the

sified as to occupancy group in accordance with Table 1-4.7.4.2. omission of sprinklers.

1-4.7.42.1 The commodity classifications and storage 1-6.2 Limited Area Systems. When partial sprinkler sys-
characteristics in Table 1-4.7.4.2 shall be as defined in NFPA tems are installed, the requirements of this standard shall be
931, Standard for General Storage, and NFPA 931C, Stendard used insofar as they are applicable. The authority having
for Rack Storage of Materials. jurisdiction shall be consulted in each case,

Table 1-4.7.4.2 Occupancy Group Ciassification for Miscellaneous Storage 12 ft 3.Tmjor Lest in Height*t

Group A Plastics
Height Ceiling Rack-R Cartoned Exposed
of Clearance 10 or
Storage Top of Storage Palletized-P Solid Expanded Solid Expanded
Tobht No limit RF OH-2 OH-2 OH-2 OH-2
Over5Rwo ot Tobft R-P EH-1 EH-1 EH-2 EH-2
Over5fio 106t OQver 5 ft R-P EH-2 EH-2 EH-2
1o 101t
Over5fito8ft Over 5 Rt P EH-2
Over 10 fito 1214 To 15t P EH-2 EH-2
Over 10 fito 121t Over 5 ft R OB-2 OH-2 | OH-2 OH-2
+1 level +1 level +1 level +1 level
in rack in rack in rack in rack
Over10fic 12£ Tobtt R-P FH-2** EH-2%* EH.2** EH-2
Wiscellaneous Tire Storage
Filing Methods Heighst of Sworuge Occupancy Group
On ficor, on side 5fiwo 121t EH-1
On floor, on tread or side To5ft OH-2
Single, dauble, or multi-row racks Tosht OH-2
Single row rack, portable ) 5fRwl2ft EH-1
Single row rack, fixed Sfio12h EH-1 or OH-2 plus 1
Jevet of in-rack sprinklers
Rolied Paper Stored on End Height of Storage Occupancy Group
Heavy and medium weight Tolft OH-2
Over 810 12t EH.1
Thsdue To 10t . EH-1
Idle Pallet Storage Hleight of Storage Qccupancy Group
To 6 ft wooden OH-2
To 4 fi plastic OH-2

For 51 Unin: 1 i = 0.5048 m.

For sorage heights or clearance &0 ceiling in cxcess of the above configurations, see NFPA 231, 281C, 231D, or 231F as appropriate.

«*For rack sorage, OH-2 +1 Levelin rack shall alsc be permited.

1The design of the sprinkler sysiem shail be based o the conditions that will routinely or periodically exist in the building creating the greatest watce demand,
including pile height and clearance.
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Table 1.5 Hydraulic Symbals

Symbeol of
Abbreviation Tem
P Pressurc in psi
gpm 1.5, gallons per rainite

q Flow increment in gpm (0 be added at a specilic
jocation

Q summation of flow in gpm at a specific location

P, Total pressure inpsiata point in 3 pipe

Py Pressure loss due 0 friction between points
indicated in location column

P Pressure due 1o elevation difference between

indicated points. This can be z plus value ora
minus value. Where rminus, the (—) shali be
used; where plus, no sign need be indicated.

P, Velocity pressure in psiata paint in 2 pipe
| Normal pressure in psiatapointina pipe
E go* EN
EE 45° Elt
LL.E Long-turn ethow
Cr Cross
T Teg—fow tarned 80°
GV Gate valve
BY Butterfly {(waler) check valve
Del V Deluge valve
ALV Aarm valve
DPv Dry pipe valve
v Swing check valve
wWCV Bunerfly {wafer) check valve
St Strainer
psi Pounds per square inch
v Velocity of water in pipe in fect per second

Chapter 2 System Components and Hardware

9.} General. This chapter provides requirements for cor-
rect use of sprinkler system components.

9.1.1* Al materials and devices essential o successful sys-
tem operation shall be listed.

Exception No. L Equipment as permitted Table 2-3.1, Table
2.4.1, and the Exceptions to 2.6.1 and 2-6.1.1 shall not be required
10 be bisted. :

Exception No. 2 Components that do not affect system perfor-
manee such as drain piping, drain valves, and signs need not be
listed. The use of reconditioned valves and devices other than sprin-
Hlevs as replocement equipment in existing systems shall be permitted.

2.1.2 System componems <hall be rated for the maximum
working pressure to which they are exposed but not less
than 175 psi (12.1 bars).

2.2 Sprinklers.
9.2.1 Only new sprinklers shalt be instalied.
2.2.2 Sprinkler Discharge Characteristics.

2.22.1 The K factor, relative discharge, and identification
for sprinklers having different orifice sizes shall be in accor-
dance with Table 2-2.2.

Exception No. I Listed sprinklers hauing pipe threads different
fram those shawn in Table 2-2.2 shall be permitied.
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Exception No. 2 Sprinklers witha larger orifice diameler and whick
increase the flow by a 50-percent increment when compared uith a
Yain, (12.7-mm)} orifice sprinkler shall be permitted where listed tn
accordance with 4-4.9.

2.92.3 largedropand ESFR sprinkiers shall be mintmum
¥, in. nominal orifice size. The ESFR sprinkler orifice shall
be selected as appropriate for the hazard. (See Chapter 3.)

2.2.% Limitations.

2.2.3.1 Sprinklers shall not be listed for protection of 2
portion of an occupancy classification.

Exception No. I Residential sprinklers.

Exception No. 2 Special sprinklers shall be permitted to be listed
for. protection of a specific construction feature in a poriion of an
eccupancy classification. {See 4-4.9.}

2.2.3.2 For Light Hazard Occupancies not requiring as
much water as is discharged by 3 nominal Ve-in. (12.7-mm}
orifice sprinkler operating at 7 psi (0.5 bar}, sprinklers hav-
ing a smaller orifice shall be permitted subject 1o the follow-
ing restrictions:

(a) The system shall be hydraulically calculated. (See
Chaper 6.)

(b) Small-orifice sprinkiers shall be installed i wet sys-
tems only.

Exception: Small-orifice outside sprinklers for grotection from
exposure fires installed in conformance with Section 3-7 shall be
permitted.

() A listed strainer shall be provided on the supply side
of sprinkiers having nominal orifice sizes smaaller than ¥y in.
(2.5 mm)}.

2.2.3.3 Sprinklers having orifice sizes exceeding Ye in.
{12.7 mm} and having Yz in. (12,7 mm} NFT shall not be
installed in new sprinkler systems.

2.2.4* Temperature Characteristics.

2.2.4.1 The standard temperature ratings of automatic
sprinklers are shown in Table 9.9 4.1. Automatic sprinidcrs
shall have their frame armns colored in accordance with the
¢color code designated in Table 2-2.4.1.

Exception No. 1. A dot an the top of the deflector, o7 the calor of
the coating material, o colored frame arms shall be permitted for
color identification of carrasion-resistant sprinklers.

Exception Ne. 2: Color identification shall not be required for
srnamental sprinklers such as factory-plated o7 faclorygmimed
sprinklers or for vecessed, flush, or concealed sprinklers.

Exception No. 3 The frame arms of bulb-type sprinklers shall nat
be required Lo be color coded. :

2.2.4.2 The liquid in pulb-type sprinklers shall be color
caded in accordance with Table 2-2.4.1.

2.2.5 Special Coatings.

2.2.5.1% Listed corrosion-resistant sprinklers shail be
installed in Jocations where chemicals, moisture, oF other
corrosive vapors sufficient to Cause corrosion of such devices

exist,
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f
Table 2-2.2 Sprinkler Discharge Characteristics Identification
Nominal Percent of Nominal
Orifice Nominai Orifice Size
Size K Yz in. Thread Marked
) {mm) Factor' Discharge Type Pintle On Frame
Yy 6.4 1.3-1.5 25 Yo i NPT Yes Yes
6 8.0 1.8-2.0 33.3 Ygin, NFT Yes Yes
N 9.5 26-2.9 50 g in. NPT Yes Yes
M6 11.0 4§.0-4.4 75 Vg in. NPT Yes Yes
Ya 12.7 53%-5.8 100 Yz in. NFT No No
ige 13.5 7.4-82 140 % in. NFT or Ne No
g in. NPT Yes Yes
L i5.9 1L0-1L5 200 Yg in. NPT or Yes Yes
¥y in. NPT Yes Yes
Yy 19.0 15.5-14.5 250 ¥y in, NPT Yes Yes
u¥, factar is the consant i the formula Q = Ky/P For St Units: Qg = KV P,
chere {1 = Flow in gpm where Q, = Flow in Lmin
p = Pressure in psi P, = Pressure in bars
Kp= 4K
‘fable 2-2.4.] Temperature Ratings, Classifications, and Color Codings
Max.
Ceiling Temperature
Temp. Rating Temperature Color Glass Bulb
L3 C *F Classification Code Colors
[
100 38 18510 170 571077 Ordinary Uncolored or black Orange ot red
150 66 17510 225 76 w0 107 Intermediate White Yellow or green
2925 107 250 1o 300 121 1o 149 High Blue Blue
A00 i49 425 w0 375 163 to 191 Extra high Red Purple
373 191 40010475 204 10 246 Very extra high Green Black
475 246 500 to 375 260 10 302 Ulira high Orange Black
€25 329 650 843 Uhra high Orange Black
2.2532% Corrosion-resistant Coatings shall be applied only 2.2.8 Stock of Spare Sprinklers.

by the manufacturer of the sprinkler.

Exception:  Any damage 1o the protective coaling occurring at the
time of installation shall be repaived ol once using only the coating
of the manufacturer of the sprinklér in the approved manner so thal
no part of the sprinkler will be exposed after installation has been
completed.

9.253% Unless applied by the manufacturer, sprinklers
shall not be painted, and any sprinklers that have been
painted shall be replaced with new listed sprinklers of the
same charactreristics, including orifice size, thermal
response, and water distribution.

Exceplion: Factory-applied paint or coating to sprinkler frames in
arcordance with 2-2.4.1 shail be permitted.

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

2.2.6 Escutcheon Plates.
2961 Nonmetallic escutcheon plates shall be listed.

2.3632% Escutcheon plates used with a recessed or flush-
type sprinkler shall be part of a listed sprinkier assembly.

2.2.9* Guards and Shields. $prinkiers subjec to mechan-
ical injury shall be protected with listed guards.

9.2.8.1 A supply of spare sprinklers (never fewer than 6) shall
be maintained on the premises so that any sprinklers that have
operated or been damaged in any way Ganbe promptly replaced.
These sprinklers shall correspond to the types and temperature
ratings of the sprinkiers in the property. The sprinklers shall be
kept in a cabinet located where the temperature to which they
are subjected will at no time exceed 100°F (38°C).

2.2.8.2 A special sprinkler wrench shall also be provided
and kept in the cabinet 1o be used in the removal and instal-
tation of sprinklers.

2.2.8.8 The stock of spare sprinklers shall inciude all types
and ratings instalied and shall be as follows:

(a) For systems having less than 300 sprinklers, not {fewer
than 6 sprinklers.

{b) For systems with 300 to 1000 sprinklers, not fewer
than 12 sprinklers.

{c) For systems with over 1000 sprinklers, not fewer than
24 sprinklers.

2.3 Pipe and Tube.

2.3.1 Pipe or tube used in sprinker sysiems shall meet or
exceed one of the standards in Table 92.4.1 or be in accordance
with 2-3.5. In addition, steel pipe must be in accordance with
2.3.2 and 2-3.3, copper tube must be in accordance with 2-3.4,
and nonmetallic pipe must be in accordance with 2-5.5 and
with the portions of the ASTM standards specified in Table
2.3.5 that apply to fire protection service.
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“Table 2-3.1 Pipeor Tube Materisis snd Dimensions Table 2-35 § inlly Listed Pipe or Tube Materials and
Pe
Dimensions
Materiais and Digaensions Standard
—— Materials snd Dimensions &
Ferreus Piping (Welded and Seamless) P u tndacd
. . . fic Pipin
Spec. for Black and Hot-Dipped Zinc onmetaliic Fipiog .
Coated (Galvanized) Welded and Seamiess %{;&:f'ﬂueoé‘l ;O{ Specia : é&ﬁ:‘?
Stect Pipe for Fire Prowection Use ..o ASTM A 735 (CPVnCTIt’i olyviny < ASTM F 442
pec. for Welded and Seatnless Stecl Pipc.. ANSY/ S?cdmdmp;;‘g;;;;i Ty “
ASTM A 53 Polybutylene (PB) Pipe coovocooomrooo ASTM D 3309
Wrought Steel PIpe .o oseessenseoroesr it ANSI B36.10M
~Resi Steel . R .
SPP‘:;:-OT B Rw‘fnfc.?ﬁ?f e ASTM A 135 bends are made with 1o kinks, ripples, distortions, reduc-
"""""""" S" i tions in diameter, or any noticeable deviations from round.
Cosp W?‘ab;:n?wn(’:o :e.;_::be ASTM B T5 For Sch-40 and copper tubing, the minimum radius of a
pec. for Seamicss Copper 5% L 17T \STM B 88 bend shall be 6 pipe diameters for pipe sizes 2 in. (51 mm)
Spec. for Seamless Copper ater Tube .o and smaller, and 5 pipe diameters for pipe sizes 2¥z in.
SP‘CVC;:OY &;‘;‘;’S;‘i&“m:“;:‘féo o (64 mm) and larger. For all other steel pipe, the minimum
" - . " ;
Alloy LA PPC ‘‘‘‘‘‘‘‘ Pp _______ ASTM B 251 radius of a bend shall be 12 pipe diameters for all sizes.
Fluxes for Soldering Applications of Copper 2.3.7 Pipe Identification. All pipe, including specially
and Copper Alloy Tube «oooooremmer ASTM BBIL3 listed pipe allowed by 9.3.5, shall be marked continuously
Brazing Filler Metal (Classification BCuP-3 along its length by the manufacturer in such a way asto prop-
of BOUP-}ercosnnprmomssmennmsnsi s AWS A58 exly identify the type of pipe. This identification shall include
Solder Metal, 95-5 (Tin-Antimony-Grade the manufacturer’s name, madet designation, or schedule.
..... ASTM B 32
ASTM B 446 2.4 Fittings.
ASTM B 467

2.4.1 Fiuings used in sprinkler systems shall meet or

9.3.9% When steel pipe listed in Table 2-3.1 is used and exceed the standards in Table 2»4.1'orbc in accordance with

joined by welding as referenced in 2-5.2 or by roli-grooved 24.2.In addition 1o the standards in Table 2-4.1. CPVC fit-
ipe and finings as referenced in 2-5.3, the minimum nominal ungs <hall also be in accordance with 2-4.2 and with the por-

wall thickness for pressures up © 300 psi (20.7 bars) shall be in gons of the ASTM ‘stzmdarc.is specified in Table 2-4.2 that

accordance with Schedule 10 for sizes up to 5 in. (127 mm}; apply to fire protection service.

0.134 in. (340 mm) for 6 in. (152 mm) and 0.1B8 in. 9.43°

Other € f fittings investi ted fi itability i
4. 78 mm) for 8- and 10-in. (208-and 9%4-mm) pipe. ther types 2 gs VeSS or suitabitty '

automatic sprinkler instailagons and listed for this service,

ion:  Pressure limitations and wall thickness for steel pipe including but not timited o polybutylene, chlorinated poly-
listed in accordance with 2-3.5 shall be in accordance with the fist- vinyl chioride (CPVC), and stcel differing from that pro-
ing requirements. vided in Table 2-4.1, shall be permitted when installed in

accordance with their listing limitations, including installa-

2.33 When steel pipe listed in Table 2-3.1 is ioined by tion instructions.

threaded Hutings referenced in 2-5.1 or by fittings used with

pipe having cut grooves. the minimum wail thickness shall 9.4.3 Fitngs shalibe extra-heavy pattern where pressures
be in accordance with Scheduie 30 [in sizes 8 in. (203 mm) exceed 175 psi (12.1 bars).

and larger] or $chedule 40 {in sizes less than 8 in. (203 mm}} Exception No. 1 Standard weight . , .

. . N £ ght pattern cast-tran futtings 2 m.
pipe for pressures Up (0 300 psi (20.7 bars). (51 mm) in size and smaller shall be permitted where fressures do
Exception:  Pressure limilations and wall thickness for steel pipe nal exceed 300 psi (20.7 bars).
specualty listed in accordance with 2-3.5 shall be in accordance wnth Exception No. 2: Standard weight patiern malleable iron fittings
the listing requiremenis. E T (152 mm) in size and smaller shall be permitted where pres-
9.34% Copper tube as specified in the standards listed in sures do not exceed 300 psi (20.7 bars).

Table 2-8.1 shall have a wall thickness of Type K, L, ot M Exception No. 3: Fittings shail be permitied for system pressures

where used in sprinkier systems. up to the limils specified in their listings.

9.35% Other types of pipe o7 (ube investigated for suitabil- 2.4.4* Couplings and Unions. Screwed unions shall not
ity in automatic sprinkler installations and listed for this ser- be used on pipe larger than 2 in. {51 mm). Couplings and
vige, incdluding but not Jimited to polybutylene, chlorinated unions of other than screwed-type shall be of types listed

polyvinyl chloride (CPVC), and steel, differing from that specifically for use in sprinkler systcms.
provided in Table 9.3.1 shall be permitted where installed in

Y ccordance with their listing limitations, including installa- 2.45 Reducers and Bushisgs. A one-piece reducing fiing
sion instructions. Pipe or tube shall not be listed for portions shall be used wherevera change 18 made in the size of the pipe.
of an occupancy classification. Bending of piPc_c'onfcming Exception No. I: Hexagonal or face bushings shall be permitied in
0 2-3.5 shall be permitted as allowed by the listing. reducing the size af openings of fittings when standard fittings of the

2.3.6 Pipe Bending, Bending of Sch-10 sieel pipe, ot any required size are ot & .
steel pipe of wall thickness equal to or greater than Sch-10 Exception No. 2: Hexagonal bushings as permitted in 4-13.18.1
and Types K and 1 copper tube shall be permitted when are acceptable.

THOE Erttion
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Table 2.4, Fittings Materials and Dimensions

e
Materials and Dimensions Standard
tron
e ron Threaded Fitungs,
Class 125 and DEQ . euvererarresrarssrens ANSI Bi6.4
Cas ron Pipe Flanges
and Flanged Fitings ..ooooovaemvenees ANSIB16.1
palicable Iron
Malieable lron Threaded Fittings,
Class 150 and SO0 .. ovemrearercivnramsses ANS1 B16.3
Factory-made Wrought Sreel
Buttweld FItngs . coooooeianmaesaraes ANSIB163
puniwelding Ends for Pipe. Valves.
Flanges, and FIngs v omeness ANSI B16.25
§pec, for Piping Fittings of Wrought
Carbon Sieel and Alloy Steel
for Moderate and Elevated
TOMPETAtHEES 1ooeovesranersnrrntre s oo ASTM A 234
Seel Pipe Flanges and Flanged Fitungs..... ANSI B16.5
Forged Steel Fitlings. Socket Welded
and Th P: SUUUUTTIIRRSRRPSORIT PRI ANSI B16.1}
CoppeT
Wrought Copper and Bronze Solder-
oint Pressure FIRZs .ooovnenmves ANSI B16.22
(a1 Bronze Solder-Joint Pressure
FHENES <. cvnresscssimmsesnrisstzesir 00 ANSI B16.18

p——

able 2-4.2 Specially Listed Fittings Materials and Dimensions

Materials and Dimensions Standard
Chiorinated Polyviny! Chloride (CPVC)

Specification for Schedule 80 ceve

Threaded FUIRES. ccooovoerrroernmias ASTM F 487
Specification for Schedule 40 CPVC

Socket-type FIINES oo ceniemenzernees ASTM F 438
Specification for Schedule BO CPVC .

Socket-type FIMIRES ..vvoeorarroverereer ASTM F 439

2.5 Joining of Pipe and Fittings.
2.5.1 Threaded Pipe and Fittings.

2.5.1.1 Al threaded pipe and fitzings shall have threads
cut 1o ANSUASME B1.20.1, Pipe Threads, General Purpose.

2.5.1.2% Steel pipe with wall thicknesses less than Schedule
80 [in sizes § in. (203 mm) and larger] or Schedule 40 {in
sizes less than 8 in. (203 mm)i shall not be joined by
threaded fitings.

Exception: A threaded assembly investigated for suitability in
automatic sprinkler insillations and listed for this service shall be
pervidited.

2513 jJoim compound or tape shiall be applied only to
male threads.

2.5.3% Welded Pipe and Fittings.

2.52.1 Welding methods that comply with all of the
requirements of AWS D10.9, Specification for Qualification of
Welding Procedures and Welders for Piping and Tubing, Level
AR-8, are acceptable means of joining fire protection piping.

2.5.2.2% Sprinkler piping shall be shop welded.

Exception No L Welding of tabs for [ongitudinal earthquake
bracing io in-place piping shall be itted where the welding pro-
cess is performed in accordance with NFPA 518, Standard for Fire
Prevention in Use of Culting and Welding Processes. :

Exception No. 2: Where the design specifications call for all or

part of the piping lo be welded in place, welding of sprinkler piping .
in place shall be t1ed where the welding process is performed in
accordance with NFPA 518, and the mechanical fittings required

by 4-13.15 and 4-13.22 are provided.

2.52.8 Fittings used to join pipe shall be listed fabricated
fittings or manufactured in accordance with Table 2-4.1.
Such fittings joined in conformance with a qualified welding

cocedure as set forth in this section are an acceptable prod-
uet under this standard, provided that materials and wall
thickness are compatible with other sections of this standard.

Exception;  Fittings are not required where pipe ends are buttwelded.

2.524 No welding shali be performed if there is impinge-
ment of rain, snow, sleet, or high wind on the weld area of
the pipe product.

2.5.2.5 When weldingis performed:

(a)* Holes in piping for outlets shall be cut to the full inside
diameter of fittings prior welding in place of the firtings.

{b) Discs shall be retrieved.

() Openings cut into piping shall be smooth bore, and afl
internal slag and welding residue shall be removed.

(d) Fiutings shall not penetratc the internal diameter of
the piping.

(g} Steel plates shall not be welded to the ends of piping
or fittings. -

{fy Fittings shall not be modified.

(g) Nuts, clips, eye rods, angle brackets, or other fasteners
<hall not be welded to pipe or fittings.

Exception:  Only labs welded to pipe for longitudinal earthquake
braces shall be permitted. (See 4.144.3.5.5)

2.59.6 When the pipesizeinarun of piping is reduced, 2
reducing fitting designed for that purpose shall be used.

2.52.7 'Torch cutting and welding shalt not be permitted
as a means of modifying or repairing sprinkler systems.

2.5.2.8 Qualifications.

2.5.2.8.1 A welding procedure shall be prepared and quali-
fied by the contractor of fabricator before any welding is done.
Qualification of the welding procedure to be used and the per-
formance of all welders and welding operators is required and
shall meet or exceed the requirements of American Welding
Society Standard AWS D109, Level AR-3.

9.52.82 Contractorsor fabricators shall be responsible for
alt welding they produce. Each contractor or fabricator shall
have available to the authority having jurisdiction an estab-
lished written quality assurance procedure ensuring compli-
ance with the requirements of 2-5.2.5.

2.5.2.9 Records.

2.5.2.9.1 Weiders or welding machine operators shall,
upon completion of each weld, stamp an imprint of their
identification into the side of the pipe adjacent 10 the weld.
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#5292 Contracors or fabricators shall maintain centified
records, which shall be available to the authority having juris-
diction, of the procedures and the welders or welding
machine operators employed by them along with their welding
identification imprints. Records shall show the date and the
results of procedure and performarnce qualifications.

2.53 Groove Joining Methods.

2.53.1 Pipejoined with grooved fitings shall be joined by
a listed combination of fittings, gaskets. and grooves.
Grooves cut or rolled on pipe shall be dimensionally com-
patible with the fitings.

2.5.3.2 Grooved finings including gaskets used on dry
pipe systems <hall be listed for dry pipe service.

2.5.4* Brazed and Soldered Joints.
tion of copper wube shall be brazed.

Joints for the connec

Exception No. I Solder joints shall be permitted for exposed wel
pipe systems ight Hazard Occupancies where the temperature
classification of the installed sprinklers 15 ordinary or intermediale.
Exception No. 2:  Solder jonis shall be permilted for el pipe sys-
tems in Light Hazard and Drdinary Hazard (Group 1) Occupaneizs
where the piping & concealed, irvespective of sprinkler temperature
yatings.

»5.4.1% Soldering fluxes shall be in accordance with Table
2.3.1. Brazing fluxes, if used, shall not be of highly corro-

sive Lype-

2.55 Other Types. Other joining methods investugated
for suitability in automatic sprinkier instaltations and listed
for this service shall be permitted where installed in accor-
dance with their hsting limitations, including instaliation
instructions. .

2.5.6 End Treatment After cutting, pipe ends shail have
burrs and fins removed.

9.5.61 Pipe used with listed fittings and its end treatment
shall be in accordance with the fitting manufacturer's instal-
lazion instructions and the fitting's listing.

2.5 Hangers.

\
|

2.6.1* General. Types of hangers shall be in accordance
with the requirements of Section 2-6. '
Exception: Hangers certifted by @ registered professional enginee?
1o include all of the following shall be acceptable:

(a} Hangers are designed lo support five times the weight of the
water-filled pipe plus 250 Ib (114 kg) at each pomt of piping support.

(b} These points of suppert are adequate to support the sprinkler
syslen ’

) (¢} The spacing between hangers <hall not exceed the value given
for the type of pipe as indicated in Table 4-14.2.2.5

(d) Hanger components shall be ferrous.

Detailed calculations shall be submitted, when required by the
reviewing authority, showing siresses developed in hangers, piping
and fittings, and safety foctors allowed.

2.6.1.1 Thecompenents of hanger assemblies that directly
attach to the pipe or to the building structure shall be listed.

Exception:  Mild steel hangers formed from rods need not be listed.

1506 Edtix

9.6.1.2 Hangersand their components shall be ferrous.
Exception: Nonferrous com

that have been proven by fire
tests to be adequate for the hazard application, that are listed for this
purpose, and that are in campliance with the ather vequirements of

"his section shall be acceptable.

2.6.1.3 Sprinkler piping shall be substantially supported
from the building structure, which must support the added
load of the water-filled pipe plus @ minimum of 250 ib
(114 kg) applied at the point of hanging.

Exception: Branch line hangers under metal deck shall be permil-
ted omly for the supparl of pipe 1 in. {254 mmj or smalier in size, by
drilling or prunchng vertical members and using through bolts. The
distance fram the bottom of the bolt hole 1o the bottom of the vertical
member shall be not less than ¥y m. (9.5 mm).

9.6.1.4 Where sprinkier piping i3 instalied below duct-
work, piping shall be supported from the building structure
or from the ductwork supports. rovided such supporis are
capable of handiing both the load of the ductwork and the
load specified in 2-6.1.3.

2.6.1.5% For trapezc hangers, the minimum size of steel
angle or pipe span between purlins of joists shall be such
that the available section modulus of the trapeze member
from Table 2-6.1.5() equals or exceeds the section moduhas
required in Tabte 2-6.1.5(a)-

Any other sizes OF shapes GVIng equal or greater section
modulus shall be accepable. All angles shall be used with the
jonger leg vertical. The trapeze member shall be secured 10
prevent slippage. Where a pipe is suspended from a pipe tra-
peze of a diametey Jess than the diameter of the pipe being
supported, ring. strap. o clevis hangers of the size correspond-
ing to the suspended pipe shall be used on both ends.

2.6.1.6 The size of hanger rods and fasteners required to
support the steel angle iron o pipe indicated in Table
2.6.1.5(a) shall comply with 2-65.4.

2.6,1.7* Sprinkler piping of hangers shall not be used 1o
sypport aonsystem components.

9.6.2 Hangersin Concrete.

9.62.1 The useof listed inserts set in concrele to support
hangers shall be permitted.

2.6.2.2 Listed expansion shields for supperting pipes
under concrete construction shall be permitted to be used in
a horizontal position in the sides of beams. In concrate hav-
ing gravel or crushed stone aggregate, expansion shields
chall be permitted 1o be used in the vertical position ta sup-
port pipes 4 in. (102 mm) or less in diameter.

9.6.2.3 For the support of pipes 5 in. (127 mm) and largef,
expansion shields, {Tused in the vertical position, shall alter-
nate with hangers connected directly to the structural mem-
bers, such as trusses and girders, or 10 the sides of concrete
beams. 1n the absence of convenient structural members,
pipes 3 i (127 mm) and larger shall be permitted to be
supported entirely by expansion shields in the vertical posi~
tion, but spaced not over 10 fu (3 m) apart.

2.6.2.4 E.xpansion shields shall not be used in ceilings af

sum or similar soft material. In cinder concrete, expan-
sion shields shall not be used except on branch lines where
they shall aliernate with through-bolts.or hangers auached

ta beams.
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‘Table 2-6.1.5(a} Section Modutus Required for Trapere Members {in*)
P i
Spar of . .
Trapezt 1in. Wein. 1Yy in. 2in. 2y in. $in. Sy in. 4 in. 5 in. 6 in. 8in. 10 in.

_--/’-_-V

s 08 09 09 .09 .10 Jgi A2 .13 A3 18 24 32
.08 09 09 B{Y .11 42 13 15 18 22 30 41

gt Oin B Y A2 A2 13 13 A5 .16 A7 20 24 A2 A3
By A2 12 13 .15 .16 .i8 20 24 29 40 55

afbin 14 14 A5 .16 17 18 20 21 25 30 AQ 54
14 A5 A5 .16 .18 2% 22 25 .50 .36 50 68

sROI A7 17 18 .19 20 22 24 26 31 36 A8 63
A7 .18 .18 20 22 25 27 30 .36 4% 60 82

0D 22 a3 24 25 27 29 .52 34 A1 48 64 87
22 24 24 26 29 33 56 40 A48 58 80 1.09

50N 28 29 .30 .81 34 A7 A0 43 51 .59 B0 1.08
28 .29 20 33 37 41 45 49 60 g2 1.00 1.37

HR0OIN. 33 35 .36 38 41 A4 48 b $1 1 97 £.30
34 35 .36 39 A4 A9 54 59 12 87 1.20 1.64

2 f0m. 39 A0 A1 A4 AT 52 .55 60 71 83 1.13 1.52
39 41 43 46 51 58 63 .69 B4 1.01 141 1.92

gROm A4 46 A7 50 54 59 .63 .68 81 85 1.29 1.7%
A% A7 49 52 .59 66 Ji2 9 56 1.16 1.61 2.19

GghROim 50 52 .53 56 Bt £6 .71 T 82 1.07 1.45 1.95
50 53 55 .59 66 74 81 89 1.08 1.30 i.81 2.46

10 Oin. 56 58 59 B3 .68 M4 79 85 1.02 1.19 1.61 .47
.56 59 61 85 M B2 96 59 }.20 144 2.6 2.4

P el

Far §1 Units: § ine254mm = 03048 m.

Top valucs are for Schedute 10 pipe; bottom values are for Schedule 40 pipe.

NOTE: The wble is based on a maximum aliowable bending stress of 15 K81 and 2 midspan concentrated load from |5 ft (46 m) of water-filied pipe, plus

a5gth (114 kgl

25625 Where expansion shields are used in the vertical
stion, the holes shall be drilied to provide uniform contact

with the shield over its entire circumference. Depth of the hole

shalt not be less than specified for the type of shueld used.

2.626 Holes for expansion shields in the side of concrete
beams shall be above the center line of the beam of above the
hottom reinforcement steel rods.

2.63 Powder-Driven Studs and Welding Studs.

2.55.1% Powder-driven studs, welding studs, and the als
wsed for installing these devices shall be listed. Pipe size, instal-
fation position, and construction material into which they are
installed shall be in accordance with individual lisungs.

2.632 Powder-driven fasteners shall not be used to attach
hangers to the building structure where the systems are
required to be protected against earthquakes using a hori-
zontal force factor exceeding 0.50 Wp.

Exception:  Pouder-driven fusteners shall be permitted where they are
specifically listed for homizomtal force factors i excess of 0.50 Wh.

2.533% Representative samples of concrete into which
studs are o be driven shall be tested to determine that the
studs wilt hold a minimum 1oad of 750 1b (341 kg) for 2-in.
l-mm) or smaller pipe, 1000 Ib (454 kg) for 2Ye-, 3-, oF
%/o.in. (64-, 76-, or BY-mm) pipe, and 1200 b (545 kg) for 4-
or 5in. {102- or 127-mm)} pipe.

2.63.4 Increaser couplings shail be attached directly to the
powder-driven studs or welding studs.

2.63.5 Welding studs or other hanger parts shall not be
attached by welding to steel less than U.S. Standard, 12 gauge.

2.6.4 Rods and *U" Hooks.

2.6.4.1 Hanger rod size shall be the same as that approved
for use with the hanger assembly, and the size of rods shall
not be less than that given in Table 2-6.4.1.

Exception:  Rods of smaller diameter shall be permitted where the
hanger assembly has been tested and listed by a testing laboratory
and installed within the fimits of pipe sizes expressed in individual
listings. For rolled threads, the rod size shall not be less than the rool
digwmeter of the thread.

2.5.4.2 U-Hooks. The size of the rod material of U-hooks
shall not be less than that given in Table 9.6.4.2. Drive
screws shall be used only in a horizontal position as in the
side of 2 beam in conjunction with U-hangers only.
2.6.4.3 The size
be less than speci

of the rod material for eye rods shall not
fied in Table 2-6.4.3. Where cye rods are
fastened to wood structural members, the eye rod shall be
backed with a large flat washer bearing directly against the
structural member, in addition to the lock washer.

2.6.43.1 Eye rods shall be secured with lock washers o

prevent tateral motion.
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“Table 2-6.1.5() Available Section Maoduli of Common

Trapexc Hangert
Pipe Modulus Angles Modulus
Schedule 10
1in 12 te x ¥ 0% Y16 A0
1Yqin. 149 2 X 2 X u A3
1V in. 26 9 x tn % Yie A8
2 in. A2 g x 2 % %16 .18
2y in. 69 e x 2 x A 25
3in. 104 | 2% X e % Y 28
Ry in. 138 §2¥ X 2 x s .29
4. 1.76 g X 2 x Y16 .30
3in. ags (o x W% Y18 .30
6 in. 4.35 2 X 2 X ¥y 35
9y X 2ify X Wy 39
3 X 2 X ¥e Al
Schedule 40 5 x 2 X His 43
1. 13 5 X 3 X Y6 44
1Y; in. 23 oy, x 242 x He 48
e in 33 3 X 2 X Yy 54
92 in. we bove x 2 x ¥u 55
aHy in. 1.06 oy X iy x Yy 57
3. 1.72 3 X 3 X iy 58
Y in. 2.39 3 X 3 x ¥15 S
4 in. 5.21 92y, x 2 Ya X Ye 72
5in. 5,45 aHe X A * Yy 75
6in. £.50 3 x 2 X ¥a 81
3 x 3 X Fu .83
ay, x 2% X ¥ 83
3 X 3 x e a5
4 * 4 x Yy 1.05
3 x 3 % Y 1.07
4§ X 3 X Y16 1.23
4 X 4 * kAT 1.29
4 x 3 x ¥ 1.46
4 x 4 ®x L 152
5 w3V % ¥is 1.94
4 X 4 X Iy - 197
4 x 4 b n 2.40
4 X 4 * ¥y 2.81
6 x 4 % ¥ 3.32
5 X 4 x Yo' 4.3%
g % 4 x ¥, 6.25
6 X [ k3 H B.37
For S Lnis: 1 . = 234 mme b fi = D3048 m,
Table 2.6.4.1 Hanger Rod Sizes
Diam. of Rod Diam. of Rod
Pipe Size in. mm Pipe Size in. mm
Upwo and in- 5.6, and 8 in. Ifa 12.7
duding 4 in. ¥ 9.5 10 and 12 0. M 15.9

Fowr 5 Units: 1in. = 25.4 mm.

Tabic 2-6.4.2 U.took Rod Sizes

Hook Material Diameter

Pipe Size in. mm
Uptwa2in. Y1a 79
s tar 6 b ¥ 93
9 in. Yy 127

For 51 Units: Lis. = 85,4 mim.

1096 Edition

Table 2-6.4.3 EyeRod Sires

Diameter of Rod
With Bent Eye With Weided Eye
Pipe Size in. mm in. mm
Uptodin ¥x 9.5 ¥a 9.5
5106 in. - Uy 12.7 Yy 12.7
fin. ¥4 9.1 Ye 12.7

For 5 Units: Lin = 254 mm.

2-6.44 Threaded sections of rods shall not be formed or bent.

9.6.4.5 Screws. For ceiling flanges and U-hooks, screw
dimensions shall not be Jess than those given in “Table 2-6.4.5.

Exception: When the thickness of planking and thickness of flange
do not permil the use of screws 3 in. (51 mm) long, screws 1 m.
(44 mm) long shall be permitted with hangers spaced not over ft
(3 m) apart. When the thickness of beams or joists does not permit the
use of screws 2 iz in. {64 mm} long, screws 2 in. (51 mm}long shall
be pemi!ted with hangers sptzccd not over 10 fi (3 m)} apart.

Table 2-6.4.5 Serew Dimensions for Ceiling Flanges and
U-Hooks

Pipe Size 2 Screw Flanges

Upto 2in. Wood screw No. 18 X LYy in.
T

o
Lag sxew Y6 0. X 1¥g in.
3 Screw Flanges

Wood screw No. 18 X ¥y in.

Pigg Sire
Upto2in.

¥ in., 3 1., 1y in. Lag screw Yy in, X 208,
4in. Fin.6in Lag screw Yyin. x 20
8in. Lag screw ¥uin. % 2in.
Pipe Size 4 Screw Flanges
Up to 2in. Wood screw No. 18 % ¥ in.

21y in., 3 in. iy in. Lag, screw Hyin, X 13y i

4in. b, 6 Lag screw Yy in. X 2 i

8 in. Lag screw g in. % 2in.
Pipe Size U-Hooks Flanges

Upto2in. Drive screw No. 16 x 2 in.

s in., 30 3ifs in. Lag screw Yqin, x 2y in.

4n., % in., 6 in. Lag srew Wyin, % 3in.

Bin. Lag screw ¥y . X 3in.

For 5 Units: Lin. ™ 254 mm.

2.6.4.6 The size bolt or lag (coach) screw used with an eye
rod or flange on the side of the beam shall not be less than
speciﬁcd in Table 2-6.4 B.

Exceplion: Where the thickness of beams or joists does nol permit
the use of screws 2 /2 in. (64 mm) long, screws 2 in. {51 mm) long
shall be permitted with hangers spaced nol over 10 fi{3 m) apart.

2.6.47 Wood screws shall be instailed with a screwdriver.
Nails are not acceptable for fastening hangers.

2.6.4.8 Screwsin the side of a timber ot joist shall be not
less than 2 ¥a in. {64 mm) from the lower edge where sup-
portng branch lines and not Jess than 3 in. (76 mm} where
supporting main lines.

Exreption: This requiremen! shall not apply o Z.in, {§1-mm} oT
thicker nailing 51ips resting on lof of steel beams.
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Table 2646 Minimum Bolt or Lag Screw Sizes

i
Length of Lag
Screw Used
Size of Bolt or with Waod
Lag Screw Beams
Sixe of Pipe in. mm in. mz
upw and including 2 in. ¥s 9.5 2Yy 64
gify10 6 in. (inclusive} Ys 12.7 3 16
§in Ye 159 3 7%

pe
For 51 Unis: 1 in, = 254 mm.

2649 The minimum plank thickness and the minimum
width of the lower face of beams or joists in which lag screw
rods are used shall be as given in Table 2.649.

Table 2-6.4.9 Minimum Plank Thicknesses and

Beam or Joist Widths
Nominal Width
Nomina! Plank of Beam or
Thickness Joist Face
Pipe Sive in. mm in.
J——
Upto2 in. 3 76 2 51
2¥fs to SY2 in. 4 102 2 51
4in. and 5 in. 4 102 3 76
6in. 4 102 4 102

fior S1 Units: §in. = 25,4 mm.

2.64.10 Lag screw rods shall not be used for support of
pipes larger than 6 in. (152 mm). All holes for lag screw

shall be predrilled Ypin. (3.2 mm) less in diameter than the
maximum root diameter of the lag screw thread.

2.7 Valves.
2.7.1 Types of Valvesto Be Used.

2711 Alivalves controlling conneclions 1o water supplies
and to supply pipes 0 sprinklers shall be tisted indicating
vatves. Such valves shall not close in less than 5 sec when
operated at maximum possible speed from the fully open
position.
Exception No. I: A listed underground gate valve equipped with
¢ listed indicator post shall be permitted.
Exception No. 2: A listed water control valve assembly with & reli-
able pusition indication connected o @ vemole supervisory station
shall be permitted. :

iom No. 3: A nonindicating valve, such as an underground
gate valve with approved roadway box complete with T-wrench,
acc:plcdb;yt}wauzhotizyhaviug wrisdiction, shall be permitted.
2412 When water pressures exceed 175 psi (12.1 bars},
valves shall be used in accordance with their pressure ratings.

2.7.1.3 Wafer-type valves with components that extend
the valve body shall be installed in a manner that does
ot interfere with the operation of any system compencnts.

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

2.7.3* Identification of Vaives. All control, drain, and test
connection valves shail be provided with permancently
marked weather-proof metal ot rigid plastic identification
signs. The sign shall be secured with corrosion-resistant
wire, chain, or other approved means.

2.8 Fire Department Connections.

2.8.1 The fire deparument connection(s) shall be internal
threaded swivel firting{s) having threads compatible with
those of the local fire deparument.

Exception: The use of threadless couplings shall be permitted where
required by the authorily having jurisdiction and where listed for
such use.

2.8.2 Connections shall be equipped with listed plugs or caps.

9.9 Waterflow Alarms.

9.9.1 Waterflow alarm apparatus shall be listed for the ser-
vice and 50 €ons and installed that any flow of water
from a sprinkler system equal to or greater than that from a
single automatic sprinkler of the smallest orifice size installed
on the system will result in an audible alarm on the premises
| within 5 min afier such flow begins and until such flow stops.

2.9.2 Waterflow Detecting Devices.

2.9.2.1 Wet Pipe Systems. “[he alarm apparatus for a wet
pipe system shall consist of a listed alarm check valve or
other listed waterflow detecting alarm device with the neces-
sary attachments required to give an alarm.

2.9.2.2 Dry Pipe Systems. The zlarm apparatus for a dry
pipe system shall consist of listed alarm attachments to the
dry pipe valve. When a dry pipe valve is located on the sys-
tem side of an alarm valve, connection of the actuating
device of the alarms for the dry pipe valve to the alarms on

the wet pipe system is permiued.

2.9.2.8 Preaction and Deluge Systemas. The alarm apparatus
for deluge and preaction systems shall consist of alarms actuated
independently by the detection system and the flow of water.

2.9.2.4* Paddle-type waterflow alarm indicators shall be
installed in wet systems only.

2.9.% Attachments -— General.
9.93.1* An alarm unit shall include a listed mechanical

alarm, horn, or siren or a listed clectric gong, bell, speaker.
horn, or siren.

2.9.3.2* Outdoor water motor operated or clectrically
operated bells shall be weatherroofed and guarded.

2.94 All piping to water motor operated devices shall be
galvanized or brass or other corrosion-resistant material
acceptable under this standard and of a size not less than
¥4 in. (19 mm).

2.9.5* Anachments — Electricaily Operated.

2.9.5.1 Elecrically operated alarm attachments forming
part of an auxiliary, central station, local protective, propri-
etary, or remote station signaling system shall be installed in
accordance with NFPA 72, National Fire Alarm Code.

Exception: Sprinkler waterflow alarm systems that gre not parl of
o required prolective signaling system need not be supervised and
shall be installed in accordance with NFPA 70, National Electrical
Code®, Article 760.
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2.952 Ouudoor electric alarm devices shall be listed for
outdoor use.

2.96 Drains from alarm devices shall be so arranged that
there will be no averflowing at the alarm apparatus. at

domestic connecuons, of elsewhere with the sprinkler drains
wide open and under systemn pressure. (See 4-14 361

Chapter 3 System Requirements

3.1 Wet Pipe Systems-

$.1.1 Pressure Gauges. A listed pressure gauge conform-
ing 1o 4.15.3.2 shali be installed in each system tiser. Pres-
sure gauges shall be installed above and below each alarm
check vaive where such devices are present.

3.1.2 Relief Valves. A gridded wet pipe system shall be
provided with a relicf valve not jess than Y4 in. (6.4 mm}
in size set 1o operate at pressures not greater than 175 psi
(12.} bars).

Exception No. I When the maximum Syslem pressure exceeds
165 psi (11.4 bars), the relief valve shall operate at 10 pst {0.7 bars)
in excess of the maximum system pressure.

Exception No. 2: Where auxliary ait reservoirs are installed to
absorb pressure increases, ¢ relief valve shall nat be required.

313 Auxiliary Systems. A wet pipe system shall be per-
mitted to supply an auxiliary dry pipe. preaction, of deluge
system. provided the water supply is adequate.

3.9¢ Dry Pipe Systems-

3.9 Pressure Gauges. Listed pressure gauges conform-
ing with 4-15.3.2 shall be connected:

(a3 On the water side and air side of the dry pipe valve,

(b) At the air pump supplying the air receiver where one
is provided,

{cy Atthe air receiver where one i3 providcd.

{(d) In each independent pipe from air supply 1o dry pipe
system, and

(e} AL exhausiers and accelerators.

1.2.2 Upright Sprinklers. Only upright sprinklers shall
be installed on dry pipe systems.

| Exception No, 1% Listed dry sprinklers shall be permitted.
Exception No. 2: Pendent sprinkles installed on-return bends shall

be permitted where both the sprinklers and the returnt bends are
located in o heated area.

Esxeeption No. 3: Horizontal sidewail sprinklers, insiglled 5o that
water is not trapped, shall be permitted.
5.2.3* Size of Systems.
3.2.3.1* Volume Limitations. Not mare than 750 gat

(3339 L) system capacity <hall be contralied by one dry pipe
ve.

Exception:  Piping volume shall be permilted (o exceed 750 gal
{2839 L) for nom idded systems if the system design is such that
water is delivered 10 the svstem Lest connection in nol moTe than
&0 sec, siarting at the normal air pressure on the system and at the

ime of fulls apened inspection lest comnection.
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32332 Gridded dry pipe systems shall not be installed.
{See 4.14.3.5.3.3)

324 Quick-{)pcning Devices.

3.2.4.1 Dry pipe vaives shall be provided with 2 listed
uick-opening device where system capacity exceeds 500 gal
(1893 L).

Exception: A quick-opening device shall not be required if the
requiremenis of 3-2.3.1 Exception can be met without such a device.

3.2.42 The quick-opening device shall be located as dose as
practical to the dry pipe vaive. To protect the restriction orifice
and other operating parts of the quickwopcning device against
subm e, the connection to the riser shall be above the
point at which water (priming water and back drainage) is
expected when the dry pipe valve and quick-opening device
are set, cxcept where design features of the partcular quick-
opening device ¢ these requirements unnecessary.

5.2.43 Asoftdisc globe or angle valve shall be installed in
the connection between the dry pipe sprinkier riser and the
quick-opcning device.

3.9.44 A check valve shall be installed betweenl the quick-
opening device and the intermediate chamber of the dry pipe
valve. If the quick-opening device Tequires pressure feedback
from the intermediate chamber, a valve Lype that will dearly
indicate whether it is opened of closed shall be permitied in
place of that check valve, This valve shali be constructed so that
it may be locked of sealed in the open position.

3.2.45 Alisted antiflooding device chall be insialled in the
connection betwect the dry pipe sprinkler riser and the
quick-opening device.

Esception: Where the quick-opening device has built-in antifloed-
ing design featuTes. |

3.2.5* Location «nd Protection of Dry Pipe Valve.

3251 The dry pipe valve and supply pipe shall be pro-
tected against freezing and mechanical injury.

$.2.5.2 Valve rooms shall be lighted and heated. The
source of heat shall be of 2 pcrmancmly installed type. Heat
tape shail not be used in lieu of heated valve enclosures 10
protect the dry pipe vaive and supply pipe against freezing.

3.25.3 The supply for the sprinkler in the dry pipe vaive
enclosure shall be from the dry side of the system.

3.2.5.4 Protection against accurnulation of watet above the
clapper shall be provided for a low differential dry pipe
valve. An automatic high water level signaling device or an

automatic draint device 15 accep;ablc,
3.2.6 Air Pressure and Supply-

3.2.6.1 Maintenance of Air Pressure. Air or nitrogen
pressure shall be mainwined on dry pipe systems$ through-
out the year.

3.2.6.2% Air Supply- The compressed air supply shall be
from a source available at alt tmes and having 2 capacity
capable of restoring normal air pressure in the system within
30 min.
Exception:  In refrigerated spaces maintained below 5°E (= 15°C),
‘ normal system air pressute shall be restored within 60 min.
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$.2.6.3 Air Filling Connection. The connection pipe
from the air compressor shall not be less than Yz in. {13 mm}
in diameter and shall enter the system above the priming
water level of the dry pipe vatve. A check valve shall be
instalied in this air line, and a shutoff valve of the renewable
disc type shall be installed on the supply side of this check
alve and shall remain closed unless filling the syster.

1264 Relief Valve. A listed relief valve shall be pmvidcd
hepween the compressar and controlling valve, set 10 relieve
a1 2 pressure 5 psi (0.3 bars) in excess of maximum air pres-
syt carried in the system. :

5.2.6.5 Shop Air Supply. Where the air supply is taken
from a shop system having a normal pressure greater than
¢hat required for dry pipe systems and an automatic air
maintenance device is not used, the relief valve shall be
instatled between twa control valves in the air line, and a
smalt air cock, which is normally left open, shall be installed
in the fitting below the relief valve. (See Figure 3-2.6.5.)

9

To sprinkier
if required

Dry pipe vaive

1. Check vaive

2. Controt vaive {renawsbie disc type)
3. Small air cock {nonmaily cpen}

4. felie! vaive

5. Ait supply

Figure 3-2.65 Ar supply from shop systern.

$.2.6.6 Automatic Air Compressor. Where a dry pipe sys-
tem is supplied by an zutomaltic air compressor ar plant air
sysiem, any device or apparatus used for automatic mainte-
nance of air pressure shall be of a type specifically listed for
such service and capable of maintaining the required aiv
pressure on the dry pipe system. Automatic air supply 10
move than one dry pipe system shall be connecied 10 enable
individual maintenance of air pressure in each system. A
check valve or other positive backfiow prevention device
shall be installed in the air supply to each system 10 prevent
ait- or waterflow from one sysiem to another.

3.2.6.7 System Air Pressure. The system air pressure
shall be maintained in accordance with the instrucuon sheet
furnished with the dry pipe valve. or 20 psi (1.4 bars) in
excess of the calculated trip pressure of the dry pipe valve,
based on the highest normal water pressure of the system
supply. The permitted rate of air leakage shall be as speci-
fied in 8-2.3.

3.2.6.8 Nitrogen. Where used. nitrogen shall be intro-
duced through a pressure regulator set o maintain system
pressure in accordance with 3-2.6.7.

$.3 Preaction Systems and Deluge Systems.
3-3.1* General.

s.3.5.1 All components of pneumatic, hydrautic, or electri-
cal systems shall be compatible.

3.3.1.2 The automatic water control valve shall be pro-
vided with hydraulic, pneumatic, or mechanical manual
means for operation that is independent of detection devices
and of the sprinklers.

3.3.1.3 Pressure Gauges. Listed pressure gauges con-
forming with 4-15.3.2 shall be instalied s follows:

(a) Above and beiow preaction valve and below deluge
valve.

(b} On air supply to preaction and deluge valves.

2.3.1.4 A supply of spare fusible elements for heat-
responsive deviges, not less than two of cach temperature
rating, shall be maintained on the premises for replacement
purposes.

3.3.1.5 Hydraulic releasc systems shall be designed and
installed in accordance with manufacturer's requirements
and listing for height limitations above deluge vaives or del-
uge valve actuators 1o prevent water column.

3.3.1.6 Location and Spacing of Detection Devices. Spac
ing of detection devices, including automatic sprinklers used
as detectors, shall be in accordance with their histing and
\manufacturer’s specifications.

3.3.1.7 Devices for Test Purposes and Testing Apparatus.

$.5.1.7.1 Where detection devices installed in circuits are
jocated where not readily-accessible, an additional detection
device shall be provided on each circuit for test purposes at
an accessible location and shall be connected to the arcuitat

a point that will assure a proper test of the circuit.

3.3.1.7.2 Tesung apparaius capable of producing the heat
or impulse necessary 1o operate any normal detection device
¢hall be furnished to the owner of the property with each
installation. Where explosive vapors of materials are

resent, hot water, sigam, of other methods of testing rot
involving an ignition source shall be used.

3.3.1.8 Location and Protection of System Water Control
Valves.

3.3.1.8.1 System water control valves and supply pipes
shall be protected against freezing and mechanical injury.

4.3,1.82 Valve rooms shall be lighted and heated. The
source of heat shali be of 3 permanently instalted type. Heat

- tape shall not be used in lieu of heated valve enclosure

rooms to protect preaction and deluge valves and supply
pipe against freezing.
3.3.2 Preaction Systems.

$.3.2.1 Preaction systems shall be one of the 1ypes
described in {a) through {c} below.

(a) Single Interlock System. Systems that admit water (o
sprinkler piping upon operation of detection devices.

(o) Non-inierlock System. Systems that admit water (o
sprinkler piping upon operation of detection devices or
automatic sprinklers.

1996 Edition




13-20

INSTALLATION OF SPRINKLER SYSTEMS

() Double Interlock System. Sysicms that admit water to
sprinkler piping upon operation of both detection devices
and automatic sprinklers.

%.3.2.2 Size of Systems. Not more than 1000 aulomatic
sprinklers shall be controlled by any one preaction valve.

Exception:  For preaction system types described in 3-3.2.1(¢), sy~
tem vohime shall nat exceed 750 gal (2839 L) controlled by one frre-
action valve unless the system is designed lo deliver water o the sys-
umuﬂcmmﬁaﬂfnwmdmnéoset. starting at the
airpmsurtondus}sumwith the detection system operated and ot
the time of fully opened inspection lest conmection. Atr pressure and
supply shall comply with 3-2.6.

3-3.2.3 Supervision. Sprinkler piping and fire detection
devices shall be automatically supervi where there are
more than 20 sprinklers on the system. All preaction system

described in 5.3.2.1(b) and (&} shalt maintain 2 mini-
mum Supervising air pressure of 7 psi (0.5 bars.)

3.32.4 Upright Sprinklers. Only upright sprinklers shall
be installed on preaction Systems
{ Exception No. 1% Listed dry sprinklers shall be permitted.
tion No. 2: Pendent sprinklers installed on return bends

shall be permitted where both the sprinklers and the return bends are
located m o heated area.

Fxception No. 3: Horizontal sidewall sprinklers, installed so that
water is not trapped, shall be permitted.

2.325 System Configuration. Preaction systems of the
{ type described in 3-3.2.1(c) shall not be gridded.

2.3.3% Deluge Systems.

%331 The dersction devices or systems shall be automat-
ically supervised.

4.332 Deluge systems shall be hydraulically calculated.
5.4 Combined Dry Pipe and Preaction Systems.
5.4.1* General

%.41.1* Combined automatic dry pipe and preaction 5ys-
tems shall be so constructed that failure of the detection sys-
cem shall not prevent the system from functioning as a con-
ventional automatic dry pipe sysiem.

2412 Combined automatic dry pipe and preaction systems

shall be so constructed that tailute of the dry pipe system of

automatic sprinkiers shall not prevent the detection system

from properly funcrioning as an automatc fire alarm systern.

2413 Provisions shall be made for the manual operation
of the detection sysiern at locations requiring not more than
20 fi (61 m) of travel.

$-4.1.4 Upright Sprinklers. Only upright sprinkiers shall
be installed on combined dry pipe and preaction sysiems.

{ Exxeption Ne. 1% Listed dry sprinkiers shall be permitted.
Exception No. 2: Pendent sprinkiers installed on return bends

shall be pgmued where both sprinklers and return bends are {ocated
in a heated aret.

] Exception No. 3: Horizontal sidewall sprinklers, installed so that
waier is nal trapped, shall be permitied.
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3-4.2 Dry Pipe Valvesin Combined Systems.

3.42.1 Where the system consists of more than 600 sprin-
klers or has more than 975 sprinklers in any fire arca, the
entire system shall be contrelied through two 6-in.
(152.mm) dry pipe valves connected in paraliel and shall
fead into a cOMMOnN feed main. These valves shall be
checked against each other. (See Figure 34.22

3422 Each dry pipe valve shall be provided witha tisted
tripping device actuated by the detection system. Dry pipe
valves shall be cross-connected through a 1-in. {25.4-mm}
pipe connection 10 permit simultancous wripping of both dry
pipe valves. This 1-in. {25.4-mm) pipe cannection shall be
equipped with an indicating valve so that either dry pipe
valve can be shut off and worked on while the other remains
in service.

3.4.2.3 The check valves between the dry pipe valves and
the common feed main shall be equipped with Youin.
{13-mm) bypasses 0 that a loss of air from leakage in the
wrimmings of a dry pipe valve will not cause the valve to uip
uniil the pressure in the feed main is reduced to the tripping
point. An indicating valve shall be installed in each of these
bypasses so that either dry pipe valve can be completely iso-
lated from the main riser of feed main and from the other

dry pipe valve.

3.42.4 Eachcombined dry pipe and preaction system shall
be provided with listed quick-opening devices at the dry
pipe valves.

3-4.3* Air Exhaust Valves. Oneormore listed air exhaust
valves of 2-in. {51-mm) or larger size controlied by operation
of a fire detection sysiem shall be installed at the end of the
commeon feed main. Thesc air exhaust valves shail bave soft-
scated globe or angle calves in their intakes; also, approved
strainers shall be installed between these globe valves and
the air #xhaust valves.

3.4.4 Subdivision of System Using Check Valves.

3.4.4.1 Where more than 974 sprinklers are required ina
single fire area, the system chall be divided into sections of
9275 sprinklers o less by means of check valves. If the system .
is installed in more than one fire area or story, pot more
than 600 sprinklers shall be supplied through any one check
valve. Each section shall have a 1Vein. (33-mm} drain on
the system side of each check valve supplemented by 2 dry
pipe system auxiliary drain.

3442 Section drain lines and dry pipe system auxiliary
drains shall be located in heated areas or inside of heated
cabinets to enclose drain valves and auxiliary drains for each
section.

3.4.4.3 Air exhaust valves at the end of a feed main and
associated check valves shall be protected against freezing.

3.4.5 Time Limitation. The sprinkler system shall be so
constructed and the number of sprinklers controlled shall be so
limited that water shall reach the farthest sprinkler within a
period of time not exceeding 1 min for each 400 ft (122 m) of
comon feed main from the ume the heat-responsive system
operates. Maximum rime permitted shall not exceed 3 min.

3.4.6 System Test Connection. Theend section shall have
a system test connection as required for dry pipe systems.
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Figure 3-4.2 Header for

Exhauster_]

To sprinkier system

-

1

1in.
{25 mm

o ||

mi¥

Yedn, (12.5-mem)

S | 3 m—
Approved
indicating
valves
From water supply

dqpipcniminlmlledlnpcrdltlhf bined sy

d dmwmwim«ﬁmﬁmdﬂsﬂn«v.

1994 Edition




INSTALLATION OF SPRINKLER SYSTEMS

13-22

4.5 Antifrecze Systems.

5.5.1* Where Used. The use of antifrecze solutions shall
be in conformity with sate and local health regulations.

8.5.2* Antifrecze Solutions.

2.52.1 Where sprinkler systems are supphlied by potabic
water connections, the use of antifrecze solutions other than
water solutions of pure glyeerine (C.P. or US.F. 96.5 per-
cent grade) of propylenc glycol shall not be permitted. Suit-
able glycerine-watet and propylenc ghycol-watef mixtures
are shown in Tabie $-5.2.5

Table 3-5.2.1 Antifreeze Solutions to Be Used if Potable Water

1 Counected 10 Spriaklers
Specific
Gravity st Freczing
Solution &0'F Peint

Material (by Volume) asecy 'F o
Glyeerine 505 Water 1.133 ~15 =261
C.P. or US.P. Grade® 40% Water 1,151 ~g22 -30.0
0% Water 1.1653 —40 —400

Hydrometer Scale 100010 1.200

Propylent Glycol 70% Water 1.027 +9 ~128
60% Water 1.034 -6 =211

50% Water 1.041 ~96 -32.2

4% Water 1.045 ~g60 -3l.1

Hydrometer Seale 1.000 1.200 (Subdivisions 0.002)

(P ~Chemically Pure. .5.P.~United States Pharmacapocia 96.5%.

%522 If pouble water is not connected 10 sprinklers, the
commercially available materials indicated in Table 3-5.2.2
shall be permitted for use in antifreeze solutions.

%523 An antifreeze solution shail be prepared with 2
freezing point below the expected minimum emperature
for the focality- The specific gravity of the prepared solution
shall be checked by 2 hydrometer with suitable scale of
refractometer having 2 ocale calibrated for the antifreeze
solation involved. [See Figures 3-3 .2.3{a) and (b))

3-5.3 Arrangement of Supply Piping and Valves. A con-
trol valve and two small solution test valves shall be provided
as illustrated in Figures 3.5 3(a) and 3-5.3(b).

4.53.1* Where sprink\crs are above the water/antifreeze
ingerface, a check valve with a Va-in. (0.8-mm) hole in the
clapper shall be provided. In most cases, this necessitates the
use of a 5-ft (1.5-m) drop pipe or U-loop as llustrated in
Figure 4-5.3{(a).

Exception: Where the connection betweent the antifreeze systert and
the wet pipe system incorporates d backflaw prevention device, pip-
ing and valves shall be grranged a5 illustrated in Figure 3-5.3(8).
An expansion chamber of appropriate size and pre-charged air pres-
sure shall be provided to compensate for thermal expansion of the
amtifreeze solution as illustrated in Figure 3 .5.3(h).

3.532 Where a backflow prevention device is provided
between the antifreeze system and the wet pipe sysiem, pip-
ing and valves shall be arranged as illustrated in Figure
3-5.3¢(b). An cxpansion chamber of appmpriatc size shall be
provided 0 compensate for thermal expansion of the anti-
freeze solution as illustrated in Figure 3-3.3(b).
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Table 3-5.2.2 Antifreeze Solution to Be Used if Nonponable
Water Is Coonected to Sprinklcr;

Specific
Gravity st Freezing
Solution 60°F Paint

Material (by Volume} (15.68°C) *F “C
Glycerine If glycerine is used. sec Table 3-5.2.1.
Diethylene Giycol 50 Water 1.078 ~13 -25.0
45% Water 1,081 ~97 ~328
4% Water 1.086 ~-42 =411

szmmeter Seale 1,080 0 1.120 (Subdivisions 0.002)

Ethylene Glycol 61% Water 1056 ~10 -233
56% Water 1.063 -9 —2B39
51% Water 1.068 -3 —34.4
47% Water 1.073 ~40 —40.0

Hydrometer Geale 1.00010 1.120 (Subdivisions 0.000

Propylent Glycol 1f propylene glyeol is used, sex Tabic
3-5.2.1.
Calcium Chloride b Calls per
/0% “Flake” . gal of Water
Fire Protection Grade? 2.83 1.183 0 —178
Add corrosion inhibitor 538 1.212 -10 -233
of sodium bichramate 3.89 1.237 -~20 —28.9
I, oz per gal waker 437 1258 —~30 ~344
4.73 1974 —40 =—400
493 1.283 -50 —456

4 Free from magnesium chiotide and other impurities.

3.6 Automatic Sprinkier Systems with Nonfire Protection
Connections.

3.6.1 Circulating Closed-Loop Systems.
$.6.1,1 System Components.

5-6.1.1.1 A circulating closed-loop system is primarily a
sprinkler system and shall comply with all provisions of this
standard such as those for control valves, area Timitations of
a system, alarms, fire deparunent connecuons, sprinkler
spacing, etc.

Exception:  ltems as specifically detailed within 3-6.1.

3-6.1.1.2 piping, fittings, valves, and pipe hangers shall
meet the requirements specified in Chapter 2.

3.6.1.1.3 A dielectric fitting shall be installed in the junc
tion where dissimilar piping materials are joined, €.g.. COP”
per e steel.

Exception: Diclectric fittings are nol required in the Junction
where sprinklers ar conmected to piging.

3.6.1.1.4 1Itisnot required that other auxiliary devices be
\isted for sprinkler service; however, these devices, such a8
pumps. circulating pumps. heat exchangers. radiators, and
luminaries, shall be pressurc rated at 175 or 300 psi(i2.lor
90.7 bars) (ruplure pressure of 5 times rated water working
pressure} 10 match the required Taung of sprinkler systerm
components.

8.6.1.1.5 Auxiliary devices shall incorporate materials of
construction and be s0 constructed that they will maintain
their physical integrity under fire conditions 0 avoid
impairment L0 the fire protecion system.
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Figure $.5.23(s} Densities of sgucous ethylene glyeol solutions {percent by weight).

2.6.1.1.6 Auxiliary devices, where hung from the building of connection to sprinkler piping and shall be installed in

structure, shall be supported independently from the sprin- such a manner as to make possible repair or remaval of any
kier portion of the system, following recognized enginecring auxiliary component without impairing the serviceability
practices. and response to the sprinkler system. All auxiliary compo-

nents, including the strainer, shall be installed on the auxil-

$.6.1.2¢ Hydraulic Characteristics. Piping systcms for iary equipment side of the shutoff valves.

attached heating and cooling equipment shall have auxiliary
pumps or an arrangement made (o return water to the pip- 5.6.1.3 Water Temperature.

ing system in order 10 assure the following:
B Y g 5.6.1.8.1 Maximum. In no case shall maximum water

(a) Water for sprinklers shall not be required to pass temperature flowing through the sprinkler portion of the
through heating or cooling equipment. At least one direct system exceed 120°F (45°C). Protective control devices listed
path shall exist for waterflow from the sprinkler water sup- for this purpose shall be installed to shut down heating of
ply to every sprinkler. Pipe sizing in the direct path shall be cooling sysiems when emperature of water flowing through
in accordance with design requirements of this standard. the sprinkler portion of the systemn exceeds 120°F (49°C).

(b} No portions of the sprinkler piping shall have less than When water temperature exceeds 100°F (37.8°C), interme-
the sprinkler system design pressure regardiess of the mode of diate or higher emperature rated sprinkiers shall be used.
operation of the attached heating or cooling equipment.

(¢) There shall be no loss or outflow of water from the
system due 1o oF resulting from the operation of heating or

2.6.1.3.2 Minimum. Precautions shall be aken Lo ensure
that temperatures below 40°F (4°C) are not permitted.

cooling equipment. 3.6.1.4 Obstruction to Discharge. Automatic sprinklers
{d) Shutoff valves and a means of drainage shall be pro- shall not be obstructed by auxiliary devices, piping insulation,
vided on piping 10 heating or cooling equipment at all points etc.. from detecting fire or from proper distribution of water.
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1.5 Sigos. Caution signs shall be attached to all valves
controliing sprinklers. The caution sign shall be worded as

foliows:

«This valve controls fire protection equipment. Do not close
unl after fire has been extinguished. Use auxiliary valves
when necessary © shut off supply to auxiliary equipment.

CAUTION: Automatic alarm will be sounded if this
valve is closed.”

$.6.1.6 Water Additives. Materials added to water shall
not adversely affect the fire fighting properties of the water
and shall be in conformity with any state of focal health reg-
ulations. Duc care and caution shall be given w0 the use of
additives that may remove or suspend scale from older pip-
ing systems. Where additives are necessary for proper sys-
{em operaton, due care shall be taken to ensure that addi-
gives are replenished after alarm testing or whentver water
;s removed from the systern.

3.6.1.7 Waterfiow Detection. The supply of water from
sprinkler piping through auxiliary devices, circulatory pip-
ing, and pumps shall not under any condition or operation,
cransient oF static, cause false sprinkler waterflow signals.

3.6.1.7.1 A sprinkler waterflow signal shall not be
jmpaired when water is discharged through an opened
sprinkler or through the system test connection while auxil-
iary equipment is in any mode of operation {on, off, tran-
sient, stable}.

5.7 Outside Sprinklers for Protection against Exposure
Fires.

3.7.1 Applications. Exposure protection systemns shall be
permitted on buildings regardiess of whether the building’s
interior is protected by 2 sprinkler systent.

3.7.2 Water Supply and Control.

5.7.2.1% Sprinklers installed for protection against €xpo-
sure fires shall be supplied from a standard water supply as
outlined in Chapter 7.

Exception:  Where approved, other supplies, such as manual
valves or pumps or fire department connections, shall be acceptable.

3.7.2.2 Where fire deparument connections are used for
water supply, they shall be 5o located that they will not be
affected by the exposing fire.

3.7.3 Contral.

3.7.8.1 Each system of outside sprinklers shall bave an
independent control valve.

3.732 Manually controlied open sprinklers shall be used

only where constant supervision is present.

3.7.8.3 Sprinklers shall be of the open or automatic type.
Automatic sprinklers in areas subject to freezing shall be on
dry pipe systems conforming to Section 3-2 or antifrecze sys-
tems conforming to Section 3-5.

3.78.4 Automatic systems of open sprinklers shall be con-
tralled by the operation of fire detection devices designed
for the specific application.

3.7.4 System Components.

$.7.4.1 Drain Valves. Each system of outside sprinklers
shall have a separate drain valve installed on the system side
of each control vaive.

Exception:  Open sprinkler-top fed systems arranged o facililate
drainage.

8.7.4.2 Check Valves. Where sprinklers are installed on
1wo adjacent sides of 2 building, protecting against (wo sep-
arate and distinct exposures, with separate control valves for
cach side, the end lines shall be connected with check valves
located so that one sprinkler around the corner will operate.
{See Figure 3-7.4.2.) I'he intermediate pipe between the two
check valves shall be arranged to drain, As an aleernate solu-
tion, an additional sprinkler shal} be instalied on each system
located around the corner from the system involved.

7

System B

Check
T vave

Pitch pi
odmn
athe

7
——0h—)
fas— Ei::’:

Figure 3-7.4.2 WJMWT@WBM:.MM&

3.7.4.3 System ent. Where one exposure affects
(wo sides of the protected structure, the sysiem shall not be
subdivided beiween the two sides, but rather shall be
arranged to operatc as 3 single system.
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2935 Pipe and Fintings. Pipe and fittings instalied on the
exierior of the building shall be corroston resistant.

3.76 Strainers. A fisted sirainer shall be provided iR the
yiser or feed main that supplies sprinklers having nominal
orifine sizes smaller than ¥s in. (9.5 mm).

3.7.7 Gauge Connections. A fisted pressure gauge con-

forming witk 4-15.3.2 shall be installed immediately below

the control valve of each system.

278 Sprinklers. Only sprinklers of such type asare listed
for window, cOTRiCE, sidewall, or ridge pole service shall be
instalted for such use except where adequate COVETAEE by
gse of other 1ypes of listed sprinklers andfor nozzies has
been demonstrated. §mall-orifice of large-orifice sprinkiers
shall be permitted.

3.8* Refrigerated Spaces.
3-8.1 Spaces Mai Abave 32°F (0°C).
Where femperatures are maintained above 39°F (0°C) in
refrigerated spaces, the requirements in this section shall

382 Spausugimzimd at Temperatures Below 3TF{0° C).

3.821 Where sprinkler pipe passes through a wall of
floor into the refrigerated space. 2 section of pipe arranged
for removal shall be pmvidcci immediately inside the space.
The removable len of pipe shall be a minimum of 3 in.
(762 mm}-

2822 Alow air pressure alarm to a constantly anended
lacation shall be installed.

Exeption:  Systems equipped with local low pressure alarms and
am auigwatic air mainlenance device.

1823 Pipingim refrigerated spaces shall be installed with
pitch as outlined in 4-14.3.3

3.B24" Air supply for systems shall be taken from the
the amr.

ion:  Where comprressed nitrogen g5 from cylinders s used
i licw of compressed aiT.
2 825% An indicating-type controt valve for operational

testing of the sysiem shall be provided on cach sprinkler
riser ouiside of the refrigerated space.

3826 A check valve with a ¥az-in. (24-mm) diameter hole
in the clapper shall be instalied in the system riser below the
1e5t valve r:quircd in 5-8.2.5. The check valve is to prevent
evaporation of prime water into the system piping:

Exception:  When sysiem dry pipe of preaction valves, if designed
to completely drain all waier abewe the seal, and which are listed for
imsiallation without priming water remaining and where priming
waler is nol qused in the syslem Yiser.

$82.7* The air supply piping entering the freezer area
shall be equipped with two casily removable supply lines at
teast 6 R (1L.9m) long and at least 1 in. {25.4 mm]} in diame-
ger as shown in Figure 3.8.2.7. Each supply line shall be

i with control valves located in the warm area. Only
onc air supply line shall be open 12 supply the system air at
any onc ime.

Exxeption: Where compressed nitroget gas fram cylinders is used

in lieu of cmnprmm’ ar.

066 Faftton

yoom of lowest emperature o reduce MOISIUTE content of
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Heated sred

. Relrigerated space

Mins R (1.9m

Two easily removed

1 g
preaction VA. air supply linas
Main ——" 5
control VAL
Water suppty
7 <
Air _ 7 Il
COMpressoy Froazar air intake
and tank ——*
@ Alr prassure @ Air prassure
Air supply source Water supply sourca

1. Check valve with Yorin. (2.4-tnrm) hole in glapper not required it prime
water not used.

2. Supply air o be connection to 0p of side of system pipe.

2, Each removable airiine shaflbe 8 minimum of 1 i, {25 mm) diamater
gnd miramum ol & 1 (1.9 m} long.

Figure s-8.5.7 Rcfrigen;ovf ares sprinkier systems o minimize the
chances of developing ice-plugs

3.9 Commercial-Type Cooking Equipment and Ventilation.

3.6.1 In cooking areas protected by automatic sprinkiers,
2ddidonal sprinklers of automatic spray nozzles shall be
provided to protect commercial-type cooking equipment
and ventilation systems that are designed 10 CAITY away

rease-laden vapors unless otherwise protected. {See NFPA
96, Standard on entilation Control and Fire Protection of Com-
mertial Cooking Operations.}

3.92+ Standard sprinklers of automatic spray nozzies shall
be so located as o provide for the protection of exhaust
ducts, hood exhaust duct collars, and hood exhaust plenum
chambers.

Exception: Sprinklers of aqutomatic spray nozes in ducts, duct
collars, and plenum chambers shall no be required where oll cook-
ing equipment i sevved by listed grease extractors.

3.9.5 Exhaust ducts shall have onc sprinkler of automatic
spray nozzle jocated at the 109 of each vertical viser and at
the midpoint of each offset. The first sprinkler of automatic
spray nozziein a horizontal duct shall be instalied at the duct
entrance. Horizontal exhaust ducts shall have such devices
located on 10-it (3-m) centers heginning nd more than 5 it
(1.5 m) from the duct entrance. Sprinkler(s) of automatic
spray nozzle(s) in exhaust ducts subject Lo freezing shall be
properly protected against freezing by approved means.
{See 414410
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eption No. I: Spﬁnklefsorawomicspmymzdesshauwbe
ired in a vertical viser located oulside of a building provided the
,—,'mdoesua!cxpoummbwﬁblenwﬂidferpr ided the interior of
ab:didiugandﬂuhoﬁmmidistnmzbmm!hchoodwdaand
O o vertical viser is a least 25 ft (7.6 m).

Exception No. 2: Spni orautmits;rmynmzlcsshaﬂmbe
uquimdu;}wnduemﬁtafmuﬂdudiscmmmdmaﬂﬂddm&
haodm@rpmutbzgaspedfududcdhrandsprﬁﬂﬂ{mw
,mnouhjmmﬂyima'gmodfarpfwc{imof gniimtad.ungﬂz_of
dusl 1 nﬂhtheSmndmdforFmTMngomeEmn«
guishing S;stansforPratediMofstxawuﬂ Cooking Areas, UL 300.

s.94 Each hood exhaust duct coliar shall have one sprin-
Kler or automatic spray nozzle located 1 in. minimum w0
12 in. maximuts (25.4 mm min. Lo 205 mm max.) above the

int of duct collar connection in the hood plenum. Hoods
that have listed fire dampers located in the duct collar shall
pe protected with 2 sprinkler or automatic spray nozzie
Jocated on the discharge side of the damper and be 50 posi-
gioned as not 10 interfere with damper operation.

2.8.5 Hood exhaust plenum chambers shall have onc
sprinkler or automatic spray nozzie centered in each cham-
per nOt exceeding 10t 3 m) in length. Pletum chambers
greater than 10 ft (3 m) in length shall have two sprinklers or
automatic spray evenly s with the maximum dis-
wance hetween the (wo sprinkiers not to exceed 10 & (3 m).

3.06 Sprinklers or automatic spray nozzies being used in
duct, duct collar, and plenurt areas shall be of the extra high
femperature classification [325 to 475°F (163 w0 191°C)] and
shall have orifice sizes not tess than ¥, in. (6.4 mm) and not
more than ¥y in. {13 mm).

Exreption:  When use of a temperature measwring device indicales
{emperatures above 300°F (149°C), a sprinkler o automatic spray
aozle of higher classification shall be used.

3.9.7 Access must be pravided to all sprinklers or auto-
matic spray nozzies for examination and replacement.

%.9.8 Cooking Equipment.

5.9.8.1 Cooking equipment (such as deep fat fryers.
ranges, griddies, and broilers) that is considered to be a
source of ignition shall be protected in accordance with the
provisions of 3-8.1.

3.9.82 Asprinkieror automatic spray nozzie used for pro-
rection of deep fat fryers shall be listed for that application.
The position. arrangement, tocation, and water supply for
each sprinkier or automatic spray nozzie shail be in accor-
dance with its listing.

3.9853 The operation of any cooking equipment sprinkler
or automatic spray nozzle shall automatically shut off all
sources of fuel and heat 1o all equipment requiring protec-
tion. Any gas appliance not requiring protection but focated
under ventilating equipment shall also be shut off. All shut-
down devices shall be of the type that requires manual reset-
ting prior 10 fuel or pOWer being restored.

3.99 Alisted indicating valve shall be installed in the water
supply line to the sprinkiers and spray nozzies protecting
the cooking and ventilating system.

3.9.10 A listed line srainer shall be instalied in the main
water supply preceding sprinklers or automatic spray nozzles
having nominal orifice sizes smaller than Yy in. (95 mm).

2.9.11 Asystemtest connection shall be provided to verify
proper operation of equipment specified in 3-9.8.3.

3.9,12 Sprinkiers and automatic spray nozzies used for
protecting commercial-type cooking equipment and venti-
lating systems shall be replaced annually. :

Exception: Where aulomatic bulb-type sprinkiers or spray notxles are
wsed and annual examination shows no build-up of grease or other
matevial on the sprinklers ar spray nozzies.

Chapter 4 Installation Requirements

4-1* Basic Requirements.

4-1.1* The requirements for spacing, location. and posi-
tion of sprinklers are based on the following principles:

{a) Sprinklers installed throughout the premises,
(b) Sprinklers Jocated so as not 1o exceed maximum pro-
tection area per sprinkler,

{c) Sprinklers positioned and located so as to provide sat-

isfactory performance with respect ¢ activation ume and
distribution.

Exception No. 1:  For locations permitting omission af sprinklers,
see 4-13.1, 4-13.2, and 4-13.8.

Exeeption Ne. 2: When sprinklers are specifically tested and lest
results demonstrate that deviations from clearance requirements o
structural members do not impair tie ability of the sprinkler lo con-
trol or suppress a fire, their positioning and focating in accordance
with the test results shall be permitted.

Exception No. 3: Clearance between sprinkiers and ceilings exceed-
ing the maximum specified in 4.6.4.1, 4-74.1, 4-84.1, 4.94.1,
£.104.1, and 4-11.4.1 shall be i ided that tests or calcu-
lations demonstrate comparable sensitivity and performance of the
sprinklers to thase installed in conformance with these sections.

4.1.2 System valves and gauges shall be accessible for
operation, inspection, tests, and maintenance.

4.2 System Protection Arex Limitations. The maximum
floor area on any one floor ta be protected by sprinklers sup-
plied by any one sprinkler system riser or combined system
riser shall be as follows:

Light Hazard 52 000 sq ft (4831 m?)
Ordinary Hazard 52,000 sq fi (4831 m")
Extra Hazard
Pipe Schedule 95,000 sq fi (2323 m?)
Hydraulically Calculated 40,000 sq ft (3716 m")

Storage — High-piled storage
(as defined in 1-4.2) and storage
covered by other NFPA siandards 40,000 sq ft (37 16 m*)

Exception No. I:  The floor area occupied by mezzanines shall not
be included in the above aree.

Exception No. 2: Where single systems protect extra hazard, high-
piled storage, or storage covered by other NFPA standards, and
ordinary or light hazard areas, the extra hazard or storage ared cov-
erage shall not exceed the floor ared specified for that hazard and the
total area coverage shatl nol exceed 52,000 sq ft (4831 m’).
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43 Useof Sprinkicrs.
431 General
4-3.1.1* Sprinklers shall be installed in accordance with

Exception: Where constriction features o other special sitations
Tequire wnusual waler distribution, listed s;m'n‘kfm shall be pm:{-

zedzabeguszaﬂedinposiﬁmuw:iwnmm;;md by their listing
10 achieve specific resulls.

4-3.1.2* Upright sprinklers shall be installed with the
frame arms parallel to the branch line.
4-3.1.3 Temperature Ratings-

4-3.1.3.1 Ordinarywtcmpt'.ramre-mted sprinklers shall be
used throughout buildings.

Exception Ne. I Where maximum ceiling Lemperatures exceed
100°F (38°C), spinklers with Lemperature ralings in accordance Wi
the maximum calng irmperatires of Table 2.2.4.1 shall be used.

. 2:  Intermediate- and high-lemperalute sprinklers
shall be permitted to be used throughowl Ordinary and Extra Haz

Exception Ne. 30 prinklers ofﬁmmdidkandhighmpmwe clas-
sifications <hall be installed in spect mloauimﬁa:req:dredby4-3.1.3_2.
43132 The following practices shall be ohserved to pro-
vide sprinklers of other than ordinary temperature classifi-
cagon unless other temperatures arc determined or unless

INSTALLATION OF SPRIN
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high-lemperature gprinklers are used throughout [see Tables
4-3.1.3.2(a) and (b) and Figure 4-3.1.3.2%

{a) Spr'mkicrs in the high temperature ronc shall be of
the high temperature dassification, and sprinklers in the
intermediate lemperature yone of the intermediate temper
ature classification.

(b) Sprinklers located within 12 in. (305 mm) to one side or
30 in., {762 mm) above an uncovered steam main. heating coil, or
radiator shall be of the intermediate temperature classification.

{c) Sprinklers within 7 ft{2.1m} of a low-pressure blowofl
valve that discharges free in a large room shall be of the high
temperature classification.

(@) Sprinklers under ghass ot plastic skylights exposed 10
the direct rays of the sun shall be of the intermediate tem-

erature classification.

{¢) Sprinklers inan unvendlated, concealed space, under
an uninsulated roof, or i 3R unventilated attic shall be of
the intermediate temperature classification.

{3} Sprinklcrs in unventitated show windows having high-
powered clectric lights neat the ceiling shall be of the inter-
mediate temperature classification.

(g) Sprinkiers protecting commercial-type cooking
equipraent and vemilation sysiems shall be of the high ot
extra high temperature classification as determined by use
of a temperature measuring device. (See 3-9.6.)

4.3.13.3 Incasc of occupancy change involving tempera-
wure change, the sprinklers shall be changed accordingly.

able 4-3.1.3.2(8) Temperature Ratings of Sprinklers Based on Disance trom Heat Sources

Ordinary
Typec of Hest Condition Degree Rating
1. Heating ducts More than 2 fi 6 in.

(a} Above
(b} Side and below
(¢} Diffuser

More than 1110 in.

Any distance exccpt
as shown under
Intermediate Degree
Rating olumn

intermediate High
Degree Rating ’ Degree Ratng

9 fy 6 in. or less

1 fi O in. or less

Downward Discharge! Cylinder with —r
1 1 0 in. radius from edge.
extending } 1 0 in. below and
2 fi 6in, above

«: Semi-cylinder

with 2 fi6in. radius in direcuont

2. tinit heater
[£] Horizontal discharge

of flow, extending 1 f 0 in. below
and 2 i in. abave

Discharge Side: 7 foinwi0f
0 in. radius pie-shaped cylinder
{sec Figure 4.5.1.3.2] extending

7 fr 0 i racius cylinder extending
7 £t 0 in. abave and 2 fe @in.
below unit heatey

= ft 0 in. above and 2R 0in.
pelow heater; alsg 7 L OIN
radius cylinder more than 7 R0

b} Veriical downward
discharge
[Note: ¥or sprinklers
below unit heater, 3¢
Figure 4-3.1.3.2.]

3. Steam mains (uncovered)
{a) Above

More than 2 ft 6in.

(b} Side and below More than L 1 O in.
More than 7 ft 0 in

) Blowoll valve

in. above unit heater

7 f 0 in. radius cylinder cxt_cm:i'mg

srd from an glevation T

7 £ 0 in. radius cylindes extending

from the top of the unit heater W@
an elevation 7 £ 0 . above unit
heater

abaove unit heatar

9 ft B in. or less

1110 in.orless -

7 @ 0 in. or les

e

For &) Unis: b in. ™ 954 mm: L= 0.30438 m.
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Table 4-3.1.3.2(0) Ratings of Sprinklers in Specified {.ocations
R
Ordinary Intermedinte High
Location Degree Rating Degrec Rating Degree Rating
w N
M_ —= (Glass or plastic —
ATHES Venulated Unventilated —
W - "
peaked rool: Metal or thin Ventilated Unventilated —_
rds, concealed or not con-
cealed, insulated ot aninsulated
cealtl
Flay roof: Meual, not concealed; Ventilated or Note: For uninsulated roof, cli- -
smsulated or uninsulated unventilated mate and occupancy may necessi-
tate intermediate sprinkiers.
Check on job.
PR N
Flat roof: Metal, concealed, Venulated Unvenilated -
insulated or uninsulated
Ghow windows Venuilated Unventilated —

o
Natc: A check of job condition by means of thermometers may be neccssary.

B=05TT4xA
C=1.1547 XA

Slonits: 1 in. = 25.4 mm; 1 #=031m

§ Figare 4.3.1.33 High temperuture and intermedinate temperature zones KL
wnit bestcrs.

\ 4-4% Application of Sprinkler Types- Sprinklers shall be
selecied for use as indicated in this section. Sprinklers shall
be positioned and spaced a3 described in Secuon 4-5.

441 Upright and Pendent Spray Sprinkiers. Upright
and pendent spray sprinkicrs shalt be permitted in all occu-

pancy hazard dassifications and building construction types.
Exception:  (huick-response sprinklers are not permitted for use in
exire hazard occupancies wnder the area-densily design method. (See
5.2.3.2.3, Exception No. 1)

4-4.2 Sidewall Spray Sprinklers, Sidewall sprinkiers shail
be instatied only in light. hazard occupancies with smooth,
flat ceilings.

Exception: Sidewall sprinklers shall be permitted to be used in
Ordinary Hazord Occupancies with smooth, flat ceilings where spe-
cifically listed for stch use.

4.4.3 Extended Coverage Sprinklers. Extended coverage
sprinklers shall be limited to a type of unobstructed con-

struction consisting of flat, smooth ceilings with a siope 1ot
exceeding 2 in. per ft. {158 mm/m)

Exception No. L. Where sprinklers are specifically listed for unob-
structed or noncombustible obstructed construction, they shall be per-
mitted for such use.

Exception No. 2: Extended coverage upright and penden! spray
sprinklers shall be t1ed within trusses a7 bar joists having web
‘nembers not greater than -in. (25.4-mm) maximum dimension.

Exception No. 3: Where specifically listed for use under smoath,
flat ceilings that have slopes nof exceeding 4 in. per ft (316 mmim).

4-4.4 Open Sprinklers. Open sprinklers shall be permit-
ted to be used in deluge systerns to protect special hazards or
exposures, of in other special locations. Open sprinklers
shall he instalied in accordance with all applicable require-
ments of this standard for their automatic counterpart.

445 Residential Sprinklers.
4-4.5.1% Residential sprinklers shall be permited in dwelling

units and their adioining corridors provided they are instatled
in conformance with their listing and the positioning require-
ments of NFPA 13D, Standard for the Installation of Sprinkler Sys-
tems in One- and Two-Family Duwellings and Manufoctured Homes,
or NFPA 13R, Standard for the Installation of Sprinkler Systems n
Revidentiol Occupancies up i and I ing Four Stories m Height.

4452 Residental sprinklers shall be used only in wetsystems.
Exception: Residential sprinklers shall be permitted for use in dry
systems if specifically listed for such service.

44583 Wherc residential sprinklers are installed in a com-

partment as defined in 1-4.2, all sprinklers within the com-
artment shall be of the fast-response (ype that meets the

criteria of 1-4.5.1(@)-
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4-4.6 Early Suppression Fast-Response (ESFR) Sprinklers.
4461 ESFRsprinklers shall be used only in wet pipe systems.

Exreplion: ESFR sprinklers shall be permitled for use in dry sy5-
1ems if specifically Listed for such service.

34462 ESFR sptinklers shalt be installed only in buildings
where roof or ceiling slope above the sprinklers does pot

exceed 2 in. per £ (158 mm/m}

4463 ESFR sprinklers shall be permitted for usc only in
buildings with the following types of construction:

(a) Smooth ceiling, JoistS consisting of steel truss-shaped

wood 0P chord members not exceeding 4 in.
(102 mm} in depth with steel tube o7 bar web.

by Wood beams of 4 in. by 4 in. (102 mm by 162 mm) or
greater nominal dimension. “oncrete or stee] beams Spac
I yto7 2 fl {0.9w 2.3 m)on centers and cither supported
on or framed into girders.

(c} Paragraphs {a) and (b} apply to construction with non-
combustible oF combustible roof oF ecks.

(d) Construction with ceiling panels formed by members
capable of trapping heat 1o aid the operation of sprinklers
with members spaced greater than 7 Yo ft 2.3 m} and limited
(o 2 maximum of 300 54 £ (27.9 m®) in area.

4-1.64 Temperature Rating. Sprinkler temperature rat-
ings shall be ordinary-
Exe of intermediaie and high lemperature Tat-

eption: S
ings shall be installed in locations o3 required by Section 4-3.
4-4.7 Large-Drop $prinklers.

447 largedrop sprinklers shall be permitted 0 be
uscd M wet, dry, oF preaction systems.

4.477.2% Where steel pipe is used in preaction and dry pipe
systems, piping materials shalt be limited to internally galva-
nized sieel.

Exceplion: Nongalvanized fitlings shall be permitted.

4473 Sprinkler temperature ratings shall be the same as
those indicated in Tables 4-3.1.5.2(a) and (b) or those used
in large-scale fire testing O determing the protection
reguirements for the hazard involved.

Exxeption: Sprinkiers of intermediate and high temperature ral-
ings shall be installed in specific Iocations as required by 4-3.1.3.
4-4.8 QRES. (Reserved)

4-49 Special Sprinklers.

4-438.1% Spedal sprinklers that are intended for the pro-
1ection of sPedﬁc hazards or construction features shall be
pcrmiutd ‘here such devices have been evaluated and
fisted for performance under the following conditions:

(a) Fire tests related o the intended hazard.

(b} Distribution of the spray patiern with respect to wets
ting of floors and walls.

() Distribution of the spray
obstructions.

{d) Evaluation of the thermal sensitivity of the sprinkier.
{g} Performance under horizontal of sloped ceilings.

pattern with respect o

{N Arca of design.
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4.4.9.2 Special sprinklers shall maintain the following
characteristics:

(a) Orifice sizc shall be in accordance with Section 9.2.3.

(b} Temperature ratings shail be in accordance with
Table 2-24.1.

{c} The pfo(ccticm area of coverage shall not exceed 400 £
(36 m?) for fight hazard and ordinary hazard occupancies-

{d) The protection area of coverage shall not exceed 196 !
(17 m® for extra hazard and high pile storage occupandcies.

4.5 Position, Location, Spacing, and Use of Sprinklers.
4-5.1 Generul. Sprinklers shall be located, spaced. and
posizioncd in accordance with the reguirements of this seC-
tion, Sprinklers shall be positioned to provide protection of
the area consistent with the overall objectives of this stan-
dard by controlling the positioning and allowable arca ©
coverage for each sprinkier. The requirements of 4-3.2
through 4-5.6 shall apply to ali sprinkler types unless modi-

fied by more restricuve rules in Sections 4-6 through 4-} i.

4.5.2 Protection Areas per Sprinkler.

4-5.2.1 Determination of the Protection Area of Coverage.
The protection area of coverage per sprinkler (A, shall be
determined as follows:

(a) Along Branch Lines. Determine distance beiween
sprinklers (ot o wall or obstruction in the case of the end
sprinkler on the branch line) upsiream and downstream.
Choose the larger of either twice the distance 10 the wall or
the distance 10 the next sprinkler. This dimension will be
defined as 5-

(b} Between Branch Lines. Determine pcrpcndicu\ar dis-
ance to the spr'mklcr on the adjacent branch line {or to 2
wall or obstruction in the case of the last branch line) on each
side of the branch linc on which the subject sprinkler i posi-
tioned. Choasc the larger of cither twice the distance 10 the
wall or obstruction of the distance to the next sprinkler. This
dimension will be defined as b

452,11 The protection arca of coverage of the sprinkler
shall be established by multiplying the 5 dimension by the 1.
dimension. (A, = § % 1

4.5.2.2 Maximum pProtection Arcad of Coverage, 1he
meximum allowable protection ared of coverage fora sprinkier
(A} shall be in accordance with the value indicated in the sec-
tion for gach type oF style of sprinkler. The maximum 2r€a of

coverage of any sprinkler shall not exceed 400 it (36 m*).

14-5.5.1 Maximum Distance Between Sprinklers.

4.5.3 Sprinkler §pacing.

The
maximum distance permiucd hetween sprinklers shall be
based an the centerline distance between sprinkers on the

branch line or o8 adjacent branch lines. The maximum dis-
tance shall be measured along the slope of the ceiling. The

maximum distance ptrmmeﬁ betweent sprinklcrs shall com-
Ly with the value indicated in the section for each type or
style of sprinkler.

4.5.5.2 Maximom Distance From walls, The distance
from sprink!crs 1o walls shall not exceed one-half of the
allowable maximuim distance bewween sprinklers. The dis-

rance from the wall to the sprink!er shall be measured per-
pendicular to the wall.




INSTALLATION REQUIREMENTS

13-31

e

4533 Minimum Distance from Walls, The minimum
distance pcrmiued between a sprinkler and the wall shail
comply with the vaiue indicated in the section for each type
or style of sprinkler. The distance from the wall to the sprin-
Vier shall be measured perpendicular to the wall.

4-5.3.4 Minimum Distance Between Sprinklers. A mini-
smum distance shall be maintained between sprinklers 1o pre-
vt operating sprinklers from wetting adjacent sprinklers and
1o prevent skipping of sprinklers. The minimum distance per-
mitted between sprinklers shall comply with the value indi-
cated in the section for each type or style of sprinkler.

4-5.4 Deflector Position.

4.5.4.1 Distance Below Ceilings. The distances between
(he sprinkler deflector and the ceiling 2bove shall be selected
pased on the type of sprinkler and the type of construction.

4542 Deflector Orientation.  Defleciors of sprinklers shall
be aligned paraliel o ceilings, roofs, or the incline of stairs.

4-55 Obstructions o Sprinkier Discharge.
4.5.5.1 Performance Objective.

4-53.5.1.1 Sprinklers shall be located so as o minimize
obstructions ta discharge as defined in 4-5.5.2 and 4.5.53ar
additionat sprinklers shall be providcd to ensure adequate
coverage of the hazard. (See Figure 4-5.5.1.1.)

R0 (2.5m)+-

400G in

Figure 45511 Typical distribution patiern from » suandard spray

4.5.5.2% Obstructions to Sprinkler Discharge Pattern
Development.

45521 Continuous or noncontinuous obstructions less than
18 in. (457 mm) below the sprinkler deflector that prevent the
patiern from fully developing shall comply with this section.

45522 Sprinklers shall be positioned such that they are
located 3t a distance three limes greatey than the maximum
dimension of an obstruction up to 2 maximum of 24 in.
(608 mm) {e.g., 1russ webs and chords, pipe, columns, and

fixwures).

Exception No. I: Continusis solid obstructions, such as beawms, lop
chord members, and ducts, that are tight lo the ceiling shall comply with
4.6.5.1,4-7.5.1,485.1 4-9.5.1,4-10.5.1 and 4-1 1.5.1,
Exception No. 2: _Piping to which an upright sprinkler i directly
attached less than 3 in. (73 mm) in digmeler.

Exception No. 3:  Piping to which pendent and sidewall sprinklers

ave directly atiached.

4.5.5.3% Obstructicns that Prevent Sprinkier Discharge
from Reaching the Hazard. Continuous of NORCONtNUoUS
obstructions that interrupt the water discharge in a horizon-
tal plane more than 18 in. (457 mm) below the sprinkler

deflector in a manner o timit the distribution from reaching
the protected hazard shall comply with this section.

45531 Sprinklers shall be installed under fixed obstruc-
Lions over 4 ft (1.2 m) wide such 2s ducts, decks, cutting
tables, and overhead doors.

Exception:  Obstructions that are not fixed in place such as confer-
ence tables.

4.55.3.2 Sprinklers installed under open gratings shall be
of the intermediate level/rack storage type or otherwise
shielded from the discharge of overhead sprinklers.

4.5.6 Clearanceto “The clearance between the deflec-
tor and the top of storage shall be 18 in. (457 mmj} or greater.

Exception No. L Where other standards specify greater mini-
mums, they shatl be Jotlowed.

Exception No. 2: A minimum clearance of 36 in. (91 m) shall be
permitted for special sprinklers.

Exception No. 3: 4 minimum clearance of less than 1 & in.
(457 mm) between the top of storage and ceiling sprinkler deflectors
shall be permitted wheve proven by successful large-scale fire lesls for
the particular hazard.

4.6 Standard Pendent and Upright Spray Sprinklers.

4.6.1 General. All requirements of Section 4-5 shall apply

{0 standard pendent and upright spray sprinklers except a5
modified below.

4-6.2 Protection Areas per Sprinkler {Standard Pendent
and Upright Spray Sprinklers).

4-6.2.1 Determination of the Protection Area of Coverage.
The protection area of coverage per sprinkler (A,) shall be
determined in accordance with 4-5.2.1.

Exception: Ina small room as defined in 1-4.2, the protection ared
of coverage for each sprinkler in the smatl oom shall be the area of
the room divided by the number of sprinklers in the room.

4-6.2.2 Maximum Protection Area of Coverage. The
maximum allowable protection area of coverage for a sprin-
kier (A,) shall be in sccordance with the value indicated in
Table 4-6.2. In any case, the maximum area of coverage ofa
sprinkler shall not exceed 225 i (21 m*).

Exception No. 1: The following maxivium protection areas of cov-
erage shall apply for pipe sched ule systems:

Light Hazard— 200 fE(18.6m')

Extra Hazard— 90 ft° (8.4 m’}

Exception No. 2: The maximum proteciion ared of coverage for
light haward systems insialied in configurations wtilizing rombustible
comstruction members spaced less than 3 ft (9] m) on cenler shall

ot exceed 130 fF (12 98°).
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able 4-6.2 Protection Arcas and Maximum Spacing (SSU/SSE)

Light Hazard Ordinsry Harard Extra Hazard High-Piled Storage
Protection Spacing Protection Spacing Protection Spacing Protection Spacing
Area {max.} Ares {max.) Aren {max.} Ares {eax.}
Construction T e 53 ® f i ft & " f
Nancombustible
obstructed and
anobstructed and
combustible
unobstructed 225 15 150 15 100 12 100 12
Combustible .
168 15 130 15 10G 12 HR 12

For S amits: 1 f* = gpa29m: iR = £.35048 m.

Exception Ne. 3: Where densities for extra hazard and high piled (b) Baffles shall be of noncombustible o7 timited-combustible mate-
storage occupancies &r¢ Less than 0.25 gom/ft’ (1 0.2 Lpmim’), the rial that uill stay tn place befare and during sprinkler eration.
oz protecti f coverag shall be permitted to b 4 e o

mun L7 ion ared 0 ouLTege 1 £ : . ,

: i1 130 f£ (.91 ). {c) Baffles shail be nat less than 8 in. (203 mm) wide and & in.

(152 mm) high. The tops of baffles shall extend between Zin.lo 3 in.

463 Sprinkler Spacing (Standard Pendent and Upright (51 to 76 mm) aboue the deflectors of upright sprinklers. The bottoms
Spray Sprin} Jers). of baffles shall extend doumward o @ level at least cven with the

deflectors of pendent sprinklers.
4-65.3.1 Maximum Distance Between Spriﬂklcrs. The E N 5 In-rack K
maximum distance permitted between sprinklers shall com- xception No. 2: - InT sgmuﬂz.:s,
piywi:hTabic 4-6.2. Exception No. 3 Old-style sprinklers protecting fur storage
vandts.

Exception No. I For extra hazard occupancies and high piled
storage in bays 25 ft(7.6m) unde, a spacing of 12 fi6in(38m) 4-6.4 Deflector Position (Standard Pendent and Upright
shall be permitied. Spray Sprinkiers):

. Ne.D2: Fordemsities less than 0.25 gpmift’ (10.2 Lpmim), 4-6.4.1 Distance Below Ceilings.

a spacing 15 4.6m)shalibepamwi.
o B 4-6.4.1.1 Under unobstructed construction, the distance

4633 Maximum Distance from Walls. The disiance hetween the sprinkler deflector and the ceiling shall be a
from spﬁnkicrs to walls shail not cxc::gd onc-half of the minimum of 1 in. (25.4 mm) and a maximum of 12 in.

allowable distance between sprinklers as indicated in Table (305 mm).

4.6.9. The distance from the wall to the sprinkler shall be , . .
measured perpendicular Lo the wall. Where walls arc angled Exception:  Ceiling-type sprinklers ( concealed, recessed, and flush

or irregular, the maximum horizontal disance between 3 W" shall be permutie d to have the operalz'ngqlzmmi above the ceil-
sprinkler and any point of floor area protecied by that sprin- g and the deflector located nearer to the ceiling where installed in

Yier shall not exceed 0.75 umes the allowable distance per- accordance with their listing.

mitied between "{Pﬁﬂﬂm- provided the maximum perpen- 4-6.4.1.2 Under obstructed construction, the sprinkler

dicular distance is Rot exceeded. deflector shail be Jocated 1 to 6in {25.4 to 152 mm) below
; . bers and a maximum distance of 22 in.

46321 Under curved surfaces, the horizontal distance the'structurai memuers,

shall he measured 2t the floor level from the wall, or the (559 mm) below the ceiling/roof deck-

imtersection of the curved surface and the floor to the near- Exception No. It Sprinklers shall be permitted to be installed with

est sprinkler shall not be greater than one-half the allowable the deflector at oY above the bottom of the structural member (o @

distance between sprinklers. maximum of 22 in. (53 9 mm) below the ceiling/roof deck where the

Exception®; Within small rooms as defined in 1.4.2, sprinklers S?ﬁ“”fr“ installed in “mf"m,“"“ with 4_'6‘5 A ‘2‘_

be tted 1o be located not mote than 9 f1 (2.7 m) from any Exception No. 2. Where sprinklers ore mstalle:‘i in each bay _of
single wall. Sprinkier spacing Limitations of 4-6.3 and area himita- obstructed comstruction, defleciars shall be a mmmum of ! in.
tious of Table +-6.2 shall not be exceeded. (25.4 mm) and & maximum of 12 in. (305 mm) below the ceiling.

4-6.3.3 Minimum Distance from Walls. Sprinklers shall

3 Spr
; " . . h
be ] | 2 minimum of 4 in. (102 mm) from 2 i ite wood joists where joutl channels are fire stopped to the full depy

of the fotsts with material equt 1o the web construction s
4634 Minimum Distance Between Sprinkiers. Sprin- indhidual channel areas dao not exceed 300 7 (27.9 m).
klers shall be spaced not Jess than 6 fi (1.8 m) on center. Exception No. 4:¢  Deflectors of 3 under concrele leg (O~

J sprivkl
. : : 7 ; o less than Tify ft (2.3 m) but more than
EmtpﬁnﬂNo.I: Spmxklzrssiub’bcpemuudtobe laced less than strucimuwuh;mnsspau
6f1(1.8m)oxn center where the following cmxdz'timspare satisfied: 3 f1(0.9 m) on centers hall, regardless of the depth of the tee, be
permitted 10 be located at of above a horizontal plane I .
{a) Baffles shall be installed and located miduay between sprin- (25.4 mm) below the bottom of the stems of the tees and shall comply
} Klers and “arranged lo protect the actuating elements. with Table 4-6.5.1.2.
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56413 Sprinklers under or near the peak of a roof or
ceiling shall have deflectors located not more than 3 f (0.8 m)
vertically down from the peak. {See Figures 4-6.4.1.3(a) and
164.1.3(8)]

. Under sou-toothed roofs, sprinklers al the high-
ost clevation shall not exceed o distance of 3 ft{0.9 m) measured

Exception No. 2 Under a steeply pitched surface, the distance

shall be permitted 1o be increased to
maintain & horizontal clearance of not less than 2 f1 (0.6 m) from
ather structural members. [See Figure 4-6.4.1.30c)d

1
13
i

"\\\\\.\.\\'\.'\\

|

Figure 4-6.4.1.30) Sprinklers ot pitebed roofs; branch lines
enn up the slope.

L
L e

'@' fa-s+jes-+i } 1?
/ H ! /
’ ! ¢

Measured on v
i - i

Figure 4.6.4.130) Sprinklers st phtched roofs; branch thves
yun up the sope.

Figure 4-5.4.1.30) Heorizsaml clesrance for sprinklers at peak

4.6.4.1.4 Double Joist Obstructions. 'Where there are two
sets of joists under a roof or ceiling, and there is no flooring
aver the lower st sprinklers shall be installed above and
below the lower set of joists where there is a clearance of 6 in.
(152 mm) or mors between the top of the lower joist and the
botrom of the upper joist. (See Figure 4-6.4.1.4.)

are permitied to be owmitted from below the
lower set of joists where ol least 18 in. (457 mm) 18 maintained
prinkler deflector and the top of the lower joist.

Figure 46454 Arrsngement of sprinkiers under twa sews of open joists —
no sheathing on Jower joists

4-6.4.2* Deflector Orientation. Deflectors of sprinklers
shall be aligned paraliel to ceilings, roofs, or the incline of stairs.

Exception:  Where sprinklers are installed in the peak below a
sloped ceiling ot roof surface, the sprinkler shall be installed with the
deflectgr horizontal.

465 Obstructions 1o Sprinkler Discharge (Standard Pen-
dent and Upright Spray Sprinklers).

4.65.1 Performance Objective.

4-6.5.1.1 Sprinklers shall be located so as 1o minimize
obstructions to discharge as defined in 4-6.5.2 and 4653 or
additional sprinklers shall be provided to ensure adequate
coverage of the hazard.

4.65.1.2 Sprinklers shall be arranged (o comply with
4-5.5;.2.Tab1e 4-6.5.1.2, and Figure 4-6.5.1.2(a).
Sprinklzﬂshaﬂbcpamimdtobcsptmdmoppo-
s&:sidcsofobstmdiomnntmcmdz’ng4ﬁ(1.3mjinuj&h ided the
diﬂancefmmummmiin:ofuwobsmﬁmmdmspﬁnkkﬂdmm
ion No. 2 Obstructions located against the wall and that are

not guver 30 in.(762 mm) in width shall be permitted to be protected

in accordance with Figure 4-6.5.1.2(b).
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Table 4-6.5.1.2 Positioning of Sprinklers to Avoid
Obstructions to Discharge (SSLYSSE)

Maximum Allowable
Distance of Deflector

Distance from Sprinkiers above Bottom of
1o Side of Obstruction () Obstruction {in.) (b}
Lessthan 1 f L4
One ft 1o less than 1 ft 6in. 2¥g
H‘tﬁin-toiessthm?ﬁ 3y
2ftlotcsslhan2ﬂ$in. 5ly
af6in wolessthan B R Yz
3 fi to less than 3 f 6 in. Oy
Sl’zﬁin.tolcsslhanéﬁ 12
4 fito less than 4 e Bin. 14
4 fi 6.in. toless than B ft 16y
% {i and greater 8

For 5f Units: L in. = 954 mum: | fi = 0.3048 m.

vt

QW//W/)WW
Ceiling

vV

Elevation view

Figure 4-6.5.1.2{n) Positioning of sprinkiers to avoid
obstructions to discharge {SSU/SSP).

WW/ZWW
__—_——————————-—rc..
—

_r

az{d-Binj+b

wall d<30in,

Elevalion view

;//,/5
7
;j
Z
7
2
7
7
7
7
% ,
%

Figure 4-65.1.2() Obstructions againat walls (SSU/SSF).
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4.6.5.2 Obstructions to Sprinkier Discharge Pattern
Development.

4-652.1 Continuous or noncontinuous obstructions less
than 18 in. (457 mm) below the sprinkler deflector that pre-
vent the pattern from fully developing shall comply with this
section.

46522 Sprinklers shall be positioned such that they are
located at a distance three limes greater than the maximum
dimension of an obstruction up to a maximum of 24 in.
{609 mm) (e.§.» structural members, pipe, columns, and fix-
tures). (See Figure 4-6.5 2.2}

Exception No. LI Sprinklers shall be permitted Lo be spaced on
opposite sides of the obstruction ided the distance from the cen-
terline of the obstruction to the sprinklers does not exceed ane-half the
allowable distance between sprinklers.

Exception No. 2 Where the obstruction consists of open (rUsses
20 in. (.51 m)or greater apart {24 in. (.61 m) on center], sprinklers
shall be permitted to be [ocated one-half the distance between the
ohstruction created by the truss provided that all truss members are
nol greater than 4 in. (102 mm) (nominal) in width.

Exeeption No. 3: Where the sprinklers are installed in the center-
line of bar joists o7 @ {russ.

Exception No. 4:_Pipeng 10 which an upright sprinkler is directly
attached less than 3 in. (75 mm) in diameter.

Exception No. 5: Piping to which pendent sprinklers are directly
aitached.

4-6.5.5* Obstructions that Prevent Sprinkier Discharge
from Reaching the Hazard. Continuous ot NORCONUNYOUS
obstructions that interrupt the water discharge in a horizon-
tal plane more than 18 in. (457 mm} below the sprinkier
deflector in a manner to fimit the distribution from reaching
the protected hazard shall comply with this section.

4-6.5.3.1 Sprinklers shall be installed under fixed obstruc-
tons over 4 ft (1.2 m) wide such as duces, decks, cotting
tables, and overhead doots.

Exception:  Obstructions that ave nol fixed in place, such as confer-
ence tables.

4.65.3.2 Sprinklers instalied under open gratings shall be
of the intermediate jevelirack storage type or otherwise
shielded from the discharge of overhead sprinklers.

4.6.5.4* Suspended or Floor-Mounted Vertical Obstruc-
tions. The distance from sprinklers 10 privacy curtains,
free standing partitions, room dividers, and similar obstruc-
tions in light hazard occupancies shall be in accordance with
Table 4-6.5.4 and Figure 4-6.54. .

4.6.6* Clearance to Storage (Standard Pendent and
Upright Spray Sprinklers). The clearance beiween the
deflector and the top of storage shall be 18 in. (457 mm) or
greater.

Exception: Where other standards specify greater minimums, they
shall be followed.

4.7 Sidewall Standard Spray Sprinklers.

4.7.1 General. All requirements of Section 4-5 shall apply
1o sidewall standard spray sprinkiers exccpt as modifie
below.
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i
Sprinkier
€ 9
Cbstruction
a
i |
Pian view of column
az3cordd
{Use dimension G of d, whichever is greater}
Figure 4-65.2.2 Minimum distance from ohstruction (SSU/SSE).
Table 4-6.5.4 Suspended or Floor Mounted {a) Along the wall.  Determine the distance between
Obstructions {3SU/55F) sprinklers along the wall (or 10 the end wall or obstruction in
' the case of the end sprinkler on the branch line) upstream
= Mini Vertical and downstream. Choose the larger of either twice the dis-
;‘i“ﬂ‘; b:i ow tance to the end wall or the distance to the next sprinkler.
Horizontal Distance () Deflector (b) This dimension will be defined as 5. )

& in. or less . {b) Across the Room. Detcrmine the distance from the
More than 6in. 10 9 in. din. sprinkler tothe wall opposite the sprinkiers or to the midpoint
More tha § in. 1o 12 in. §in. of the room where sprinklers are installed on two opposie

More than 12in. to 15 in.
More than 15 in. 10 18 in.
More than 18in 10 24 in.
More than 24 in. to 30 in.
More than 30 m.

8in.

gty in.
12 Yz in.
15 Yy in.
18in.

For 51 Units: § in. = 254 mm.

v

Floor

4.7.2 Protection Areas
Spray Sprinklers).

determined as follows:

Figure 4654 Suspended or floor-mounted obstructions {SSU/SSP).
per Sprinklcr (Standard Sidewall

4-7.2.1 Determination of the Protection Area of Coverage.
The protection area of coverage per sprinkler {A,) shall be

walls (sez 4-7.3.1}. This dimension will be defined as L-

4-7.2.1.1 The protection area of the sprinkler shall be
established by multiplying the § dimension by the L dimen-
sion. (A, = 5 X L}

4-7.2.2 Maximum Protection Ares of Coversge. The
maximum allowable protection area of coverage for a sprin-
yler (A,) shall be in accordance with the value indicated in
‘Table 4-7.2. Ln any case, the maximum area of Coverage ofa
sprinkier shall not exceed 196 £ (59.7 m').

4-7.3 Sprinkler Spacing (Standard Sidewali Spray Sprinklers)-

4-7.3.1 Maximum Distance Between Sprinklers. The
maximum distance permitted between sprinklers shall be
bated on the centerline distance bewween sprinkiers on the
branch line. The maximum distance shall be measured
along the stope of the ceiling.

4.7.3.1.1 Sidewall spray sprinklers shall be instailed along
the length of a single wall of rooms of bays in accordance

with the maximum spacing provisions of Table 4.7.2.

Exception Ne 1. Sidewall sprinklers shall ot be installed back-to-
back withaut being separated by a continuous lintel or soffit.
Exception No 2: Where the width of the voom o bay exceeds the
maxtmum allowed, up to 24 ft (9.1 m) for Light Hazard Occu-
pancy, or 201 (6.1 m) for Ordinary Hazard Qecupandy, sidewall
sprinklers shall be provided on two opposite walls or sides of bays
with spacing as required by Table 4-7.2.

Exception No 3: Sidewall sprinklers shall be permitied to be
installed on opposing of adjacent walls provided no sprinkler is
located within the maximum protection area of unother sprinkler.
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Table 7.2 ?Wﬂn Areas and Maximus Spacing (Standard 5idewall Spray Sprinkler)

Light Harard Ordinary Hazard
Noncombustible or Noncombustible or
Combustible Limited-Combustibie Combustible Limited-Combustible
Finish Finish Finish Finish
Maximum distance along the wall (5 14 ft 14 ft 10t 10t
Maxignim rocm width (L) izh 4t 10 106
Maxgmum protection arca 120 f* 196 £ 80 E* 100 &°
—F::Slunils:lﬁ—ll.smamthﬁ-ﬁ.m?m"
47732 Maximum Distance fram Walls. The distance additional sprinklers shalt be provided 1o eusure adequate
from sprinklers 10 the end walls shail not exceed one-half of coverage of the hazard.
the allowable distarce permitted between sprinklers as indi- £7.5.12 Sidewall sprinklers shall be installed no closer

cated in Table 4-7.2- than 4 ft (2.3 m) from light fixtures or similar obstructions.

4133 Minimum Distance from Walls, Sprinklers shall The distance between Tight fixtures or similar ohstructions
he located 2 minimum of 4 in. {102 mm} from a wall, The located more than 4 ft (2.3 m) from the sprinkler shall be in
distance from the wall to the sprinkler shall be measured conformity with Table 4.7.5.1.2 and Figure 4-1.5.1.2.

perpendicular 10 the wall.

Exception Horizontal and vertical sidewall jpfiﬂkuﬁ are permit- Table 4—'2':5.1.2 - Positioning of Sprinklers o Avoid
1od 10 be located with their deflectors less than 4 in. (102 mm) from Obstructions (Standard Sidewall Spray Sprinkiers)
the wall on whick they are mounted. :
47.3.4 Minimum Distance Berwesn §prinklers. Sprin- mt:z g)‘em
Llers shall be spaced not jess than 6 ft (1.8 m) on center. Distance from Sid ewall N bove Bottom of
474 Delector Position from Ceilings and Walls (Stan- iginkler 1o Side of Obstruction {=} Obstruction {in.} (b)
dard Sidewall Spray Sprinklers). Less than 4 ft 2
4-7.4.1 Distance Below Ceilings and from Walls. sfitolessthan 50 i
. Sﬁmk:ssthan.';&ﬁm. 2
47.4.11 Sidewall sprinkler deflectors (vertical type) shatl 5 o 6 in. to less than 6 ft 6in. 3
he located not mare than 6 in. (152 mmm}) nor less than 4in. 6 fu to Jess than 6 f 6 in. 4
(102 mum) from ceilings. GRiclesthan TR 6
. R . . . Tflmiaszhzn'lﬁﬁin. 7
h HW:MS{MMGY:WtOb&M&d 76 Gin tolessthan 81 9
ilamméw!2:’:1.(152:03051411::}0:'121018m.(30§mmw 8 fi 1o less than 8 f 6 in. 1i
457 mm) below noncombustible ceilings where listed for such use. 8 &t 6 in. or greater 14
474132 Sidewall sprinkler deflectors shall be located not more For S1 Units: 1 in. = 254 mms L& = 0.5048 m.

than 6 in. (152 mm) nor less than 4 in. (102 mm) from walls.

47413 Sidewall sprinklers shall only be installed along walls, iWW’W//////M
. Coiling of roof

Mmm\qhm‘hedm from the Ccﬂingmthc bottom -__—___—________-———-—-—'_'——————

of the lintel orwfﬁtisatlast?in.{sl mm)gmtcrzhanthcdis- ///

fanoes from the cefling gtosidcwaﬂspdnklcrdeﬂcanm %

47.4.1.3.1 Where soffits are used for the inswllation of % 4

sidewall sprinklicrs, they shall not exceed 8 in. {203 mm) in %

width or projection from the wall. % b
Esception:  Saffs shall b permited to xtoed & . (203 mm) where %
addﬁiaudsprmkbﬂammmlkdbdawmmﬂit. /

4-7.42 Deflector Orientation. Deflectors of sprinklers %

shall be aligned parallel to ceilings or roofs. %

4.7.42.1 Sidewall sprinklcrs. where instalied under a %’ s

sloped ceiling, shall be located at the high point of the slope %

and positicmcd to discharge downward along the slope. /

4.7.5 Obstructions to Sprinkler Discharge {Sundard Side- % Wail

wall Spray Sprinklers}. /‘5 i

4.75.1 Performance Objective. Elevation view
47.51.1 Sprinklers shall be located so as o minimize Figare 47512 positioning of sprinklers 10 avoid oberructions (standard
obspructions to discharge a8 defined in 4-5.5.2 and 4-5.5.3 or sdcwall spray spriskiereh
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INSTALLATION REQUIREMENTS 13-37
47513 Obstructions projecting from the same wall as the Table 47513 Fositioning of Spriaklers o Avoid
sidewall sprinkler is mounted shall be in accordance with Obstructions Along the Wall
Table 4.7.5.1.% and Figure 4.7.5.1.3. (Standard Sidewall Spray Sprinkders}
4-7.5.2 Obstructions (o Sprigkler Discharge Pattern Maximum Allowable

Distance of Deflector
Distance from Sidewall above Bottom of
41521 Continuous or noncontinuous abstructions less Sprinkler to Side of Obstruction {3) Obstruction (in.) (b}
¢han 18 in. (457 mm) below the sprinkier deflector that pre- Less than 6 in. ‘ 1
vent the pattern from fully developing shall comply with this Gin. tolessthan 1 & 9
1fitolessthan 16 in. ) 3
1t 6 in,wi‘k:sgs;nﬁﬂ_ﬁ 4;113
47522 Sprinklers chall be positioned such that they 2 futo less than 21 G &7 5%
are located aﬁ a distance three ﬁgzocs greater than the maxi- gg?ﬂ“ﬁ:’ﬁ ‘;‘?&“63'. ft ;
mum dimension of an obstruction up 10 2 maximum of 3 f 6 i, to less than ;“& oy
04 in. (609 mm) (€8, truss webs and chords, pipe, columns, % £t to less than 4 fL 6 in. 10 4
and fixtures). Sidewall sprinklers shall be positioned 4§06 in, 10 less than 5 R 1%
i accordance with Figure 47 5.2.2 where ohstructions 5 fi to less than 5 fL 6 in. 19%,
SﬁGin.toIessdunﬁfi 14
& fi to less than 6 ft 6 in. 15
Exception: Piping to which sidewall sprinklers are directly & 0 6 in. to Jessthan 7 ft. 16Y,
7 ft 1o less than 7 it 6in. 17Yy

attached.

4753 Obstructions that Prevent Sprinkler Discharge
from Reaching the Hazard. Continuous oT noncontinuous
chstructions that interrupt the water discharge in 2 horizon-
tal plane more than 18 in. (457 mm)} below the sprinkler
deflector in a manner o limit the distribution from reaching

the protected hazard shall comply with this section.

47531 Sprinklers shall be instailed under fixed obstruec-
yons over 4 ft (1.2 m) wide such as ducts, decks, cutting
sables, and overhead doots.

Exceplion: Obstructions that are not fixed in place such as confer-
ence tables.

For 51 Units: } in. = g5 4mm; ]l fie 03048 m.

7
Sicewall
a sprinkiar
on wail
Obstruction

[

i 1

Elavation view

Figure 4-7.5.1.3 Pasitioning of sprinklers 1o avoid obstructions aleag the
wall (standard sidewsl! spray sprinkiers}.

2 7
7 Celiog 7
Sprinkler //,/; Obstruction é
\ Pg /000 z
7 . 7
Obstruction é \r g 1 1 é
. 7 7
- 1 é Wal é
wa 1
Pian view of column Ejavation view of pipe conduf of ight fixture (Ses Table 4-7.54)
az3cordd
as24in

(Use dimension c of &, whichever is greates}

Figure 4-75.22 Minimum distance from obstruction {scandard sidewsll spray sprinider).
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4.7.5.4 Suspended or Floor-Mounted Vertical Obstruc-
tions. The distance from sprinidcrs to privacy curtans,
frec-sranding partitions, room dividers, and similar obstruc-
tions in light hazard occupancies shall be in accordance with
“Table 4-7.5.4 and Figure 4-7.5.4.

Tabte 4-7.54 Suspended of Floor Mounted Ohstructions
(Standard Sidewall Spray Sprinkiers)

Maximum Vertical
Distance below
Horizontal Distance () Deflector (b}
6 in, or less $in.
More than 6 in. to 9in. 4in.
More than 9in. to 12 in. 6in.
More than 12 in. to 15 in. 8in.
More than 15 in. to 18 in. Gl in.
More than 18 in. to 24 in. 12¥zin.
More than 24 in. to 30 in. §5Yyin.
More than 30 i 18 in.

For Si Units: | ins, = 25.4 men.

WW,WW
Ceiling

7
é Obstruction
7

s Floar
Elevation view

pended or Dioor 1ed obstructions {standard side

" wall apray sprinklers).

4.7.6 Clearance to Storage (Standard Sidewall Spray
Sprinklers). The clearance between the deflector and the
top of storage shall be 18 in. (457 mm} or greater.

4.8 Extended Coverage Upright and Pendeat Spray Sprin-

4.8.1 General. All requirements aof Section 4-5 shall apply
to extended coverage upright and pendent sprinklers
except as modified below.

489 Protection Areas per Sprinkler {Extended Coverage

. Upright and Pendent Spray Sprinklers).

4-8.2.1* Determination of the Protection Ares of Cover-
age. The protection area of coverage (A,) for extended cov-
erage sprinklers shall be not less than that prescribed by the
listing. Listing dimensions shail be even-numbered square
protection arcas as shown in Table 4-8.2.

190 Erfition

4-8.2.2 Maximum Protection Ares of Coverage. The

maximum allowable area of coverage for a sprinkler (A,)
shall be in accordance with the value indicated in Table
4-8.2. In any case, the maximum arca of coverage of a sprin-
yler shall not exceed 400 5q &

4.8.3 Sprinkler Spacing {Extended Coverage Upright and
Pendent Spray Sprinklers).

£-8.3.1 Maximum Distance Between Sprinklers, The
maximum distance permitied between sprinklers shall be
based on the centerline distance between sprinklers on the
branch line or on adjacent branch lines. The maximum dis-
tance shall be measured along the slope of the ceiling. The
maximum distance permitted between sprinklers shall com-
ply with Table 4-8.2.

4.8.3.2 Maximum Distance From Walls, The distance
from sprinklers to walls shall not exceed onc-half of the
allowable distance permitted berween sprinklers as indicared
in Table 4-8.2. The distance from the wall to the sprinkler
shall be measured perpendicular to the wall. Where walls
are angled or irvegular, the maximum horizontal distance
between a sprinkler and any point of fleor area pratected by
that sprinkler shall notexceed 0.75 times the allowable dis-
1ance permitied between sprinkiers.

4-8.3.3 Mipimum Distance from Walls. Sprinklcrs shall
be located a minimum of 4 in. (102 mm) from a wall.

Exceplion: Where sprinklers have been listed for distances less
than this, they shall be permitud.

48.3.4 Minimum Distance Between Sprinklers. Sprin-
Klers shall be spaced not less than 8 f1 (2.4 m} on center.

Exception: 5 shaﬂbepemziwdwbeplacedksst}mu 8ft
(2.4 m) on center where the following conditions are satisfied:

{a) Baffles shatl be installed and located midway between sprin-
klers and arranged to protect the actuating elements.

{b) Baffles shall be of noncombustible ar limited-combustible mate-
rial that will stay in place before and during sprinkler operation.

(c) Baffles shall be not less than & in. (203 mm) wide and 6 in.
(152 mm) high. The tops of baffles shall extend between 2103 in.
(51 to 76 mm) above the deflectors of upmight sprinklers. The bottoms
of baffles shall extend doumward to o level al least even with the
deflectors of pendent sprinklers. (See A-4-1 334

4.8.4 Deflector Position {Extended Coverage Upright and
Pendent Spray Sprinklers).

4-8.4.1 Distance Below Ceilings.

4-8.4.1.1 Under uncbstructed construction, the distance
hetween the sprinkler deflector and the ceiling shall be 2 mini-
mum of 1 in. {25.4 mm]} and a maximum of 12 in. (305 mm).

Esception No. 1. Ceiling-type sprinkiers (concealed, recessed, and
flush types) shall be itted to have the ing element above
the ceiling and the deflector located nearer lo the ceiling where
installed in accordance with their Hsting.

Exception No. 2: Where sprinklers are listed for use under other
ceiling construction features oY for different distances, they shall be
permutted to be installed in accordance with their listing.

4.8.4.1.2 Under obstructed construction. the sprinkler
deflector shall be located 1 1o 6 in. (254 10 152 mm) below
the structural members and a maximum dis@ance of 22 in.

(559 mm) below the ceiling/roof deck.
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e
Tablc 4-8.2 Protection Aress and Maximum Spacing (Extended Coverage Upright and Peadent Spray Sprinklers)
AR
Light Hazard Ordinary Hazsrd Extrs Hazard High Pile Storage
Protection Protection Protection Protection
Ares Spacing Ares Spacing Ares Spacing Area Spacing
Camstruction Type () (f {fe) {ft) (fe) {f1) ) ()
m——
400 20
324 18
400 20 256 16
324 18 196 14 196 4 196 1
Unobsﬂuded 256 i6 144 12 144 12 144 12
s
400 20
Cbsuructed 424 18
poncombustible 400 20 256 16
(when specificatly 324 i8 196 14 196 14 196 i4
Yisted for such use) 256 16 144 12 144 12 144 12
—
Obstructed
cembustible N/A NiA N/A N/A NiA NIA NiA NIA
For 51 Unisc fim OIHEm: 1 1= 0.0929 m".
Exception No. 1: Spn'nﬁkrs shall be Pgrmiﬂgd {0 be installed with Table 4}«8.5.!.2(_:} Position of Sprinklers 10 Avoifl
the deflector at or aboue the bottom of the structural member lo @ Obstructions to D (Extended Coverage Upright
maximum of 22 in. (559 mm) helow the ceilingfroof deck where the acd Pendent Spray Sprinklers)
srrinkler is installed in conformance with 4-6.5.1.2.
/f . Maximum Aliowable
Exception No. 2: Where s are installed in each bay of Distance of Deflector
obstructed construction, deflectors shall be a minimum of I in. Pistance from Sprinkiers sbove Bottom of
(25.4 mm) and a maximum of 12 in. {305 mm} below the ceiling. to Side of Obstructien (1) Obstruction {in.) ()
Exception No. 3: Where s . Mlers are listed for use under other Lessthan 1 & . o
ceiling construction fealures oY for different distances, they shall be 1! 2‘;’;:‘::‘":; (lht::i:t}t ‘13
Wd 10 be installed in accordance with their listing. S o foss than 2 fL 6 in. "
9§ 6in. tolessthan 3 1
45413 Sprinklers under or near the peak of a roof or 3 fi o less than 3 fL 6 in. 5
ceiling shall have deflectors focated not more than 3 & 3 ft & in. 10 ess than 4 fi 3
(0.9 m) vertically down from the peak. [See Figures 4firolessthan 4 fLbin. 5
4-6.4.1.3(a) and 4.6.4.1.3(6).] 4f6in tolessthan5 ft 7
) 5 frto less than 5 ft & in. 7
4.8.4.2 Deflector Oricntation. Deflectors of sprinklers 22?,;?;;?;::; lé‘?x“sﬁf :3
<hall be aligned parallel 1 ceilings ot roofs. & f 6 in. to less than 7 ft 1
7 ft and greater 14

485 Obstructions (o Sprinkler Discharge (Extended Cov-
erage Upright and Pendent Spray Sprinklers).

4.85.1 Performance Objective.

4.85.1.1 Sprinklers shall be located so as Lo minimize
obsrructions 1o discharge as defined in 4-8.5.2 and 4-8.53 or
additional sprinklers shall be provided to ensure adequate
caverage of the hazard.

48512 Sprinkiersshall be arranged to comply with Para-
graph 4-5.5.2, Table 4-8.5.1.2. and Figure 4-8.5.1.2@)-

Exception No. 1: Sprinhlers shall be permitted to be spaced on
oppusite sides of obstructions nol exceeding ft (1.3 m)in width

ided the distance from the centerline of the obstruction to the
sgrrinklers does mot exceed ome-half the allowable distance permitied
between sprinklers.

iom No. 2: Obstructions tocated against the wall and that
gre nof over 30 in. ( 752 mm) ¢n width shail be pmuiﬂ:d 1o be pro-
tected in accardance with Figure 4-8.5.1.2(h).

For 51 Units: 1 in. = 25.4 gam: | fr = 03043 m.

WWWW_
Ceiling

st =

v

Obstrustion

a

Eigvation view

Figure 4.8.35.1.2(s) Position of sprinkiers to avoid obstructions (o dis-
charge (extended coveTAge uprightand pendent spray sprinklers).
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WW/WW ?ﬁ%ﬁw%g g W:fm s E?:
; itted Lo ome-half the distance the obstruction craated by

ﬂ:empyvdddﬂmmchmdsdomwedfm.(!mmm)inwidt}i
anduxbmnbmdomtmmdlm.(zimm)iawm.

Exception No 3+ Where the sprinklers are installed in the cenler-
line of bar joists ot & truss.

Exception No. 4: Piping to which an upright sprinkler is directly
attacked less than 3én. (75 mm)in diameter.

Exception No. 5 Piping to which pendent and sidewall sprinklers
are directly attached.

4.8.5.3% Obstructions that Prevent Sprinkler Discharge
from Reaching the Hazard. Continuous of noncontinuous
obstructions that interrupe the water discharge in 2 herizon-
wat az{d-Bin}+b 1al plane more than 18 in. (457 mm) below the sprinkler

7
.
7
7
7
7
7
é
7
7
7
//
:»?
’é
7

Figure £-8.5.1.20} Ohetructions sghinst walls (SSU/SSP)L

ds3am. deflector in 3 manner to limit the distribution from reaching
the protected hazard shall comply with this section.
l 4.853.1 Sprinklers shall be installed under fixed obstruc-
Elavation view

dons over 4 fi (1.2 m} wide such as ducls, decks, cutting
tables, and averhead doorts.

Exception: Obstructions that are nol fixed in place such as confer-

ence tables.
4.85.2 Obstructions (0 Sprinkler Discharge Patiern 4-8.5.3.2 Sprinklers installed under open graungs shall be
1 Development. of the intermediate levelirack storage Lype of otherwise

£652.1 Continuousor oncontinuous obstructions jess than shiecided from the discharge of overhead sprinklers.

18 in. (457 mm) below the sprinkler deflector that prevent the 4-8.5.4 Suspended or Floor-Mounted Vertical Obstruc-
patern from fully developing shall comply with this section. tions. The distance from sprinklers to privacy curtains,

. oy free standing partitions, room dividers, and similar obstruc-
?;zafjiit :E{;’;‘éﬁfg‘;ﬁ%";gg‘ggﬁd ﬁi':;h mﬁ;a;ﬁxf;:r; tions in light hazard occupandies shall be in accordance with

- . -8.5. Fi 4-8.5.4.
dimension of an cbstruction up to a maxmum of 36 in. Table 4-8.5.4 and Figure 834

£91 m) {e.g., russ webs and chords, pipe. colurnns, and fix- 4.8.6 Clearsnce to Storage (Extended Coverage Upright
tures). (See Figure 4-8.5.2.2.) and Pendent Spray Sprinklers). The clearance between
Exception No. I Sprinkiers chall be permitted to be spaced on g;: :r:g;c:or and the top of storage shall be 18 in. (457 mm)

: ite sides of the obstruction provided the distance from the cen-
A sertine of the obstruction &0 the sprinklers does not exceed one-half the Exception: Where other standards specify greate? minimuns, they
allowable distance between sprinklers. l shall be followed.

\___‘3__.\ .
Sprinkiar Open web stest
¢ . or wood truss
Cbstruction
a

b L

flan view of colurmn Elevation view of truss

a3z 4c or 4d
{Uss dimansion ¢ or d, whichever s greater)

Figure 4-8.5.2.2 Minimum distance from chetruction (extended coverage upright and pendent 5praY sprinklers}.
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Table 4-85.4 Sus 4 or Floor Mounted Obstructions ‘fable 4.2 Protection Area and Mazimum Spscing for
(g;gnded Coverage Upright and Pendent Spray Sprinklert) Extended Covernge Sidewall Sprinkiers
Maximum Vertical Light Ordi
Dismnce below Hazard Hu;.:ly
orizontal Distance Deflector
i il - ) Protection Prowction .
§in, or 1ess 3in. Ares Spacing Arex Spacing
More than Gin to9in. ; in. Construction Type %) (& i) (F)
Gin. to 12in in.
i e e in. o 1 Sin. 8 in. e omooth 400 28 40
sore than 15 in. 1o 18 in. 9¥g in.
More chan 18 in. 10 24 in. 12Vzin.
More than 24 in. 10 30in. 15Yz in. i . .
More than 30 in. 18in. 4.9.3.1.% Sidewall spray sprinkliers shall be instalied along

s
For 51 Units: 1in, = 254 ram.

i

S

Floor

Ejgvation view

!'.;unﬂ.!m Surp ded or fivot d obstructions ded cover-

mmodified below.

age. The protection area

9.§ (.61-m) inCrements up

4-9.3 Sprinkler Spacing
Spray Sprinklers).

branch line along the wall.

e wpeigh 1 and pend ¢ spray aprink

49 Extended Coverage Sidewall Spray Sprinklers.

4.9.1 General. All requirements of Section 4-5 shalt 2pply
10 extended coverage sidewall spray sprinklers except as

4-9.2 Protection ATeas per Sprinkier (Extended Covernge
Sidewall Spray Sprinklers).

4.92.1* Determination of the Protection Area of Cover-

of coverage per sprinkler (A, for

extended coverage sidewall sprinklers shall be not less than
that prescribed by the listing. Listing dimensions shall be in

to 28 fi (B.5 m).

4.9.2.2 Maximum Protection Area of Coverage. The
maximum allowable protection area of coverage for a sprin-
Kler (A,) shall be in accordance with the value indicated in
Table 4-9.2. In any case, th

e maximum area of coverage ofa

sprinkler shall not exceed 400 sq ft (37.1 m).

(Extended Coverage Sidewall

4.9.3.1 Maximum Distance Between Sprinkiers. The
maximum distance permitted between sprinklers shall be
based on the centerline distance between sprinklers on the

the length of a single wall of a room.

Excepiion No 1: Sidewall sprinklers shall not be installed back-to-
back withou! being separated by o continuous lintel soffit or baffle.
Exception No 2: Sidewall sprinklers shall be permitted to be
instodled on opposing or adjacent walls provided no sprinkler is
located within the maximum protection area of another sprinkler.

4-9.3.2 Maximum Distance from Walls. The distance
from sprinklers to the end walls shall not exceed one-half of
the allowable distance permitted between sprinklers as indi-
cated in Table 4-3.2.

4-93.% Minimum Distance from Walls. Sprinkiers shall
be located a minimum of 4 in. (102 mm) from 2 wall. The
distance from the wall to the sprinkler shalt be measured
perpendicular to the wall.

Exception: Horizontal sidewall sprinklers are permitted to be
located with their deflectors less than 4 in. (102 mm) from the wall
on which they are mounted.

4.6.3.4 Minimum Distance Between Sprinklers. No
sprinklers shall be located within the maximum protection
area of any other sprinkler.

4.9.4 Deflector Position from Ceilings and Walls
(Extended Coverage Sidewall Spray Sprinklers).

4.9.4.1 Distance Below Ceilings snd from Walls.

49.4.1.1 Sidewall sprinkler deflectors shall be located not
tnore than 6 1n. (152 mm) nor less than 4 in. (102 mm) from
ceilings.

Exception: Horizontal sidewall sprinklers are permitted to be located
mame6lo 12 (15210 305 mm) or 12 to 18 in. (303 to 457 mm}
below noncombustible ceilings where listed for such use.

49412 Sidewall sprinkler deflectors shall be located not
more than & in. (229 mm) nor less than 4 in. {102 mm) from
walls.

49413 Sidewall sprinklers shall only be installed atong
walls, lintels, or soffits where the distance from the ceiling to
the bottom of the lintel or soffit is at least 2 in. (51 mm)

ter than the distances from the ceiling to sidewall sprin-
kler deflectors.

4.9.4.1.3.1 Where soffits are used for the instaltation of
sidewall sprinklers, they shall not exceed 8 in. (203 mm)} in
width or projection from the wall.

Exception:  Soffiis shall be permitted 10 axceed § in (203 wmm)
where additional sprinklers are installed below the soffit.
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R g

4542 Deflector Orientation. Deflectors of sprinklers
shall be aligned parallel © ceilings or roofs.

49421 Sidewall sprinklers, where installed under a
sloped ceiling, shall be located at the high point of the slope
and positioned o discharge downward along the slope.

445 Obstructions to Sprinkler Discharge (Extended Cov-
erage Sidewall Spray Sprinkiers).

4.5.5.1 Performance Objective.

4.85.1.1 Sprinklers shall be located so as to minimize
obstructions to discharge s defined in 4-5.5.2and 4-5 S3or
additional sprinklers shall be provided to ensure adequate
coverage of the hazard.

4.95.1.2 Sidewall sprinklers shall be installed no closer
than B £ (2.3 m) from light fixtures of similar obstructions.
The distance between light fixtures or similar obstructions
\ocated more than 8 ft (4.6 m) from the sprinkler shall be in
conformity with Figure 4£.9.5.1.2 and Table 4-9.5.1.2.

N

Caling or roo!

Obstruction

W/////////////////////////////////////////////é

Y

AT

Wat

Elevation view

Figure 49.5.1.2 Pusitioning of spriniders to avoid obstructions (extended
coverage sidewal! speinkiers).

Table 4.9.5.1.2 Positioning of Sprinklers 10 Avoid
Obstructions {Extended Coverage Sidewall Sprinkleﬂ)

Maximum Allowsble
Distance of Deflector
Distance from Sidewalt shove Bottom of

Sprinkler to Side of Obstruction (8) Obstruction (in) i3
B ft to less than 10§ 1
§0fLto less than 11 Tt 2
11 fi o dbess than {2 ft 3
12 fiw lessthan 13 1t 4
1% £t 10 less than 14 ft &
14 fiwo lessthan 15 1t 7
15 fr 1o dess than 16 t a
16 fi 10 bess than 17 ft it
17 fi or greater 4

For 5} Units: | in, = 23.4 m; | [ o= 3.3048 m.

1995 Eddion

T

4-,5.2 Obstructions to Sprinkler Discharge Pattern
Development.

4-9.52.1 Conunuous or noncontinuous obstructions less
than 18 in. (457 mm) below the sprinkier deflector that pre-
vent the pauern from fully developing shall comply with this
seciion. .

4.9.5.2.2 Sprinklers shall be positioned such that they are
Jocated at a distance four umes greater than the maximum
dimension of the obstruction to a maximum of 36 in. (81 m)
from the sprinkler (.g., truss webs and chords, pipe, columns,
and fixtures). Sidewall sprinklers shall be positioned in accor-
dance with Figure 4-9.5.2.2 when obstructions are present.

4.9.5.3* Obstructions that Prevent Sprinkler Discharge
from Reaching the Hazard. Continuols or NonContinuous
obstructions that interTpt the water discharge in a horizon-
tal plane more than 18 in. (457 mm) below the sprinkler

deflector in a manner to limit the distribution from reaching
the protected hazard shall comply with this section.

4.9.53.1 Sprinklers shall be instalied under fixed obstruc-
tions over 4 fu (1.2 m) wide such as ducts, decks, cuuting
tables, and overhead doors.

Exception: Obsirurtions that are not [fixed in place such as confer-
ence tables.

4.9.5.4 Suspended or Floor-Mounted Vertical Obstruc-
tons. The distance from sprinklers to privacy curtains,
free-standing partitions, room dividers, and similar obstruc-
tions in light hazard occupancies shall be in accordance with
Table 4-8.5.4 and Figure 4-8.5.4.

4-10 Large-Drop Sprinklers.

4-10.1 General. All requirements of Section 4-5 shall
apply to large-drop sprinklers except as modified below.

4.10.2* Protection Areas per Sprinkler (Large-Drop
Sprinklers). ’

4-10.2.1 Determination of the Protection Arez of Cover-
age. The protection ared of coverage per sprinkler (A
shall be determined in arcordance with 4-5.2.1.

4-10.2.2 Maximum Protection Arca of Coverage. The
maximum allowable protection area of coverage for a sprin-
kier (A, shall be in accordance with the value indicated in
Table 4-10.2, In any case, the maximum area of coverage of
any sprinkler shall not cxceed 130 fF (12,9 m).

4-10.2.3 Minimum Protection Arca of Coverage. The
minimum allowable protection arca of coverage for a sprin-
Kkler (A} shall be not less than 80 ft (7.4 m?).

4-10.3 Sprinkler Spacing (Large-Drop Sprinklers).

4-10.3.1* Maximum Distance Between Sprinklers. The
distance between sprinklers shall be limited to not more
than 12 ft (3.7 m) between sprinkicrs as shown in Table
4-10.2,

Exceplion: Under obstructed combustible construction, the maxt-
wum distance shatl be limited to 10 ft (3.0 m).

4.10.3.2 Maximum Distance from Wwalls. The distance
from sprinklers o walls shall not exceed one-half of the
allowable distance pcrmittcd between sprinklers as indicated

in Table 4-10.2. .
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Sprinklet

]
Il

d
Obstruction

R R Y

Waill

Pian view of column
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AR

Obstruction

Wl

Floot

T s A e A 2

'I‘

ded cover-

igure 4954 Suspended or lloor d ohetr

age sidewall sprinklers).

Tabie 4.9.54 Suspended or Floor Mounted Obstructions
{Extended Coverage Sidewail Sprinkiers}

Minimurs Allowable

Distance below
Horirmnal Distance (8) Deflecter (b}
6in. orless $in.
More than 6 in. 10 9 in, 4in.
More thag 9in. to 12 in. 6in.
Mare than 12 in. 10 15 in. & m.
More than 15 in. 10 18 in. aiy in.
More than 18 in. to 24 in. 12V in.
More than 24 in. to 30 in. 15Ysin,
More than 50 in. 18 in.

For 81 Units: | in, = 25.4 mm.

WU,
Ceiing

™

@)

O 3

O

O
SEERHIHISIIY

Wall

Esavation view of pipe conduit or light fixture (See Tabie 4-9.54)

azédcordd
as36in,

(Use dimension c or d, whichever is greater)

Figure 4-0.5.2.2 Minimum distance from chstruction {extended coverage sidewall).

Table 4-10.2 Protection Areas and Maximum Spacing for

Large-Drop Sprinklers
Protection Maximum
Arex Spacing
Construction Type (%) )
Noncombustible unobstructed 150 12
Nencombustible obstructed . 130 12
Combustible unobstructed 150 12
Combustible obstructed 100 10

For §1 Unitx: ] fi = 0.3048 m; 1 fi* = 0.0029 m",

4.10.3.3 Minimum Distance from Walls. Sprinklers shali
be located a minimum of 4 in. (102 mm) from a wall.

4.10.3.4 Minimum Distance Between Sprinklers, Sprin-
klers shall be spaced not less than 8 f1 (2.4 m) on center.

4.10.4 Deflector Position (Large-Drop Sprinkiers).
4-10.4.1* Distance Below Ceilings.

4-10.4.1.1 Under unobstructed construction, the distance
between the sprinkler deflector and the ceiling shall be a
minimum of 6 in. {152 mm} and 2 maximum of 8 in. (203 mm).

4-10.4.1.2 Under obstructed construction, the distance
between the sprinkler deflector and the ceiling shall be a mini-
mum of & in. (152 mm) and a maximum of 12 in. (305 mm).

Exception:  Under wood joist or composite wood joist cemstruction,

| the sprinklers shall be located 1 to 6 in. (25.4 to 152 mm) below the

strurtural members to a maximum dislance of 22 in. (359 mm)
below the ceiling/roof or deck.

4-10.4.2 Deflector Orientation. Deflectors of sprinklers
shall be aligned paratiel to ceilings ot roofs.
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4.10.5* Obstructions to Sprinkler Discharge (Large-Drop
Sprinklers).
4-105.1 Performance Objective.

4-10.5.1.1 Sprinklers shall be located so as to minimize
abstructions to discharge as defined in 4-5.5.2 and 4.5.5.3 or
additional sprinkiers shall be provided to ensure adequate
coverage of the hazard.

4-10.5.1.2 Sprinklers shall be arranged to comply with
Paragraph 4-5.5.2, Table 4-10.5.1.2, and Figure 4-10.5.1.2.

4-10.5.2 Obstructions to Sprinkler Discharge Pattern
Development.

4-10.5.2.1 Contnuous or noncontinuous ohstructions less
than 36 in. (914 mm) below the sprinkler deflector that prevent
the pattern from fully developing shall comply with this section.

4-10.5.2.2 Sprinklers shall be positoned such that they arc
located at a distance three times greater than the maximum
dimension of the obstruction to 2 maximum of 24 in.
{610 mm} from the sprinkler {e.g., webs and chord mem.
bers, pipe, columns, and fixtures). Sprinklers shall be posi-
tioned in accordance with Figure 4-10.5.2.2 when obstruc-
tions are present.

4-10.5.2.3 Where branch lines are larger than 2 in.
{1 mmy), the sprinkler shall be sugplied by a riser nipple to
elevate the sprinkier 13 in. (330 mm) for 2¥¢-in. (64-mm)
pipe and 15 in. (38¢ mm) for 3-in. (76-mm) pipe. These
dimensions shall be measured from the centerline of the
pipe 1o the deflector.

Exception No. 1 This provision shall not apply where the sprinklers
are offset horizonially a minsmum of 12 in. (305 mum) from the pipe.
Exception No. 2:  Piping o which the sprinkler &3 directly
atiached less than 2 in. (51 mm) in diameier.

4.10.5.3* Obstructions that Prevent Spriokler Discharge
from Reaching the Hazard. Continuous or noncontinuous
obstructions that interrupt the water discharge in a horizon-
tal plane more than 36 in. (914 mm) helow the sprinkler
deflector in 2 manner 1o limit the distribution from reaching
the protected hazard shall comply with this section.

[+)

Sprinkier

Obstmdbnl
i

Plan view of column

Table 4-10.5.1.2  Positioning of Sprinklers to Avoid
Ohbstructions to Discharge (Large Drop Sprinkler}

Maximum Allowable
Dhstance of Deflector
Distance from Sprinkler above Bottom of
to Side of Obstruction {a) Obstruction {in.) (b}
Lessthan 1 ft 8
I freodess than | ft 6 in. 1%
jfbintolessthan 2 fi 3
2itolessthan 2 ft6im. 5y
2fiSin.tolessthan 3 ft 8
3 furoless than 3 ft 6 in. 10
Sfidintolessthand ft 12
4 fitolessthan 4 fi 6in. I5
4fifinwilessthan 5 ft i8
Sfttolessthan 5 R 6 in. 22
5f6in.tolessthan 6 ft 26
6ft 3

For S1 Units: 1in. = 23.4 mm: 1 ftw 03048 m.

Vi

Ceiiing

KT

b

s

Figure 4-10.5.1.2 Positioning of spriniders w avoid obstructions to dis-
charge {iarge-drop sprinkler).

W 7220777/

v

Open web steel
ot wood fruss

Elevation view of truss

az3cor3d

(Use dimension ¢ or d, whichever Is greater)

Figure 410522 Minimum distance from obstruction (large-cdrop sprinkler).
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4-10.5.3.1 Sprinklers shall be positioned with respect to fluo-
rescent lighting fixtures, ducts, and obstructions more than 24
in. (610 mm) wide and located entirely below the sprinklers so
that the minimum horizontal disance from the near side of the
ohstruction to the center of the sprinkler is not less than the
value specified in Table 4-10.5.3.1. (See Figure 4-10.5.3.1.}

Tablc 410.5.5.1 Obstruction Entirely Below the Sprinkler

{Large Drop Sprinkier)
;;ﬂnm of Deflector above Misimum Distance to
Bottom of Obstruction {b) Side of Obstruction (R) (s)

Less than 6 in. iy

& iz, to less than 12 in. 3

12 in. 1o less than 18 in. 4

18 in. to Jess than 24 in. ‘5

24 in. to less than 3G in. L1

40 in. less than 36in. 6

For §1 Uniss: | in. = 254 mm: | fi = 0.3048 m.

7 iz

'24 in. {610 mm) or moral T ZS
| | °
/O000\N L.

Pipe, condult,
or lixture

Figure 4-10.5.3.3 Obstruction entirely below the sprinkler {iarge-drop
sprinkler).

4-10.5.3.2 Sprinkiers instalied under open gratings shall
be of the intermediate level/rack storage type or otherwise
shielded from the discharge of overhead sprinklers.

4-10.5.8.3 Where the bottom of the obstruction is located
24 in. (610 mm) or more below the sprinkler deflectors:

(a} Sprinklers shall be positioned so that the obstruction is
centered between adiacent sprinklers. (See Figure 4-10.5.3.3.)

(b} The cbstruction shall be limited to a maximum width
of 24 in. (610 mm). (See Figure 4-10.5.3.3.}

Exception: Where the obstruction ts grealer than 24 in. (610 mm)
wide, one or more lines of sprinklers shall be installed below the
obstruction.

{c) The obstruction shall not extend more than 12 in,
(305 mm; to either side of the midpoint between sprinklers.
{See Figure 4-10.5.3.3.)

Exception: Where the extensions of the obstruction exceed 12 in.
{305 mm), one or more lines of sprinklers shall be installed below the
obstruction.

{d) Atleast 18 in. (457 mm) clearance shall be maintained
between the top of storage and the bowtom of the obstruc-
tion. (See Figure 4.10.5.3.3.)

4-10.5.3.4 In the special case of an obstruction running
paraliel to and directly below a branch line:

(a} The sprinkler shall be located at least 36 in. (914 mm)
above the top of the obstruction. (See Figure 4-10.5.3.4.)

(b} The cbstruction shall be limited to 2 maximum width
of 12 in. (305 mm). (See Figure 4-10.5.3.4.)

(¢) The obstruction shall be limited to a maximum exten-
sion of 6 in. {152 mm) to either side of the centerline of the
branch line. (Se¢ Figure 4-10.5.3.4.)

4-10.6 Clearance to Storage (Large-Drop Sprinklers).
The clearance between the deflector and the top of storage
shall be 36 in. {914 mm) or greater.

T Y

Ceiling

A

|24 in. {810 mn}max‘
-

l si2in. | Centerdine
%S {305 mm) %S

A

»24 ifn, (610 mm)

{457 mm)

Top of storage

IW//////////////////////////////////////////////////////////A

Figure £:10.55.3 Obstruction more than 24 in. (610 mus) below the sprinkler (large-drop sprinkler).
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G L il iy

Cailing
Not less Not less
than 36 in. &in \hgng:‘iﬁ in.
(C.91 m) (152 mm) {081 m)
max
. Quistruction Obstruction
' 12 i, max I I 12 in. max I

Figure 4-10.5.3.4 Obstruction more than 36 in. (914 mm) below the sprio-
ider {Inrge-dtap sprinkder).

411 Early Suppression Fast-Response Sprinklers.

4-11.1 General. All requirements of Section 4-5 shall
apply except as modified below.

4.11.2 Protection Areas per Sprinkler (Early Suppression
Fast-Response Sprinkiers).

4-11.2.1 Determination of the Protection Arca of Cover-
age. The protection area of coverage per sprinkler (A))
shall be determined in accordance with 4-5.2.1.

4-11.2.2 Maximum Protection Area of Coverage. The
maximum alfowable protection area of coverage for a sprin-
Lier (A,) shall be in accordance with the value indicated in
Table 4-11.2. In any case, the maximum area of coverage of
any sprinkler shall not exceed 100 ft* (9.3 m®).

4-11.2.3 Minimum Protection Area of Coverage. The
tinitnum allowable protection area of coverage for a sprin-
kler (A,) shall be not less than 80 7 (7.4 mh.

4-11.3 Sprinkler Spacing (Early Suppression Fast-

Response Sprinklers).

4.11.3.1 Maximum Distance Between Sprinklers, The dis-
tance between sprinklers shall be limited 10 not more than 12 ft
{3.7 m) between sprinklers as shown in Table 4-11.2.

Exception: ESFR sprinklevs used in buildings with storage heights
greater than 25 ft (7.6 m} and caling heights greater than 30 fi
{9.7 m) shall not be spaced more than 10 ft (3.0 m) between sprinklers.

4-11.3.2 Maximum Distance from Walls. The distance
from sprinklers to walls shall not exceed one-half of the
allowable distance permitted between sprinklers as indicated
in Table ¢-11.2.

4-11.3.% Minimum Distance from Walls. Sprinklers shail
be jocated a2 minimum of 4 in. (102 mm) from a wall.

4-11.3.4 Minimum Distance Between Sprinklers. Sprin-
klers shall be spaced not less than 8 fi (2.4 m) on center.

4-11.4 Deflector Pasition (Early Suppression Fast-Response
Sprinklers).

4-11.4.1 Distance Below Ceilings.

4-11.4.1.1 Pendent sprinklers shall be positioned so that
deflectors are a maximum 14 in. (356 mm) and a minimum
6 in. (152 mm) below the ceiling. Upright sprinklers shall be
positioned so that the deflector is 3 to 5 in. (76.2 t0 127 mm)
below the ceiling. With obstructed construction, the branch
lines shall be permitied to be installed across the beams, but
sprinklers shall be located in the bays and not under the beams.

4.11.4.2 Deflector Orientation. Deflectors of sprinklers
shall be aligned parailel to ceilings or roofs. Pendent sprinklers
shall be positioned so that deflectors are a maximum
14 in. (356 mm) and a minimum 6 in. {152 mm) below the
ceiling.

4-11.5 Obstructions to Sprinkler Discharge (Early Sup-
pression Fast-Response Sprinklers).

4-11.5.1 Performance Objective.

4.11.5.1.1 Sprinklers shall be located so as 1o minimize
ohstructions to discharge as defined in 4-5.5.2 and 4-5.5.3 or
additional sprinklers shall be provided to ensure adequate
coverage of the hazard.

4-11.5.1.2 Sprinklers shail be arranged to comply with
Paragraph 4-5.5.2, Table 4-11.5.1.2, and Figure 4-1 1.5.1.2.

4.11.5.2 Obstructions to Sprinkler Discharge Pattern
Development. Sprinklers shall be positioned such that
they are located at a distance three times greater than the
maxmmum dimension of an obstruction up to a maximum of
24 in. (609 mm) {e.g.. structural members, pipe, columns,
and fixtures). Sprinklers shall be positioned in accordance
with Figure 4-11.5.2 where obstructions are present.

Table 4-11.2 Protection Areas and Maximum Spacing of ESFR Sprinklers

ESFR Sprinkler up to 3¢ fi in Height

ESFR Sprinkier up to 40 ft in Height

Protection Ares Spacing Protection Ares Spacing
.} Construction Type (£ ) #th {f)
Nancombustible unobstructed 100 12 100 10
Noncombustible obstructed 100 12 100 10
Combustible unobstructed 160 12 100 10
Combustible obstructed NIA N/A N/A N/A

For 51 units: | it = 03048 nu | i = 0.0929 m,
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Table 4-11.5,1.2 Positioning of Sprinkiers to Avoid
Obstructions to Discharge (ESFR Sprinkier)

Maximum Allowable
Distance of Deflector

pistance from Sprinkler above Bottom of
10 Side of Obstruction (s} Obstruction (in.) (b}
Lessthan | &t 0
1 fi to less than 1 fi Gin. Ve
1ﬁ6in.mlmthan2ﬁ 3
9ftolessthan 2t 6 in. BYy
2{16in.tohssthan3ft 8
1fitolessthan 3 fi 6in. 10
3&6in.micssthm4ﬁ 12
4ftrolessthan 4 i 6in, 15
4fiGintolasthan 50 i8
5 fi to less than 5 i B in. 2%
5&63n.ml¢ssthan6ft 26
6t 31

For ST Units: [ in. » 254 mmi | i = 0.3048 m.

Y
Ceiling

vV

b

s

Figore 4-11.5.12  Positioning of sprinklers to aveid obstructions to dis-
charge (ESFR sprinkler).

]
i

Plan view of column

4.11.5.3% Obstructions that Prevent Sprinkler Discharge
from Reaching the Hazard.

411.58.1 Continuous or noncontinuous obstructions that
interrupt the water discharge in a horizontal plane more
than 36 in. (914 mm) below the sprinkler deflector in a man-
ner to limit the distribution from reaching the protected
hazard shall comply with this section.

£.11.5.8.2 Where sprinklers are located entirely above
obstructions such as the bottom chords of trusses or joists,
ducts, piping, fluorescent lighting fixtures, conveyors, or
similar obstructions, the sprinklers shall be positioned so
that the maximum distance from the bottom of the obstruc-
tion to the deflector does not exceed the values specified in
Table 4-11.5.1.2. Upright sprinklers shall also be pasitioned
<o that the deflector is a minimum of 7 in. (178 mm) above
the top of the sprinkier pipe.

Exception No. 1:  ESFR sprinklers shall be positioned so that the
deflectors are at least 1 ft (305 mm) herizontally from the nearest
edge of any bottom chords al open trusses o1 open bar joists.
Exception No. 2:  Sprinklers shall not be vequired to meet Table
4-11.5.1.2 where additional sprinklers are located beneath the
obstruction and are added to the waler demand. If the obstruction is
not solid (such as a group of closely spaced pipes or conduit) a bar-
vier shall be placed under the obstruction and above the sprinklers.
Sprinklers installed under the barrier or obstruction shall be posi-
tomed in accordance with 4-11.4 as if the obstruction or barrier
were o ceiling. Paragraph 4-11.6 shall apply to sprinklers located
below obstructions.

Exception No. 3:  Sprinklers shall not be required lo meet Table
4-11.5.1.2 where the sprinkler deflector is at least 1 ft (305 mm)
horizontally the nearest edge of any ebstructions up to 2 ft
(610 mm) wide and located below a single sprinkler, but nat below
tuwo or more adjacent sprinklers, including diagonally.

Exception No. 4:  Spri shall not be vequired to meel Table
4.11.5.1.2 where the sprinkler deflectors are al least I ft (305 mm)
horizontally from the nearest edge of any obstructions up to | fi
(305 mm) wide that are located below two or more adjacent sprin-
klers, including diagenally.

V70

Cefiing

Elovation view of truss

azdcordd

{Use timension ¢ or d, whichever is graatsr)

Figure 4-11.5.2  Mininum distance fromn obatruction (ESFR aprinkler).
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Exception No. 5:  Sprinklevs shall not be required lo meet Table
4.11.5.1.2 where the sprinkler deflectors are least 2 ft (610 mm)
; the nearest edge of any obstructions up &0 2 fl
(610 mm) wide that are located below two or more adjacent sprin-
klers, including diaganally.
4.11,58.3 Sprinklers installed under open gratings shail
be of the intermediate level/rack storage type or otherwise
shitlded from the discharge of overhead sprinkiers.

/77722

- V
!24 in. (610 mm) or moreE

| ! °

/O000N L
Pipe, conduil,
or fixture
&
! |
Figwre 4:11.53.3  Obstr irely below the sprinkler (ESFR sprinkier).

4.11.6 Clearance to Storage (Early Suppression Fast-
Response Sprinklers). The clearance between the deflector
and the top of storage shall be 36 in. (914 mm) or greater.

4-12 In-Rack Sprinklers.

4-12.1 System Size. The area protected by a single system
of sprinklers in racks shall not exceed 40,000 B2 (3716 mM of
floor area occupied by the racks, including aisles, regardless
of the number of levels of in-rack sprinklers.

4-12.2 Control Valves. Where sprinklers are installed in
racks, separate indicating control vaives and drains shall be
provided for ceiling sprinklers and sprinklers in racks.

Exception No. 1:  In-rack installations of 20 or fewer sprinklers,
Exception No. 2:  The separate indicating valve shail be permitied
to be arranged as sectional control valves where the racks occupy
only 2 portion of the area protected by ceiling sprinklers.

4.12.3 Type of Sprinklers. In-rack sprinklers shall be ordi-
nary temperature Y- or agein. (12.7- or 13.5-mm) sprinklers,
4-12.4 Location of In-Rack Sprinklers.

4-12.4.1 A minimum 6-in. {152-mm) vertical clear space
shall be mainuined between the sprinkler deflector and the
top tier of storage.

4-12.4.2 The maximum spacing between sprinklers shall
be 10 fi (3.05 m).

4-12.43 Sprinklers shall be located in transverse flue spaces.

4-12.44 [In-rack sprinkiers shall be located at the first ter
level at or above one-half of the storage height.

4.12.45 Where sprinklers are installed in racks, differemt
distances of deflectors above the bottom of horizontal rack
supports shall be permited when water distribution tests
complete with storage commodity above the sprinklers dem-
onstrate essentially equivalent distribution to that cbuained
with distances as specified in Table 4-6.5.1.2,

1995 Edition

4-13 Special Situations.
4-15.1 Concealed Spaces.

4.13.1.1* All concealed spaces enclosed wholly or partly by
exposed combustible construction shall be protected by
sprinkiers.

Exception No. 1:  Concealed spaces formed by studs or joists unth
less than 6 in. (152 mm) between the inside or near edges of the studs
or joists. (See Figure 4-6.4.1.4.}

Exception No. 2:  Concealed spaces formed by bar joists with less
than 6 in. (152 mm} between the roof or floor deck and ceiling.
Exception No. 3: Concealed spaces formed by ceilings attached
directly to or within 6 in. (152 mm) of wood joist construction.
Exception No. 4: Concealed spaces formed by ceilings attached
directly ta the underside of composite wood joist construction, provided
the joist channels are firestopped mio volumes each not exceedmg
160 ft' (4.53 w’) using materials equivalent to the web construction.
Esception No. 5:  Concealed spaces entirely filled with roncombus-
tible insulation.

Exeeption No. 6:  Concealed spaces within wood joist construction
and composite wood joist construction having noncombusiible tnsu-
lation filling the space from the ceiling up to the bottom edge of the
Joist of the roof or floor deck, provided thal tn composite wood joist
construction the joist channels are firestopped into volumes each not
exceeding 160 ft° (4.53 m’). The joists shall be firestopped 1o the full
depth of the joust with material equivalent to the web construction.
Exception Ne. 7:  Concealed spaces over isolated small rooms not
exceeding 55 fP (4.6 m?) in area,

Exeeption No. & Where rigid materials are used and the exposed
surfaces have a flame spread rating of 25 or less and the materials
have been demonstrated not to propagate fire in the form in which
they are instatled in the space.

Exception No. 9: Concealed spaces in which the exposed malerials

are constructed entirely of fire-retardant treated wood as defined by

NFPA 703, Standard for Fire Retardant Impregrated Wood and

Fire Retardant Coatings for Building Materials,

Exception No. 10:  Noncombustible concealed spaces having

exposed combusiible insulation where the heat content of the facing

and substrate of the insulation material does not exceed 1000 B,
per £ (11 336 kf/m?).

4-13.1.2 Sprinklers in concealed spaces having no access
for storage or other use shall be installed in accordance with
the requirements for Light Hazard Occupancy.

4-13.1.3 Where heat-producing devices such as furnaces
or process equipment are located in the joist channels above
a ceiling atached directly to the underside of compaosite
wood joist construction that would not otherwise require
sprinkler protection of the spaces, the joist channel contain-
ing the heat-producing devices shall be sprinklered by
installing sprinklers in cach joist channel, on each side, adja-
cent to the beat-producing device. :

4-13.2 Vertical Shafts.

4-13.2.1 One sprinkler shall be installed at the top of shafts.
{ Exception No. 1: Nencombustible or limited-combustible, nonac-
cessible vertical duct shafis.

{ Exception No. 2: Nencombustible or limited-combustible, nonac-
cessible vertical electrical or mechanical shafts.
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£13.22% Where vertical shafis have combustible surfaces,
one sprinkler shall be installed at each alternate floor level.
Where a shafi having combustible surfaces is trapped, an
additional sprinkler shall be instailed at the top of cach
trapped scction.

41323 Where accessible vertical shafis have noncombus-
gible sarfaces, one sprinkler shall be installed near the bottorm.

4-15.24 Where vertical openingsarc not protected by fire-
cated enclosures, sprinkiers shall be paced so as to fully pro-
tect the openings.
£13.3 Swmirways.

41331 Sprinklers shall be installed beneath all stairways
of combustible construction.

41332 In noncombustible stair shafts with noncombusti-
ble stairs, sprinklers shall be installed at the top of the shaft
and under the first landing above the bottom of the shaft.

Exception: Sprinklers shall be installed beneath landings or stair-
ways where the area beneath is used for storage.

4-13.3.3* Sprinklers shall be installed in the stair shaft at
each floor landing where two or more doors open from that
landing into separate fire divisions.

4.13.3.4* Where moving stairways, staircases, or similar
floor openings are unenclosed, the floor openings invelved
shall be protected by closely spaced sprinklers in combina-
tion with draft stops.

The draft stops shall be located immediately adjacent to
the opening, shall be at least 1B in. {457 mm) deep, and shall
be of noncombustible or limited-combustible material that
will stay in place before and during sprinkler operation.
Sprinklcrs shall be spaced not more than 6 fi (1.8 m) aparnt
and placed 6 to 12 in. (152 to 305 mm) from the draft stop
on the side away from the opening. Where sprinklers are
closer than 6 £ (1.8 m), cross baffles shall be provided in
accordance with 4-6.3.4.

Exception: Closely spaced sprinklers and draft stops ave not
required avound large openings such as those found in shopping
walls, otrium buildings, and similar structures whete aofl adjoining
levels and spaces are protecied by automalic sprinklers in aecordance
with this siandard and where the openings have all horizonial
dimensions between opposile edges of 20 fi (6 m) or grealer and an
area of 1000 fE (93 m’) or grealer.

4-13.4* Building Service Chutes. Building service chutes
(linen, rubbish, etc.) shall be protected internally by automatic
sprinklers. A sprinkler shall be provided above the top service
opening of the chute, above the lowest service opening, and
above service openings at alternate levels in buildings over two
stories in height. The room or area into which the chute dis-
charges shall also be protected by automatic sprinkiers.

4-135 Elevator Hoistways and Machine Rooms.

4.135.1% Sidewall spray sprinklers shall be instalied at the
botom of each elevator hoistway, not more than 2 ft (.61 m)
above the floor of the pit.

Exteption:  For enclosed, noncombustible elevator shafls that do
viof contain combustible hydraulic fluids, the sprinklers at the bottom
of the shaft are not required.

41352* Automatic sprinklers in elevator machine rooms

or at the tops of hoistways shall be of ordinary or intermedi-
ate temperature rating.

4.13.5.3% Upright or pendent spray sprinklers shail be
installed at the top of elevator hoistways.

Exception:  Sprinklers are not required.at the tops of noncombusti-
ble hoistweys of er elevators whose car enclosure matenials
meet the requirements of ASME A17.1, Safety Code for Elevators
and Escalalors.

4-13.6 Spaces under Ground Floors, Exterior Docks, and
Platforms. Sprinkiers shall be installed in spaces under all
combustible ground floors, exterior docks, and platforms.

Exception: Sprinkhﬂshallbepewdlmitabemitadwherz all of
the following conditions prevail:

{a) The space is not accessible for storage purpases and is pro-
tected against accumulation of wind-borne debrs;

P {Z)MT;I; spacﬂ;imim no equipmeni such as conveyors or Suel-
ire ng units;

(¢} The floor euver the space is of tight construction;

(d) No combustible or flammable liquids or materinls that under
fire conditions would convert inlo combustible or flammable liguids
are processed, handled, or stored on the floor aboue the space.

4-18.7* Exterior Roofs or Canopics.

4-18.7.1 Sprinklers shall be installed under roofs or cano-
pies over arcas where combustibles are stored or handled.

Exception:  Sprinklers are permitied to be omitied where construction
is noncombustible or limited combustible and areas under the roofs ot
wrwpiesarenotusedformmgeorhandlifxgafcmnhuﬁb&s.

4.13.7.2 Sprinklers shall be installed under exterior om-
bustible roofs or canopies exceeding 4 ft (1.2 m) in width.

4-13.8 Dwelling Units.

4.13.8.1 Sprinklers are not required in bathrooms that are
located within dwelling units, that do not exceed 55 f* (5.1 m?)
in area, and that have walls and ceilings of noncombustible or
limited-combustible materials with a 15-min thermal barrier rat-
ing inchuding the walls and ceilings behind fixtures.

Exception:  Sprinkiers are required in bathrooms of nursing homes
and in bathrooms opening directly onto public corridors or exitways.

4-13.8.2% Sprinklers are not required in clothes closets,
linen closets, and pantries within dwelling units in hotels
and motels where the area of the space does not exceed
24 fi? (2.2 m?), the least dimension does not exceed 3 fi
(0.9 m), and the walls and ceilings are surfaced with non-
combustible or limited-combustible materials.

4-13.9 Library Stack Rooms. Sprinklers shall be installed
in every aisle and at every tier of stacks with distance
between sprinklers along aisles not to exceed 12 ft (3.6 m).
[See Figure 4-13.9(a}.}

Exception No. I:  Where vertical shelf dividers are incomplete and
allow waier distribution to adjacent aisles, sprinklers are permitted
to be omitted in alternate aisles on each tier, Where ventilation open-
ings are also ided in tier floors, sprinklers shall be staggered
vertically. [See Figure 4-13.9(0).]

Exception No. 2:  Sprinklers are permitied o be insialled without
regard 1o aisles where there is 18 . (457 mm) or more elearance
between sprinkler deflectors and tops of racks.
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4-13.10 Electrical Equipment. Sprinkler protection shall
be required in electrical equipment rooms. Hoods or shields
installed to protect important electrical equipment from
sprinkler discharge shall be noncombustible.

Exception:  Sprinklers shall not be required where all of the follow-
ing conditions are met:

(@) The voom is dedicated to electrical equipment only.

(b} Onty dry-type electrical equipment is used.

(c) Equipment is installed in a 2-hr five-rated enclosure includ-
ing protection for penetrations.

¢} No combustible storage is permitted 10 be stored in the room.
£.13.11* Open-Grid Ceilings. Open-grid ceilings shall
not be installed bencath sprinklers.
Exception No. 1: Open-grid ceilings in which the openings are
¥, in. {6.4 wom) or larger in the least dimension, where the thickness
ar depth of the material does not exceed the least dimension of the
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opening, and where such openings constitule 70 percent of the area
of the ceiling material. The spactng of the sprinklers over the open-
grid ceiling shall then comply with the Sfollowing:
(a} In Light Hazard Occupancies where sprinkler spacing
(either spray ot oid-style sprinklers) & less than 10fiby 1Oft{Imby
- 3 m), @ minimum clearance of at least 18 in. (457 mm) shall be pro-
vided between the sprinkler deflectors and the upper surface of the
—grid ceiling. Where spacing is greater than Wik 10fi{im
by 3m) butless than 10 fiby I2ft 3 m by 3.7 m), o clearance of ot
least 24 in. (610 mm} shall be provided from spray sprinklers and at
least 36 in. (914 mm) from old-sile sprinklers. Where spacing &
greater than 10fthy 1Zfi3mk37m)a clearance of at least
48 in. (1219 mm) shall be provided.

(b} In Ordinary Hazard Occupancies, cpen-grid ceilings shall

be permitted to be installed beneath spray sprinklers only. Where
sprinkler spacing is less than 16 ftly 10ft (3 m by 3 m), a minimum
clearance of at least 24 in. (610 mm) shall be provided between the
sprinkler deflectors and the upper surface of the open~grid ceiling.
Where spacing is greater than 10 ft by 10 ft (3 m by 3 m), a clear-
ance of at least 36 in. (914 mm) shall be provided.
Exception No, 2: Other types of open-grid ceilings shall not be
installed beneath sprinklers unless they are listed for such service and
are installed in accordance with instructions contained in each pack-
age of ceiling material.

4-13.12 Drop-Out Ceilings.

4-13.12.1 Drop-out ceilings shall be permitted 1o be
installed beneath sprinklers where ceilings are listed for that
service and are installed in accordance with their listings.

Exception: Special sprinkiers shall not be installed above drop-out
ceilings unless specifically listed for this prurpose.

4.13.12.2 Drop-out ceilings shall not be considered ceil-
ings within the context of this standard.

4-13.12.3* Piping installed above drop-out ceilings shall not
be considered concealed piping (see 2-5.4, Exceplion Nag. 2).

4-13.12.4* Sprinklers shall not be installed beneath drop-
out ceilings.

4-13.13 Old-Style Sprinkiers. Old-style sprinkiers shall
ot be used in a new instaliation.

Exception No. 1:* Old-style sprinklers shall be installed in fur
storage vaults. See A-4-13.13 Exception No. 1.

Exception No. 2: Use of old-syle sprinklers shall be permitted
where cansiruction features or other special siluations reguire
unigue water distribution.

4-13.14 Stages.

4-13.14.1 Sprinklers shail be installed under the roof at the
ceiling, in spaces under the stage cither containing combus-
tible materials or constructed of combustible materials. and
in alt adjacent spaces and dressing rooms, storerooms, and
workshops.

4.15.14.2 Where proscenium opening protection is
required, a deluge systemn shall be provided with open sprin-
klers located not more than 3 ft (6.9 m} away from the stage
side of the proscenium arch and spaced up 1o a maximum of
6 ft (1.8 m) on center. (5¢e¢ Chapter 5 for design eriterial)

4-13.15 Provision for Flushing Systems. All sprinkler sys-
tems shall be arranged for fushing. Readily removable fit-
tings shall be provided at the end of all cross mains. All cross
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mains shall terminate in 1 Ye-in. (33-mm} or larger pipe. All
pranch lines on gridded systems shall be arranged to facili-
gate flushing.

4-18.16 Stair Towers. Stairs, towers, of other construction
with incomplete floors, if piped on independent risers, shall
pe treated as one area with reference o pipe sizes.

4-13.17 Return Bends. Return bends shall be used where
pendent sprinklers are supplied from a raw water source, mil

nd, or from open-top reserveirs. Return bends shall be con-
nected to the top of branch lines in order to avoid accumula-
sion of sedimeng in the drop nipples, (Sez Figure 4-13.17}

Exception No. 1 Return bends ave not required for deluge systems.
Exception No. 2:  Return bends are not reguired where dry-
pendent sprinklers are used.

Figure 4-13.17 Return bend srrangement.
4.13.18 Piping to Sprinklers below Ceilings.

4-15.18.1 In new instailations expected 1o supply sprin-
Ylers below a ceiling, minimum 1.in. (25-mm) outlets shall
be provided.

Exception: Hexagonal bushings shall be permitied to accommodate
temporary sprinklers and shall be remaved with the temporary sprin-
&lers when the permanent ceiling sprinklers are installed.

4-13.18.2 When pipe schedule systems are revamped, 2
nipple not exceeding 4 in. {102 mm) in length shall be per-
mitted to be installed in the branch line fitting. All other pip-
ing shall be 1 in. (25.4 mm) where it supplies 2 single sprin-
kler in an area. [See Figure 4-13.1 8.2a}.]

Exception No. I: When it is necessary lo pipe 2 new ceiling sprin-
klers from an existing outlel in an guerhead system, the use of a nip-
ple not exceeding 4 in. (1 02 mm) in length and of the same pipe
thread size as the existing outlel shall be permitied, provided that a
hydraulic calculation verifies that the design flow rate will be
achirved. [See Figure 4-13.18.2(b)]

Exception No. 2:  The wse of pipe nipples less than 1 in. (25.4 mm)
in diameter is not permitted m areas subject to eartheuakes.

4.1%.18.3 When hydraulically designed systems are
revamped, any existing bushing shall be removed and a nipple
not exceeding 4 in. (102 mm) in length shall be permitted to be
installed in the branch line fiting. Calculations shall be pro-
vided to verify that the system design flow rate will be achieved.

:‘iﬁuu 4-15.18.2(s} Nippie nnd reducing clbow supplying sprinkler below
ling.

p—
/N
X
/14 . (100 mm) max length]
m“"‘- @ Branch fine

Figure 4-13.18.2{b) Sprinkiers in conceaicd space and below ceiling.

Exception No. 1: When il is necessary lo pipe 2 new ceiling sprin-
klers from an existing outlel in an overhead system, any bushings
shall be removed and the use of a nipple not exceeding 4 in. (102 mm)
in length and of the same pipe thread suze as the existing outlet shall
be permitted, provided thal hydraulic calculation verifies that the
design flow rate will be achieved.

Exception No. 2:  The use of pipe nipples less than 1 in. (25.4 mm)
in digmeter is nol permitted tn areas subject o earthquakes.

4-13.19 Dry Pipe Underground. Where necessary to
place pipe that will be under air pressure underground, the
pipe shall be protected against corrosion (see 4-14 4.2).

Exception: Unprotected cast or ductile iron pipe shall be permitted
where joined with a gasketed joint listed for air service underground.
4-13.20* One-and-One-Half-Inch Hose Connections.
One- and-one-haifvinch [1-in. (38-mm}] hose used for fire
purposes only shall be permitted to be connected 10 wet
sprinkler systems only, subject to the following restrictions:
(a) Hose station’s supply pipes shall not be connected 10
any pipe smaller than 2V in. (64 mm).
Exception:  For hydraulically designed loops and grids, the mini-
mum size pipe between the hose station’s supply pipe and the source
shall be permitted to be 2 in. (5] mm).
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(b For piping serving a single hose station, pipe shall be
minimum | in. (25.4 mm) for horizontal runs up t 20 &
(6.1 m), minimum 1% in. (33 mm) for the entire run for
runs berween 20 and 80 ft (6.1 and 24.4 m), and minimum
1Yz L {38 mm) for the entire run for runs greater than 80 fi
(24.4 m). For piping serving muitiple hose stations, runs
shall be 2 minimum of 1Ys in. (38 mm) throughout.

(c) Piping shall be at least | in. (25 mm) for vertical runs.

(d) When the pressure at any hose station outlet exceeds
100 psi (6.9 bars), an approved device shall be installed at
the outlet 1o reduce the pressure at the outlet to 100 psi
(6.9 bars}.

4-13.21* Hose Connections for Fire Department Use. In
buildings of Light or Ordinary Hazard Occupancy, 2Yz-in.
{64-mm) hose valves for fire department use are permitted
to be antached to wet pipe sprinkler system risers. [See
5.2.3.1.3(d).] The following restrictions shall apply:

{a) Sprinklers shall be under separate floor control
valves.

(b) The minimum size of the riser shall be 4 in. (102 mm)
unless hydraulic calculations indicate that a smaller size riser
will satisfy sprinkler and hose siream demands.

() Each combined sprinkler and standpipe riscr shail be
equipped with a riser control valve to permit isolating a riser
without interrupting the supply to other risers from the
same source of supply.

{d) For fire department connections serving standpipe
and sprinkler systems, refer to Section 2-8.

4.13.22* System Subdivision. Where individual floor/
zone control valves are not provided, a flanged joint or
mechanical coupling shall be used at the riser at each floor
for connections to piping serving floor areas in excess of
5000 fi* (465 m?).

4.14 Piping Installation.
4-14.1 Valves.
4-14.1.1* Valves Controlling Sprinkler Systems. (Sec 2-7.1.)

4.14.1.1.1* Each system shall be provided with a listed
indicating valve in an accessible location, so located as to
control all auzomatic sources of water supply.

4-14.1.1.2 At least one listed indicating valve shall be
installed in each source of water supply.

£xception:  There shall be no shutoff valve in the fire department
connection.

4-14.1.1.% Valves on connections to water supplies, sec-
tional control valves, and other valves in supply pipes to
sprinklers shall be supervised open by one of the following
methods:

_ {a) Central station, proprietary, or remote station signal-
ing service.

(b} Local signaling service that will cause the sounding of
an audible signal at a constantly attended point.

{c) Valves locked in the open position.

(d) Valves located within fenced enclosures under the
control of the owner, scaled in the open position, and
inspected weekly as part of an approved procedure.

1996 Erftion

Floor control valves in high-rise buildings and valves con-
wrolling flow to sprinklers in circulating closed loop systems
shall comply with {a} or (b} above.

Exception: Supervision of underground gate valves with roadway
baxes shall not be required. )

4.14.1.1.4 Where control valves are installed overhead,
they shall be positioned so that the indicating feature is visi-
bie from the floor below.

4-14.1.1.5 Where there is more than one source of water
supply, a check valve shall be installed in each connection.

4.14.1.1.6 Check valves shall be installed in a vertical or
horizontal position in accordance with their listing,

4.14.1.1.7%* Where a single wet pipe sprinkler system is
equipped with a fire department connection, the alarm valve
is considered a check valve and an additional check valve
shall not be required.

4-14.1.1.8* In a city connection serving as one source of
supply, listed indicauing valves or indicator post valves shall
be instalied an both sides of the check valve required in
4-14.1.1.5.

Exception No. I: There shall be ne contrel valves in the Sfire
department connection figing. (See 4-14.1.1.2).

Exception No. 2:  Where the city connection serves as the only aulo-
malic source of supply lo a wet pipe sprinkler system, a control valve
is not required on the system side of the check valve or the alarm
check valve.

4-14.1.2 Pressure-Reducing Valves.

4-14.1.2.1 In portions of systems where all components are
not listed for pressure greater than 175 psi (12.1 bars) and the
potential exists for normal (nonfire condition) water pressure
in excess of 175 psi (12.1 bars), a listed pressure-reducing valve
shall be installed and set for an outlet pressure not exceeding
165 psi (2.4 bars) at the maximum inlet pressure.

4-14.1.2.2 Pressure gauges shall be installed on the inlet
and outlet sides of each pressure-reduang valve.

4.14.1.2.3% A rclief valve of not less than ¥y in. (13 mm} in
size shall be provided on the discharge side of the pressure-
reducing valve set to operate at a pressure not exceeding
175 psi (12.1 bars).

44.1.2.4 Alisted indicating valve shall be provided on the
inlet side of each pressure-reducing valve.

Exception: A listed indicating valve is not required where the
pressure-reducing valve meets the listing requirements for use as an
indicating valve.

4-14.2 Pipe Support.

4-14.2.1 General.

4-14.2.1.1 Sprinkler piping shall be supported indepen-
dently of the ceiling sheathing.

Exception:  Toggle hangers shall be permitted ouly for the support
of pipe 1Yz in. (38 mm) or smaller in size under eetlings of hollow
tile or metal lath and plaster.

4.14.2.1.2 Where sprinkier piping is installed in storage
racks as defined in NFPA 231C, Standard for Rack Storage of
Materials, piping shall be supported from the storage rack
structure or building in accordance with all applicable pro-
visions of 4-14.2 and 4-14.4.3.
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41422 Maximum Distance between Hangers.

4-1422.1% The maximum distance between hangers shall
not exceed that in Table 4-14.2.2.1.

Exception No. I The maximum distance between hangers for steel pipe
mdwmshaﬂbtmdfmdmspxiﬁed in 4-14.2.1 and 4-14.2.2.
Exception No. 2: The maximum distance between hangers for
CPVC pipe and polsbutylene pipe shall be modified os specified
the indnndual product listings.

Exception No. 3: Holes through concrete beams shall be aceeplable
for the support of steel pipe as @ substitute for hangers.

4-14.2.3 Location of Hangers on Branch Lines. “This sub-~

section applies to the support of steel pipe or copper tube as
specified in 2-3.1 and subject to the provisions of 4-14.2.2.

414281 There shall be not less than one hanger for cach
section of pipe.

Exception No. 1*: Where sprinklers are spaced less than 6 fi
(1.8 m) apart, hangers spaced up lo @ maximum of 12 ft (3.7 m)
shall be permitted.

Exception No. 2:  Starter lengths less than 6 ft (1.8 m) shall not
require @ hanger, unless on the end line of a sidefeed system or where
an intermediate cross main hanger has been omilted.

414232 Thedistance between a hanger and the centerline
of an upright sprinkler shall not be tess than 3 in. (76 mm).

4.14.2.8.3% The unsupported length between the end
sprinkier and the last hanger on the line shall not be greater
than 36 in. (914 mm) for ldin. (2.5-cm) pipe or 48 in.
(1219 mm) for 1Y4-in. {3.2-cm) pipe, and 60 in. (15.2 cm) for
1Yo-in. {3.8-cm) or larger pipe. Where any of these limits is
exceeded, the pipe shall be extended beyond the end sprin-
tler and shall be supported by an additional hanger.

Exception No. I*: When the maximum pressure at the sprinkler
exceeds 100 psi (6.9 bars), and @ branch line above a ceiling supplies
sprinklers in a pendent position below the ceiling, the hanger assembly
supporting the fr mpﬂy&gannﬁsﬁﬁuﬁkrinapmdaﬁpaﬂim
shall be of a type that prevents upnoard movement of the pipe.
Exception No. 2% When the maximum pressure ab the sprinkler
exceeds 100 psi (6.9 bars), the unsupported length between the end
spri in a pendent position or drop nipple and the last hanger on
the branch line shall not be greater than 12 in. (305 mm) for steel
pipe or 6 in. (152 mm) for copper pipe. When this lint is exceeded,
tkepipes!mllbeadmdedbeymdthtmdspﬁnﬂnandmppamd by
an additional hanger. The hanger closest ta the sprinkler shall be of
a type that prevents upard movement of the piping.

[

4.14.2.3.4% The length of an unsupported armover o a
sprinkier shall not exceed 24 in. (610 mm) for steel pipe or
12 in. {305 mm) for copper tube.

Exception®: Where the maximum pressure al the sprinkler exceeds

100 psi (6.9 bars) and a branch line above a ceiling supplies sprin-

klers in a pendent position below the ceiling, the length of an unsup-
d armover to o sprinkler and drop nipple shall not exceed 12 in.

(305 mm) for steel pipe and 6 in. (152 mm) for copper tube.

Where the limits of the um‘mamd armover lengths of 4-14.2.3 4
or this Exceplion are exci . the hanger closest to the sprinkier
shall be of a type that prevents upward movement of the piping.

4.14.2.3.5 Wali-mounted sidewall sprinklers shall be
restrained to prevent movement.

4.14.2.4 Location of Hangers on Cross Mains. This sub.
section applies to the support of steel pipe only as specified
in 4-14.2.3, subject to the provisions of 4-14.2.2,

4-14.2.4.1 On cross mains there shall be at least one
hanger between each two branch lines.

Exception No. I In bays having two branch lines, the intermedi-
ate hanger shall be permitted to be omitled provided that a hanger
attached to a purlin is instatled on each branch line located as near
to the cross main as the location of the purlin permits. Remaining
branch line hangers shall be installed in accordance with 4-14.2.3.
Exception No. 2:  In bays having three branch lines, either side or
center feed, one (only) intermediate hanger shall be permitted to be
omitted provided that a hanger attached to g purlin is installed on
each branch line located as near to the cross main as the location of
the purlin permits. Remaining branch line hangers shall be insialled
in accordance with 4-14.2.3.

Exception No. 3:  In bays having four or more branch lines, either
side or center feed, tuwo intermediate hangers shall be permitied to be
omitied ided the maximum distance between hangers does not
exceed the distances specified in 4-14.2.2.1 and a hanger atiached
to a purlin on each branch line is located as near fo the cross main
as the purlin permits.

4.14.2.42 Intermediate hangers shall not be omitted for
copper tube.

4.14.2.48 At the end of the cross main, intermediate tra-
peze hangers shall be installed uniess the cross main is
extended to the next framing member with a hanger
installed at this point, in which event an intermediate
hanger shall be permitted to be omitted in accordance with
4.14.2.4.1, Exceptions No. 1, No. 2,and No. 3.

‘Table 4.14.2.2.1 Maximum Distance between Hangers (ft - in.)

47 3 3k 4

Nominal Pipe
Size (in.) ¥e i 144 1L 2

Steel pipe except

threaded light-

wall N/A 120 12-0 15-0 15.0
“Threaded lightwall

steel pipe N/A 12-0 12-0 12-0 12-0
Copper tube 89 80 10-0 10-0 12:0
CPVC 56 6-0 6-6 7.0 8.0
Polybutylene {1PS) N/A 3.9 4-7 50 5-11
Polybutylene (CTS) 211 34 518 45 5-5

15-0 150 150 15-0 15.0 15-0 15-0

12-0 120 NfA NIA N/A NIA N/A
i2-0 i2-0 15-0 15-0 15-0 15-0 15-0
90 10-0 N/A N/A NiA NfA N/A
NiA N/A N/A N/A NIA N/A N/A
NA NIA NIA N/A N/A NIA N/A

For 51 Units: 1in. = 25.4 mm: 1 f = 33048 m.
NOTE: {1PS) Iron Pipe Size
{CTS) Copper Tube Size
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4-14.2.5 Support of Risers.

4.14.2.5.1 Risers shall be supported by pipe clamps or by
hangers located on the horizontal connections close to the
riser.

4-14.25.2 Clamps supporting pipe by means of setscrews
shall not be used.

414253 In multistory buildings, riser supports shall be

vided at the lowest level, at each alternate level above,
above and below offsets, and at the top of the riser. Supports
above the lowest level shall also restrain the pipe to prevent
movement by an upward thrust where flexible fitungs are
used. Where risers are supporied from the ground, the
ground support constitutes the first level of riser support.
Where risers are offset or do not rise from the ground, the
first ceiling level above the offset constitutes the first level of
riser support.

414254 Risers in vertical shafts, or in buildings with ceil-
ings over 25 ft (7.6 m) high, shall have at least one support
for each riser pipe secton.

4-14.3 Drainage.

_4-14.3.1* Alisprinkler pipe and fittings shall be so instalied
that the system can be drained.

4.1432 On wet pipe systems, sprinkler pipes shall be per-
mitted to be instalted level. Trapped piping shall be drained
in accordance with 4-14.3.5.

4-1433 Indry pipe systems and portions of preaction sys-
tems subject to freezing, branch lines shall be pitched at least
Y2 in. per 10 ft (4 mm/m) and mains shall be pitched at least
Y4 in. per 10 ft (2 mm/m).

Exception: Mains shall be pitched at least /3 in. per 10 fi
(4 mm/m) in refrigeraled areas.

4-143.4 System, Main Drain, or Sectional Drain Connections.
[See Figures 4-14.3.4 and A-4-15.4.2(8).]

Pressure gauge

Sprinktar
Angle riser
vaive

red

e L or's
Drain Vein. {6.4-mm)
pipe test plug

Not less than 4 110 in. (1.22 m)
of exposed drain pipe in
warm room bayond

valve when pips sxtends
throuph wall 1o outside

Figure 4-14.34 Druin connection for system riser.

4-143.4.1 Provisions shall be made to properly drain all
paris of the system.

414342 Drain connections for systems’ supply risers and
wmains shall be sized as shown in Table 4-14.3.4.2.
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Table 4-14.34.2 Drain Size

Riser or Main Size Sirve of Drain Connection
Upto 2in. ¥y in. or larger

24y in., 3 in., S¥a in. ¥4 in, or larger

4 in. and larger 2 in. only

For Sl Units: | in. = 25.4 mm.

4-14.3.4.3 Where interior sectional or floor control valve{s}
are provided, they shall be provided with a drain connection
sized as shown in Table 4-14.3.4.2 o drain that portion of the
system controlled by the sectional valve. Drains shall discharge
outside or 1o a drain connection. [See Figure A-4-15.4.2(6).]

Exception:  For those drains serving pressure reducing valves, the
drain, drain comnection, and oll other doumsiream drain piping
shall be sized to permit a flow of at least the greatest system demand
supplied by the pressure-reducing vatve.

4.14.3.4.4 The test connections required by 4-15.4.1 shall
be permitted to be used as main drain connections.

Exception: Where drain connections for floor contral valves are
tied fnto g common drain riser, the drain riser shall be one pipe size
larger than the largest size drain connection tying into it.

4-14.3.5 Auxiliary Drains.

4-14.3.5.1 Auxiliary drains shall be provided where a
change in piping direction prevents drainage of system. pip-
ing through the main drain valve.

4.14.3.5.2 Auxiliary Drains for Wet Pipe Systems and Pre-
action Systems in Areas Not Subject to Freexing.

4-14.3.5.2.1 Where the capacity of trapped sections of
pipes in wet systems is less than 5 gal (18.9 L}, the auxiliary
drain shall consist of a nipple and cap or plug not less than
Yy in. {12 mm) in size.

Exception No. I Auxiliary drains are nol required for system pip-
ing that can be drained by removing a single pendent sprrinhler,
Exception  No. 2:  Where flexible couplings or other castly sepa-
rated connections are used, the nipple and eap or plug shail be per-
mitted to be omitted.

4-14.5.5.2.2 Where the capacity of isolated trapped sec-
tions.of pipe is more than 5 gal {18.9 L) and less than 50 gal
(189 L), the auxiliary drain shall consist of a valve ¥y in.
{19 mum) or larger and x plug or a nipple and cap.

4.143.5.2.3* Where the capacity of isolated trapped sec-
tions of pipe is 50 gal (18.9 L} or more, the auxiliary drain
shall consist of a valve not smaller than | in. (254 mm)j,
piped to an accessible location.

4-14.85.2.4 Tie-in drains are not required on wet pipe
and preaction systems.

4-14.3.5.3 Auxiliary Drains for Dry Pipe Systems and Pre-
action Systems in Areas Subject to Freezing.

4-14.35.3.1 Where the capacity of trapped sections of pipe
is less than 5 gal (18.9 L), the auxiliary drain shalt consist of
a valve not smaller than ¥y in. (12 mm) and a plugora aip-
ple and cap.

Exception: Ausiligry drains ave not (equirzd for pipe drops sup-
plying dry-pendent sprinklers installed in accordance with 3-2.2.
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4-3143.53.2 Where the capacity of isolated trapped sec-
tions of system piping is more than 5 gal (18.9 L), the auxid-
iary drain shall consist of two 1+in. (25.4-mm) valves and one
2.in. by 12-in. (50-mm by 300-mm) condensate nipple or
equivalent, accessibly located. (See Figure 4.14.3.5.3.2)

Dry system
auxikiary drain

1-in. (26-mm) valve

2-in. (50-mm} x 12-in. {305-mm)
nippls or equivalant

et

1.in. {25-mm} valva

N 1.in. {25-mm) nipple and cap or plug

Figure 4-14.3.53.2 Dry system auxilinry drain.

4-143533 Tie-in drains shall be provided for multiple
adjacent trapped branch pipes and shall be only 1 in.
{25.4 mm). Tie-in drain lines shall be pitched a minimum of
Yy in. per 10 fi{4 mm/m)}.

4-14.3.6 Discharge of Drain Valves.

4.14.3.6.1% Direct interconnections shall not be made
between sprinkler drains and sewers. The drain discharge shall
conform to any health or water department fegulations.

4.14.3.6.2 Where drain pipes are buried underground.
approved corrosion-resistant pipe shall be used.

4-14.3.63 Drain pipes shall not terminate in blind spaces
under the building.

414264 Where exposed to the atmosphere, drain pipes
shall be fitted with a turned down elbow.

4-143.65 Drain pipes shall be arranged 10 avoid exposing
any part of the sprinkler system to freezing conditions.

4-14.4 Protection of Piping.
4-14.4.1 Protection of Piping against Freezing.

4-14.4.1.1 Where portions of systems are subject to freez-
ing and temperatures cannot reliably be maintained at or
above 40°F (4°C), sprinklers shall be installed as a dry pipe or
preaction system.

Exception: Small unheated areas are permitted 1o be protected by
antifreezs systems or by other systems specifically listed for this pur-
pose. (Sec 3-5.2.)

4-14.4.12 Where water-filled supply pipes, risers, system
risers, or feed mains pass through open arcas, cold rooms,
passageways, or other arcas exposed to freczing, the pipe
shall be protected against freezing by insulating coverings,
frostproof casings, or other reliable means capable of main-
taining a minimum temperature of 40°F (4°C).

4-14.4.2 Protection of Piping against Corrosion.

4.14.4.2.1% Where corrosive conditions are known to exist
due 1o moisture of fumes from corrasive chemicals or both, spe-
cial types of fittings, pipes, and hangers that resist corrasion shall
be used or a protective coating shall be applied to all unprotecied
exposed surfaces of the sprinkler systern. (Sec 2-2.5.}

4-14.4.2.2 Where water supplies are known to have
unusual corrosive properties and threaded or cut-groove
steel pipe is to be used, wall thickness shall be in accordance
with Schedule 30 fin sizes 8 in. (200 mm) or larger] or
Schedule 40 [in sizes less than 8 in. (200 mm)].

4.14.4.23 Steel pipe, where exposed to weather, shall be
externally galvanized or otherwise protected against corresion.

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

4-14.4.3 Protection of Piping against Damage Where Sub-
ject to Earthquakes.

4-14.4.3.1% General. Sprinkler systems shall be protected
to prevent pipe breakage where subject to earthquakes in
accordance with the requirements of 4-14.4.3.

Exception: Alternative methods of providing earthquake protec-
tion of sprinkler systems based on 0 dynamic seismic analysis certified
by a registered professional engineer such that system performasnce

will be at least equal to that of the building structure under expected
seismic forees.

4-.14.4.3.2* Couplings. Listed flexible pipe couplings join-
ing grooved end pipe shall be provided as flexure joints 10
aliow individual sections of piping 2Vz in. {64 mm) or larger to
tmove differentially with the individual sections of the building
10 which it is attached. Couplings shall be arranged to coincide
with structural separations within a building. Systems having
more flexible couplings than required here shall be provided
with additional sway bracing as required in 4-14.4.3.5.10,
Exception No. 4. The sway bracing shall be installed:

(a) Within 24 in. {610 mm) of the top and bottom of all
risers.

Exception No. 1:  Inrisers less than 3 ft (0.9 m} in length, flexible

couplings are permilled fo be omitted.

Exception No. 2 Invsers37ft (0.910 2.1 mjin length, one

lexible coupling is adequate. :
(b} Within 12 in. (305 mm) above and below the floor in

multistory buildings such that the flexible coupling below

the floor is below the main supplying that floor.
{¢) On one side of concrete oF masonry walls within 3 ft
{0.9 m) of the wall surface.
Exeeption:  Flexible pipe couplings are nol required wheve clear-
anee around the pipe 15 provided in accordance with 4-14.4.3.4.
(d)* At or near building expansion joints.
(e} Within 24 in. {610 mm) of the top and bottom of

drops to hose lines, rack sprinklers, and mezzanines, regard-
less of pipe size.
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(f) Within 24 in. (610 mm) of the top of drops exceeding
15 fi {4.6 m) in length to portions of systems supplying more
than one sprinkler, regardless of pipe size.

(g) Above and below any intermediate points of support
for a riser or other vertical pipe.

4.14.4.3.3% Seismic Separation Assembiy. Seismic sepa-
ration assemblies with flexible fittings shall be instailed
where sprinkler piping, regardless of size, crosses building
seismic separation joints above ground level.

4-14.4.3.4* Clearance. Clearance shall be provided
around all piping extending through walls, floors, plat-
forms, and foundadons, including drains, fire department
connections, and ather auxiliary piping.

4-14.4.3.4.1 When sprinkler systems are to be protected
against damage from earthquakes, the requirements of
4-14.3.4 shall apply. Where pipe passes through holes in plat-
forms, foundations, walls or floors, the hales shall be sized such
that the diameter of the holes is 2 in. (50 mm) larger than the
pipe for 1in. (25 mm) nominal to 3¥e in. (8% mm) nominal and
4 in. (100 mm) larger than the pipe for pipe 4 in. (100 mm)
nominal and larger. Clearance from structural members not
pencirated or used, collectively or independently, 1o support
the piping shall be at least 2 in. (51 mm).

Exception No. I: Where clearance i prowvided by a pipe sleeve, a
nomingl digmeter 2 in. (51 mm} larger than the nominal diameter
of the pipe is acceplable for pipe sizes | in. (25.4 mm) through
342 in. {89 mm), and the cleurance provided by a pipe slecve of
nominal digmeter 4 in. (102 wm) larger than the nominal digmeter
of the piipe is acceptable for pipe sizes 4 in. (102 mm) and larger.

Exception No. 2:  No clearance is necessary for piping passing

through gypsum board or equally frangible construction that is not

vequired (o have a fire vesistance rating.

Exception No. 3:  No clearance is necessary if flexible couplings
| ave located within 1 fi (0.31 m) of each side of a wall, floor, plat-

Jform, or foundation.

4£.14.4.3.42 Where required, the clearance shall be filled
with a flexible material such as mastic.

4.14.4.3.5 Sway Bracing.

4.14.43.5.1 The system piping shall be braced to resist
both lateral and longitudinal horizontal seismic loads and to
prevent vertical motion resulting from seismic loads. The
structural components to which bracing is attached shall be
determined to be capable of carrying the added applied seis-
mic loads.

4-14.4.3.5.2 Sway braces shall be designed 10 withstand
forces in tension and compression.

Exception:*  Tension only bracing systems shall be permitted for
use where listed for this service and where installed in accordance
with their listing limitations, including installation instructions.

 4-14.4.3.58* The assigned loads for both lateral and long-
tudinal sway bracing shall be determined using Table
4-14.4.3.5.3, based on a horizomal force of F, = 0.5 W,
where F, is the horizontal force factor and W is the weight
of the water-filled piping.

Exception No. 1: In Heu of using Table 4-14.4.3.5.3, horizontal

| foads for braces shall be permatied 10 be determined by analysis. Far lat-
eral braces, the load shall include all branch lines and mains {unless the
branch lines are prrovided with longitudinal bracing) within the zone of
influence of the brace. For longitudinal braces, the load shall include
ail mains uithin the rone of influence of the brace.

Exception No. 2:  Where the use of other horizontal force factors is
required or permitted by the authonity having jurisdiction, the loads
of Table 4-14.4.3.5.3. or those determined in accordance with
Exception No. I shall be adjusted by the following multipliers:

Horizontal Force Factor Fy Multiplying Factor
0.2 W$l 0.4
05 W, 0.8
06w, 1.2
08 W, 1.6
10w, 2.0
12 W, 2.4

Exception No. 3: Lateral braces shall only be permilied to be
spaced up to 50 ft (16 m) as permtitted only under Exteption No. 4
{o 4-14-4.3.5.10.

Exception No. 4: If branch lines are provided with lateral bracing
or hung with U-hooks bent oul al least 30 degrees from vertical, half
the assigned load is permitted to be used for longtudinal braces.

4-14.4.3.5.4 Where the horizontal force factors used
exceed 0.5 W_ and the brace angle is less than 45° from ver-
tical or where the horizontal force factor exceeds 1.0 W, and
the brace angle is less than 60° from vertical, the braces shall
be arranged to resist the net vertical reaction produced by
the horizontal load.

Table 4-14.4.3.5.3 Assigned Load Table (Based on Half the Weight of the Water-Filled Pipe}

Spacing of Spacing of -

Lateral Longitudinal Assigned Load for Pipe Sizc to Be Braced (Ib)

Braces Braces
() {ft) 2 2y 3 4 5 6 ]
1 20 380 395 410 435 470 655 915
20 40 760 85 815 870 G40 1305 1830
25 50 950 980 1020 1090 1175 1630 2290
30 60 1140 1180 1225 1305 1410 1960 2745
40 8¢ 1515 1570 1630 1740 1880 2610 3660
50 1895 1965 2085 2175 2350 3260 4575

For 51 Units: |} foo= 03048 m: | Ib = 045 Kg.
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£144355° Sway bracing shall be tight and concentric.
For individual braces, the slenderness ratio {Ur} shall not
cxceed 300 where | is the length.of the brace and v is the
least radius of gyration. Where threaded pipe is used as part
of a sway brace assembly, it shall not be less than Schedule
0. All parts and fittings of a brace shall lie in a straight line
10 avoid eccentric loadings on fittings and fasteners. For lon-
gitudinal braces only, the brace shall be permitted to be con-
nected 1o 2 tab welded to the pipe in conformance with
2.5.9. For individual braces, the sienderness ratio, Vr, shall
not exceed 300 where | is the length of the brace and ris the
Jeast radius of gyration. For tension only braces, such as pre-
stretched color-coded aircraft cable, two tension only brace
components opposing each other must be installed at each

jateral or longitudinal brace location. For all braces, whether

or not listed, the maximum allowable horizontal load shall
be based on the weakest component of the brace with safety
factors. The loads determined in 4-14.4.3.5.3 shall not
exceed the lesser of the maximum allowable loads provided
in Table 4-14.4.3.5.5 or the manufacturer’s certified maxi-
smum allowable horizontal loads for 30-44, 45-59, and §0-90
degree brace angles. These certified allowabie horizontal
loads must include a minimum safety factor of 1.5 against
the ultimate break sirength of the brace components and

then be further reduced according to the brace angles.

Exception:  Other pipe schedules and materials not specifically
included in Table 4-14.4.3.5.5 ave acceptable for use if certified by
a registered professional engineer to support the loads determined in
accordavice with the above criteria. Calculations shall be submitted
where vequired by the authority having jurisdiction.

4.14.4356* For individual fasteners, the loads deter-
mined in 4-14.4.3.5.3 shail not exceed the allowable loads
provided in Table 4-14.4.3.5.6.

‘The type of fasteners used to secure the bracing assembly
to the structure shall be limited to those shown in Table
4-14.4.35.6. For connections to wood, through bolts with
washers on cach end shall be used. Holes for through bolts
shall be Yi6 in. (1.6 mm) greater than the diameter of the bolt.

Exception:  Where it is not practical to instal! through bolts due to
the thickness of the member or inaccessibility, lag screws shall be prer-
mitterd, Holes shall be pre-dvilled Yy in. (3.2 mm) smaller than the
maxiveuwm oot diameter of the lag serew.

4-14.435.7 Sway brace assemblies shall be listed for a
maximum allowable load. The loads shall be reduced as
shown in Table 4-14.4.3.5.7 for loads that are less than a90*
from vertical.

Exception: Where sway bracing utilizing pipe, angles, flats or rods
as shown in Table 4-14.4.3.5.5 is used, the components do nol
vequire listing. Bracing fittings and connections used with those spe-
cific materials shall be listed.

4144358 Longitudinal sway bracing spaced at a3 maxi-
mum of B0 fi (24 m) on center shall be provided for feed and
cross mains. Longitudinal braces shall be permitted to serve
as lateral braces where they are installed within 24 in.
(608 mm) of the piping which is braced laterally.

4-14.43.5.9% Tops of risers shall be secured against drifi-
ing in any direction, utilizing a four-way sway brace.

4.14.43.5.10 Lateral sway bracing spaced at a maximum
interval of 40 § (12.2 m) on center shall be provided for all
feed mains, all cross mains, and branchlines with a diameter

| of 2¥z in. (76 mm) and larger. The last length of pipe at the
end of a feed or cross main shall be provided with a lateral
brace. Lateral braces shall be allowed to act as longitudinal
braces if they are within 24 in. (610 mm) of the centerline of
the piping braced longitudinally for lines that are 2¥y in.
{76 mm) and greater in diameter. The distance between the
last brace and the end of the pipe shall not exceed 20 fi (6.1 m).
This shall not preclude the use of a lateral brace serving as
longitudinal brace as described in this paragraph.

Exception No. I:  Where the spacing of lateral braces is permitted
ta be up to 50 fi (7.6 m), the distance between the last brace and the
end of the pipe is permilted to be extended 1o 25 f1 (15.2 m).
Exception No. 2:  Lateral sway bracing shall not be required on
pipes individually supported by rods less than 6 in. (152 mm) long.
Exception No. 3: U™ type hooks of the wraparound type or those
‘U-type haoks arranged 1o heep the pipe tight to the underside of the
structural element shall be permitted to be vsed to satisfy the vequire-
ments for lateral sway bracing provided the legs are bent out at least
30 degrees from the vertical and the maximum length of each leg
and the rod size satisfies the conditions of Table 4-14.4.5.3.5.
Exception No. 4:  Where flexible couplings are installed on mains
other than as required in 4-14.4.3.2, a lateral brace shall be pro-
vided within 24 in. (610 mm) of every other coupling, but not more
than 40 ft (12 m) on center. .

Exception No. 5: Where building primary structural members
exceed 40 ft (12 m) on center, lateral braces shall be permitted to be
spaced up to 50 f1 {15.2 m) on cenley.

4.14.4.3.5.11 Bracing shall be attached directly to feed and
cross mains. Each run of pipe between a change in direction
shall be provided with both lateral and longitudinal bracing.

Exception:  Pipe vuns less than 12 ft (3.6 m) in length shall be
permitied to be supported by the braces on adjacent runs of pipe.

4-14.43.5.12 A length of pipe shall not be braced 1o sec-
tions of the building that will move differentially.

4-14.43.5.13* Sway bracing is not required for branch
lines.

Exception No. 1: The end sprinkler on a line shall be restrained
against excessive vertical and lateral movement by use of a wrap’
around U-hook {see Figure A-2-6.1) or by other approved means.
Exception No. 2% Where upward or lateral movement of sprin-
klers would result in an impact ageinst the building structure,
equipment, or finish materials, branch lines shall be provided at
infervals not exceeding 30 ft (9 m) with a wraparound U-hook, lot-
eral sway brace, or #12, 4401 (200-kg )} splayed seismic brace wire
installed at least 45 degrees from the vertical plane and anchored on
both sides of the pipe. This bracing shall be located within 2 ft (610 mm)
of a hanger. The hanger closest o a splayed wire restraint shall be of
a type that resists upward movement of a branch line.

4-14.43.5.14 Where ceilings are seismically braced to pre-
vent horizontal and vertical movement, branch lines and
armovers in excess of 2 ft (610 mm) horizontally, if provided,
shall be restrained against upward movement and sprinklers
shall be provided with a one-piece escutcheon.

Exception:  Recessed, flush, and concealed sprinklers shall not be
required {o be provided with the esculcheon.

4.14.4.3.5.15% Sprig-ups 4 ft (1.2 m} or longer shall be
restrained against lateral movement.
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Table 4-14.4.3.55
Maximum Horizontal Load {1b)
. 3044 45°-59" 60°-90"
Lenat Maximum Angle Angle Angle
Radiuz of Length from from from
Shagpe und Size Gymtion Yr = 200 Vertical Vertical Vertical
Pipe (Schedule 46) - Vrhtr
2
lin 42 TROIn 1767 2500 3061
1¥4im, 54 Qf0in 2393 3385 4145
1¥xin. 523 16ft4in 2858 £043 4955
% in. 787 13K 1in 3828 5414 6630
Angles
1% x 1¥2 x Vyin. 292 4ft10in 2461 3481 4263
2T x2x Yyin 91 6fGin. 3356 4746 5813
2V % 2 x Yain, 424 ThOin 3792 5363 55649
2% x Y2 X Vyin, 491 8fi2in. 4257 6021 7374
3 x 2y x Wein. 528 B8R 10in 4687 6628 BII1B
3 x 3w Yyin 592 DR 10in 5152 7286 8923
Rods -é
¥nin. D094 1héin 385 559 685
Y2 in. 425 26in 702 993 127
Fuin. 156 2 7in 1087 1537 I883
¥5 in. 188 $ftlin 1580 22385 2757
Y in. 219 Sftin 2151 3043 1726
Flats = .20 h (where h is
smaller of two side
dimensions)
1 x Yein. 0725 1£2in. F1i8 1581 19%6
2 % %ain, AT25 1R2in. 1789 2530 5098
2 X ¥uin. 109 1f9in. 2633 3795 4648
Pipe (Scheduic 40) = V r{; +r?
2
i A2 3f6in 7068 9996 12242
1Y in. .54 4ft6in 987 13530 16570
1¥zin, 523 5ft2in 11441 16181 19817
2in. 787 Gfbin 15377 21746 26634
Fipe (Schedule 10} - Vg4
2
Yin, 43 3f7in. 5510 8359 10237
Ihein. 35 4{t7in, TEOO 10749 13164
1Y, 614 5ftSin. 8777 12412 15202
2in. 802 GRBin. [EE05 15705 19235
I
Rods =3
¥ in. 094 0ft%in. 1580 2234 2737
¥z, 125 1f10in. 2809 e 4885
Fuin. 156 1fi%in 4390 5200 1605
LIS 188 1fi6in 6322 B9 10951
Tn it 219 1ft9in. 4575 12169 14904
Pipe (Schedule 40 w Y Vr = 300
2
tin. A2 196 in. 786 i1l 1360
hin. 54 13 6in. 1063 1503 1841
1¥in. 623 56 7in fev2 1768 2202
2in. 187 194t 8in, 1666 2355 2885
X
Raods 5
Ynin. 094 2t 4in. 176 248 304
Y2 ta. 125 i tin. 3132 a4 540
¥ ita. 156 Afetlin. 488 6% 845
¥in .1as 4 ft 8 in. 762 991 1217
T B2, 39 5t Bin. 956 1352 1656

ForSIUnis: Vin, = 234 mm; 1 o= 03048 mo 1 b w ¢43 Kg.
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Table 4-14.4.3.5.7 Allowsble Herizontal Load on Brace Assem-
blies Based oo the Weakest Component of the Brace Assembly

{ Brace Angle Allowable Horizontal Load
30 degrees from Ultimate strength divided by safety fac-
vertica tor divided by 2.000
45 degrees from Ultimate srength divided by safety fac-
vertical tor divided by 1.414
60 degrees from Ultimate strength divided by safety fac-
vertical tor divided by 1.155

41443516 The retaining strap shall be listed for use
with a C-type clamp, or shall be a steel strap of not less than
16 gauge thickness and not less than 1 in. (25.4 mm) wide
for pipe diameters 8 in. (203 mm) or Jess and }4 gauge thick-
ness and not less than 1Yy in. (31.7 mm) wide for pipe diam-
eters greater than 8 in. {203 mm). The retaining strap shall
wrap around the beam fiange not less than 1 in. (25.4 mm).
Alock nut on a C-type clamp shall not be used as a method
of restraint. A lip on a “C” or “Z" purlin shall not be used as
a method of restraint.

Where purlins or beams do not provide an adequate lip to
be secured by a retaining strap, the strap shall be through-
bolted or secured by a self-tapping screw.

4-14.435.17 C-type clamps (including beam and large
flange clamps), with or without retaining straps, shall not be
used to atach braces to the building structure.

4.14.43.5.18 Powder-driven fasteners shall not be used to

attach braces 1o the building struciure.

Exception:  Powder-driven fasteners shall be permitted swhere they
larc specifically listed for service in resisting lateral loads in aveas

subject 46 earthquakes.

£3

4-15 System Attachments.
4-15.1 Sprinkler Alarms.
4£-15.1.1* Waterflow Alarms.

4-151.1.1 Local waterflow alarms shall be provided on all
sprinkler systems having more than 20 sprinklers,

415.1.1.2 On each alarm check valve used under condi-
tions of variable water pressure, a retarding device shall be
installed. Valves shall be provided in the connections to
retarding devices to permit repair or removal without shut-
ting off sprinklers; these valves shall be 50 arranged that they
may be locked or sealed in the open position.

415113 Alarm, dry pipe, preaction, and deluge valves
shall be fitted with an alarm bypass test connection for an
elecaric alarm switch, water motor gong, or both. This pipe
connection shall be made on the water supply side of the
system and provided with a control valve and drain for the
alarm piping. A check valve shall be installed in the pipe con-
nection from the intermediate chamber of a dry pipe valve.

Esception:  The alarm test connection af the riser shall be permitted
12 be made on the system side of an alarm valve.

415.1.14 An indicating control vaive shall be installed in
the connection 1o pressure-type CONMactors or water-motor-
operated alarm devices. Such valves shall be locked or sealed
in the open position. The control valve for the retarding
chamber on alarm check valves shall be accepted as comply-
ing with this paragraph.

4.15.1.1.5* Attachments — Mechanicaily Operated. For
all types of sprinkler systems employing water-motor-
operated alarms, a listed Y4-in. (19-mm) strainer shall be
installed at the alarm outlet of the waterflow detecting
device.

Exception: Where a relarding chamber is used in comnection with
an alarm valve, the strainer shall be located at the outlet of the
retarding chamber unless the retarding chamber is provided wilh an
approved integral strainer in its outlel.

4-15.1.1.6* Alarm Attachments — High-Rise Buildings.
When a fire must be fought internally due to the heightof a

building, the following additional alarm apparatus shall be
provided:

(a) Where each sprinkler system on each floor is
equipped with 2 separate waterflow device. it shall be con-
nected to an alarm system in such a manner that operation
of one sprinkler will actuate the alarm system and the loca-
tion of the operated flow device shall be indicated on an
annunciator andfor register. ‘The annunciator or register
shall be located at grade level at the normal point of fire
department access, at a constantly auended building secu-
rity control center, or at both locations.

Exception: Where the location within the protected buildings
where supervisory or alarm signals are received is nol under con-
stant supervision by qualified personnel in the employ of the cumer,
a connection shall be provided to transmit a signal to @ remole cen-
tral station.

{4 A distinct trouble signal shall be provided to indicate a
condition that will impair the satisfactory operation of the
sprinkler system.

4.15.2* Fire Department Connections.

4-15.2.1* A fire department connection shall be provided
as described in this section. (See Figure 4-15.2.1.)

Exception No. 1:  Buildings located tn yemote areas that are fnac-
cessible for fire department support.

Exception Ne. 2: Large-capacity deluge systems exceeding the
pumping caparity of the fire depariment.

Exception No. 3:  Single-story buildings nol exceeding 2000 f©
(186 m?) in area.

4-15.2.2 Size. Pipe size shall be 4 in. (102 mm} for
fire engine connections and 6 in. (152 mm) for fire boat
connections.

Exception No. 1:  For hydraulically calculated systems, Jire depari-
mend connection pipe as small as the system riser shail be permitied
wheve serving one system riser,

Exception No. 2: A single-outlet five department connection shall
be acceptable where piped to a 3-in. (76-mm} or smalier riser.
4.15.2.3% Arrangement. (See Figure 4-15.2.1.)

4-15.23.1 The fire department connection shall be on the
system side of the water supply check valve,

4-15.2.82 For single systems, the fire department connec-
tion shall be installed as follows:

(a) Wet System, On the system side of system control,
check, and alarm valves. (See Figure A-4-14.1.1.}

(b) Dry System. Between the system control valve and the
dry pipe valve.
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Figure 4-15.2.3 Fire deparument connection.

(¢} Preaction System, Between the preaction valve and the
check valve on the system side of the preaction valve.

(d) Deluge System. On the system side of the deluge valve.

Exception:  Connection of the fire department connection lo under-
ground piping is accepiable.

4-15.2.3.3 For muliiple systems, the firc department con-
nection shall be connected between the supply control valves
and the system control valves,

Exception: Connection of the fire depariment connection to under-
ground piping is acceptable.
4-15.2.3.4 Where a fire deparunent connection services

only a portion of a building, 2 sign shall be auached indicat-
ing the portions of the building served.

4.15.2.3.5 Fire department connections shall be located
and arranged so that hose can be readily and conveniently
attached.

Fach fire department connection to sprinkler systems
shall be designated by a sign having raised or engraved let-
ters at least 1 in. (25.4 mm) in height on plate or fitting read-
ing service design, e.g., "AUTOSPKR..” “OPEN SPKR.
AND STANDPIPE.” A sign shall also indicate the pressure
required at the inlets o deliver the greatest system demand.

Exception: The sign is not required where the system demand pres-
sure is less than 150 psi (10.3 bars).

4-15.2.3.6 Fire department connections shall not be con-
nected on the suction side of fire pumps.

4-15.2.4 Valves.

4-15.2.4.1 Atisted check valve shall be installed in each fire
department connection.

4-15.2.4.2 There shail be no shutoff valve in the fire
department connection piping.

1996 Edition

4-15.2.5 Drainage. The piping between the check valve
and the cutside hose coupling shall be equipped with an
approved automatic drip.

Exception: An automatic drip is not required in areas not subject
to freezing.

4.15.3 Gauges.

4.15.3.1 A pressure gauge with a connection not smaller
than ¥4 in. (6.4 mm) shall be installed at the system main
drain, at each main drain assodated with a floor control
valve, and on the inlet and outlet side of each pressure
reducing valve. Each gauge connection shall be equipped
with a shutoff valve and provisions for draining.

4-15.8.2 The required pressure gauges shall be listed and
shall have a maximum limit not less than twice the normal
working pressure at the point where instailed. They shall be
installed to permit removal and shall be located where they
will not be subject to freezing.

4-154 System Connections.

4-15.4.1 Main Drain Test Connections. Main drain test
connections shall be provided at locations that will permit
flow tests of water supplies and connections. They shall be so
installed that the valve can be opened wide for a sufficient
time 1o assure a proper Lest without causing water damage.
Main drain connections shall be sized in accordance with
4-14.3.4 and 4-14.3.6.

FR0US fOF oy s Vaed, {6.4-mim) 807
stmppingﬁ ratal seat Listed
1o be nal vaive with indicating
less than arangements for valve
Yein. draining pipa between
$19.2 mmj gauge and vaive
| €1 tangs and spigt 3
/
R Y
r Jest 1§
connection
to drain

Figure 4-15.4.1 Water supply connection with test connection.

4.-15,4.2* Wet Pipe Systems.  An alarm test cannection not
fess than 1 in. {25.4 mm} in diameter, terminating in a
smooth bore corrosion-resistant orifice, giving a flow equiv-
alent to one sprinkler of a type having the smallest orifice
installed on the particular system, shall be provided to test
each waterflow alarm device for each system. The test con-
nection valve shall be readily accessible. The discharge shall
be to the ourside, to a drain connection capable of accepting
full flow under system pressure, or to another location
where water damage will not result,

4-15.4.3% Dry Pipe Systems. A wrip test connection not
less than 1 in. (25.4 mm) in diameter, terminating in a
smooth bore corvosion-resistant orifice, to provide a flow
equivalent to one sprinkler of a type installed on the partic-
ular system, shall be installed on the end of the most distant
sprinkier pipe in the upper story and shall be equipped with
a readily accessible 1-in. (25.4-mm) shutoff valve and plug,
at least one of which shall be brass. In liew of 2 plug, a mpple
and cap shall be acceptable.
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4.15.4.4 Preaction Systems. A test connection shall be
provided on 3 preaction system using supervisory air. The
connection used 1o control the level of priming water shall
be considered adequate to test the cperation of the alarms

monitoring the supervisory air pressure.

4-15.4.5 Deluge Systems. A test connection is not
required on a deluge system.

5-15.4.6 Backflow Devices.

4.15.4.6.1 Backflow Prevention Valves. Means shall be
provided downstream of all backflow prevention valves for
floor tests at system demand.

4.15.4.62% When backflow prevention devices are to be
retroactively instalied on existing systems, a thorough
hydraulic analysis, including revised hydraulic calculations,
new fire flow data, and 2l necessary system modifications to
accommodate the additional friction loss, shall be completed
as a panz of the installation.

Chapter 3 Design Approaches

5.1 Gemeral Water demand requirements shall be deter-
mined from the occupancy hazard fire control approach of
Section 5-2.

Exception: Special design approaches shall be permitied for spe-
cific hazards in Section 5-3.

$-2 Ocrupancy Hazard Fire Cantrol Approach.
%-2.1 Occupancy Classifications.

%211 Occupancy classifications for this standard relate to

rinkier mstallations and their water supplies only. They
<hall not be used as a general classification of occupancy
hazards

5.2.1.2 Occupancies or portions of occupancies shall be
classified according to the quantity and combustibility of
contents, the expected rates of heat relfease. the total poten-
sial for energy release, the heights of stockpiles, and the
presence of {lammable and combustible liquids, using the
definitions conzained in 1-4.7. Classifications are as follows:

Light Hazard

Ordinary Hazard {Groups I and 2}

Extra Hazard (Groups 1 and 2)

Spedial Occupancy Hazard.
5.2.1.3%* Sprinklers in light hazard occupancies shall be of
the quick-response type as defined in 1-4.5.2.

iom No. I: Residential sprinklers are permilled in accor-
dance with +-4.5.
Exception No. 2:  For modifications or additions to existing systems
equipped with standard response sprinklers, standard response
sprinklers shall be permitted 1o be used.
Exteption No. 3:  When individual standard response sprinklers
in existing systems, standard response sprinklers shall be

are
permitted to be used.

%.2.1.3.1 When existing light hazard systems are con-
verted to use quick-response or residential sprinklers, all
sprinklers in a compartmented space shall be changed.

5.2.2 Water Demand Requirements—Pipe Schedule
Method.

5.2.2.1 Table 5-2.2 shall be used in determining the mini-
mum water supply requirements for Light and Ordinary

Hazard Occupancies protected by systems with pipe sized |

according to the pipe schedules of 6-5. Pressure and flow
requirements for Extra Hazard Occupancies shall be based
on the hydraulic calculation methods of 5.2.3. The pipe
schedule method shall be permitted only for new instalia-
tons of 5000 fi (465 m) or less or for additions or modifica-
tions to existing pipe schedule systems sized according to the
pipe schedules of Section 6-5. Table 5-2.2 shail be used in
determining the minimum water supply requirements.

Exception No I: The pipe schedule method shall be prrmitted for
use in systems exceeding 5000 f (465m’) where the flows required
in Table 5-2.2 ave availabls ot a minimum residual pressure of
50 psi (3.4 bar) at the highest elevation of sprinkler.

Exteption No. 2: _ The pipe schedule method shall be permitied for
additions or modifications to existing extra hazard pipe schedule sys-
tems if the pressures and flows are determined o be acceptable to the
authority having jurisdiction.

Table 5.22 Water Supply Requirements for Pipe Schedule

Sprinkler Systems
Mipiroum
Residual
Occupancy Pressure  Acceptable Flow  Duration in
Classification Required  at Basc of Riser Minutes
Light Hazard 15 psi 500-750 gpm 30-60

Ordinary Hazard 20 psi 8501500 gpm 60-90

For S1 Units: 1 gpm = 3.7850L/min; § psi = 0.0688 bar.

5.2.2.2 The lower duration value of Table 5.2.2 shall be
acceptable only where remote station or central station
waterflow alarm service is provided.

5.2.2.8% The residual pressure requirement of Table 5-2.2
shall be met at the elevation of the highest sprinkler. (See the
Exceptions to 5-2.2.1)

5224 The lower flow figure of Tzble 5-2.2 shall be per-
mitted only where the building is of noncombustible con-
struction or the potential areas of firc are limited by building
size or compartmentation such that no open areas exceed
3000 sq ft (279 m*) for Light Mazard or 4000 sq ft (372 m*)
for Ordinary Hazard.

5.2.3 Water Demand Requirements—Hydraulic Caicula-
tion Methods.

5.2.3.1 General.

5.2.3.1.1* The minimum water supply requirements fora
hydraulically designed occupancy hazard fire control sprin-
kler system shall be determined by adding the hose stream
demand from Table 5-2.3 to the water supply for sprinklers
determined in 5-2.3.1.2. This supply shall be available for
the minimum duration specified in Table 5-2.3.

Exteption No. 1: Where other NFPA standards haue developed
sprinkler system area/densily or other design eriteria and water sup-
ply requirements appropriate for fire control ar suppression of Spe-
cial Occupancy Haards, they shall take precedence.

Exception No. 2:  An allowance for inside and oufside hose shall
not be required where tanks supply sprinklers only.

1596 Edition
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Exception No. 3:  Where pumps laking suction from a privale fire
service main supply sprinklers anly, the pump need not be sized o
accommodatz inside and outside hose. Such hose allowance shall be
considered in evaluating the available water supplies.

“Table 523 Hose Stream Demand and Water Supply
Pruration Requirements

Towml
Combined
Inside and
Harard Inxide Hoze Outside  Duration in
Classification {gpm) Hose {(gpm} Minutes

Light 0, 50, or 100 160 50
(hrdinary 0, 50, or 100 250 6090
Extra Hazard 0, 50, or 160 500 90120

For 51 Units: | gpm = 3.785L/min.

5.2.3.1.% The water supply for sprinklers only shall be
determined either from the area/density curves of Figure
5-9.3 in accordance with the method of 5-2.3.2 or be based
upon the room design method in accordance with 5-2.3.3, at
the discretion of the designer. For special areas under con-
sideration, as described in 5-2.3.4, separate hydraulic calcu-
lations shall be required in addition 1o thase required by
5-2.3.2 0r 5-2.3.3.

5-2.3.1.3 Regardless of which of the two methods is used,
the following restrictions apply:

(2) For areas of sprinkler operation less than 1500 sq fi
{139 m?) used for Light and Ordinary Hazard Occupandes, the
density for 1500 sq ft (139 m®) shall be used. For areas of sprin-
Ker operation less than 2500 sq R (232 m?) for Extza Hazard
Occupanaes, the density for 2500 sq ft (232 m?) shall be used.

{b)* Fot" buiidings having unsprinklered combustible
concealed spaces (as described in 4-13.1.1), the minimum
area of sprinkler operation shall be 3000 sq ft (279 m¥).

Exception No. 1:  Combustible concealed spaces filled entirely with
noncombustible insulation.

Exception No. 2%: ' Light or Ordinary Hazard Occupancies where
noncombustible or limited combustible ceilings are directly attached
to the battom of solid wood joists 30 as to create enclosed joist spaces
160 cu ft (4.8 w’) or less in volume.

Exception No. 3*: Concealed spaces where the exposed surfaces
have 4 flame spread vating of 25 or less and the maierials have been
demonstrated to not propagate fire in the form in which they are
installed in the space.

(¢) Water demand of sprinklers installed in racks or water
curtains shall be added 1o the ceiling sprinkler water
demand at the point of tonnection. Demands shall be bal-
anced to the higher pressure, {See Chapler 6.)

Water demand of sprinklers installed in concealed spaces
or under obstructions such as ducts and cutting tables need
not be added to ceiling demand.

(d) Where inside hose stations are planned or are re-
quired by other standards, a total water allowance of 50 gpm
{189 L/min) for a single hose station instaliation or 100 gpm
(378 L/min) for a multiple hose station installation shall be
added to the sprinkler requirements. The water allowance
shall be added in 50-gpm (189-L/min) increments beginning
at the most remote hase sation, with each increment added
at the pressure required by the sprinkler system design at
that point.

(¢} When hose valves for firc department use arc
attached to wet pipe sprinkler system risers in accordance
with 4-13.21, the water supply shall not be required to be

Density, {L/minjfm?2
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Figure 5-2.9  Ares/density curves.
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added 10 sandpipe demand as determined from NFPA 14,
Siandard for the Installation of Standpipe and Hose Systems.

Exception No. I:  Where the combined sprinkler system demand
nd hose stream ellowance of Table 5-2.3 exceeds the requiremenis
of NFPA 14, Standard for the Installation of Standpipe and Hose
Systews, his higher demand shall be used.

Exception No. 2:  For partially s inklered buildings, the sprinkler
dcmd.ndbwludinggsestremfnaﬁmmm.mindimwiu Table
5.2 3 shall be added to the requirements given in NFPA 14, Stan-
dard for the Installation of Standpipe and Hose Systems.

(f) Water allowance for outside hose shall be added o the
sprinkler and inside hose requirement at the connection to
the city water main, or a yard hydrang, whichever is closer to
the sysiem riser.

(@) Thelower duration values in Table 5-2.3 shail be per-
smitted where remote station or central station waterflow
alarm service is provided.

(h} Where pumps, gravity tanks, or pressurc tanks supply
sprinklers only, requirements for inside and outside hase

- need not be considered in determining the size of such

pumps or tanks.

52314 Total system water supply requirements shall be
determined in accordance with the hydraulic calculation
procedures of Section §-4.

5.23.2 Area/Density Method,

52321 The water supply requirement for sprinklers
only shall be calculated from the area/density curves in Fig-
ure 5-2.5. The calculations shall satisfy any single point on
the appropriate area/density curve as follows:

(a) Light Hazard Area/Density Curve |

{b) Ordinary Hazard (Group 1) Area/Density Curve 2

{£) Ordinary Hazard {Group 2) Area/Density Curve 3

{d} Extra Hazard (Group 1} Area/Density Curve 4

(¢) Extra Hazard (Group 2) Area/Density Curve 5.

Yt is not necessary to meet all points on the selected curve.

52322 For protection of storage up to 12 ft (3.6 m) in
height, the following shall be applicable:

Commodity Classes I through IV
Commodity Classification Palletized and Bin Box Rack
i OH-1 OH-1

{Hopw8i24m) GH-1 QH-1

{Hover8fi 24m)

Jupto 125 (36 m) OH-2 OH-2
m OH-2 OH-2
Wepte 106 3 m) OH-2 OH-2
IV over 1041 (3 mito 12 &t (3.6 m) OH.2 £H-1

52323 The densities and areas provided in Figure 5-2.3
are for use only with spray sprinklers. For usc with other
types of sprinklers, see Section 5-3.

Exception No. 1*:  Quick-response sprinklers shall not be permitted
Jor use with Curves 4 and 5 (Exira Haxard).

Exception No. 2:  Sidewall spray sprinklers shall be permitted for
wse with Area/Density Curve 1 (Light Hazard) and, if specifically
tisted, with Area/Density Curves 2 or 3 (Ordinary Hazard).
Exception No. 3:  For extended coverage sprinklers, the minimum
design avea shall be that corresponding to the maximum density for

the hazard in Figure 5-2.3 or the grea protected by 5 sprinklers,
whichever is greater. Extended coverage sprinklers shall be listed
with and designed for the minimum flow corresponding lo the den-
sity for the smallest area of operation for the hazard os specified in
Frgure 3.2.3.
5.2.3.24 Where listed quick-response sprinklers are used
throughout, the system area of operation is permitied to be
reduced without revising the density as indicated in Figure
5.9.3.92.4 when all of the following conditions are satisfied:

Wet pipe system

Light hazard or ordinary hazard occupancy

20-foot (9.0-m) maximum ceiling height.

The number of sprinkiers in the design area shall never
be less than five.

40...

Parcent reduction to design area
B8
1
1

i 1 ]
T 1 1

10 20 30
Ceiling height, #

Note: y::ﬂ25¢55
ForoeﬁiﬁgheigmatO!!andsZﬂfl,y::%X+55:
Fot celling height < 101, y = 40;

For ceiling height » 20,y = 0.

For Slunits; tft=031m,

Figure 5-2.3.24

5.2.3.2.5 The system area of operation shalt be increased
by 30 percent without revising the density when the follow-
ing types of sprinklers are used on sloped ceilings with a
pitch exceeding 2 in. in 12 in. (30 mm in .3 m}:

Standard Spray Upright
Standard Spray Pendent
Sidewall Spray
Large Drop.
5.23.26 For dry pipe systems and double interlock preac-

tion systems, the area of sprinkier operation shall be
increased by 30 percent without revising the density.

5.2.8.2.7 Where high temperature sprinklers are used for
Extra Hazard Occupancies, the area of sprinkler operation
shalt be permitted to be reduced by 25 percent without
revising the density, but not to less than 2000 sq ft (186 m?).
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5.2.3.3 Room Design Method.

$.2.3.3.1* The water supply requirements for sprinklers
only shall be based upon the room that creates the greatest
demand. The density selected shall be that from Figure
5.2 3 corresponding Lo the room size. To utilize this method,
all rooms shall be enclosed with walls having a fire-resistance
rating equal to the water supply duration indicated in Table
5-2.3.

5.2.3.32 If the room is smaller than the smalicsr: area
shown in the applicable curve in Figure 5-2.3, the provisions
of 5.2.3.1.3(a) shall apply.

5.233.3 Minimum protection of openings shall be as
follows:

{a) Light Hazard — automatic or selfclosing doors.

Exception: Where openings are nol protected, calculations shall
include the sprinklers in the room phus two sprinklers in the commu-
nicating space nearest each such unprotected opening unless the
communicating space has only one s inkler, in which case calcula-
tions shall be extended to the operation of that sprinkler. The selec-
tion of the room and communicating space sprinklers to be calculated
shalf be that which produces the greatest hydrautic demand.

{t) Ordinary and Extra Hazard — automatic or self-
closing doors with appropriate fire-resistance ratings for the
enclosure.

5-2.3.4 Special Design Methods.

5.2.5.4.1 Where the design area consists of a building ser-
vice chute supplied by a separate riser, the maximum num-
ber of sprinkiers that needs (o be calculated is 3.

5.23.4.2 Where the room design method is used, and the
area under consideration is a corridor protected by one row
of sprinklers, the maximum number of sprinklers that needs
10 be calculated is 5. (See 5-2.3.1.)

Exteption: Where the area under consideration is a corridor frro-
tected by a single row of sprinklers and the openings are not pro-
sected, the design area shall include all sprinklers in the corridor fo
a maximum of 7.

5.3 Special Design Approaches.

5.3.1 General. All special design approaches utilize the
hydraulic calculation procedures of Section 6-4, except as
specified.

5.2.2 Residential Sprinklers.

5.3.2.1* Sprinkler discharge yates shall be pravided in
accordance with minimum flow rates indicated in individual
residential sprinkler listings, both for the single sprinkler
discharge and the multiple sprinkier discharge of the design
sprinklers.

5.3.2.2% The design area shall be that area that includes
the 4 hydraulically most demanding sprinklers. Calculations
shall be provided to verify the single (1} operating sprinkier
eriteria and the multiple (4) operating sprinkler criteria.

5.52.2.3 Where areas such as attics, basements, or other
types of occupancies are outside of dwelling units but within
the same structure, these areas shall be protected in accor-
dance with the provisions of this stanidard. including appro-
priate design criteria of 5-2.3.
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5824 Hose stream demand and water supply duration
requirements shall be in accordance with those for Ligh:t
Hazard Occupandcies in Table 5-2.3.

5-3.3 Quick-Responsc Early Suppression (QRES) Sprin-
Klers. (Reserved) (See I-4.5.2 and A-1-4.5.2)

5-3.4* Large-Drop Sprinklers.

5-3.4.1 Large-drop sprinklers shall be permitied to protect
ordinary hazard, miscellancous storage. and other storage

as specified by other NFPA standards.

5.3.4.2 Number of Design Sprinklers.

5.8.42.1 Protection shall be provided as specified in Table
A-5-3.4 or appropriatc NFPA standards in terms of mini-
mum operating pressure and the number of sprinklers to be
included in the design area.

5.3.4.2.2 The minimum number of design sprinklers for
ordinary hazard and miscellaneous storage in accordance
with this standard shalt be 15 for wet pipe and preaction sys-
tems and 25 for double interlock preaction systems and dry
pipe systems. For ather storage configurations, the number
of design sprinklers shall be in accordance with the appro-
priate NFPA storage standard.

5.35.4.3 Large-drop sprinkler systems shall be designed
such that the minimum operating pressure is not less than
95 psi (170 kPa).

5.3.4.4 For design purposes, 95 psi {650 kPa) shall be the
maximum discharge pressure at the hydraulically most
remote sprinkler.

5.3.45 The design areashallbea reciangular area having
2 dimension parallel t the branch lines at least 1.2 times the
square root of the area protected by the number of sprin-
klers to be included in the design area. Any fractional sprin-
kler shall be included in the design area.

5.3.4.6 The nominal diameter of branch line pipes (includ-
ing riser nipples) shall be not less than ! ¥4 in. {33 mm]} nor
greater than 2 in. {31 mm).

Exception No. 1. Starter pueces shall be permitted to be 2%z .
(64 mm}. .
Exception No. 2:  Where branch lines are larger than 2 in.
(51 mm), the sprinkler shall be supplied by a riser nipple to elevate
the sprinkler 13 in. (330 wm) for 2Vz-in. (64-mm) pipe and 15 ;.
(380 mm) for 3-in. (76-mm) pipe. These dimensions are measured

[from the centerline of the pipe to the deflector. In lieu of this, sprin-

klers may be offset horizontally a minimum of 12 in. (305 mm},

5.3.4.7 Hose stream demand and water supply duration
requirements shall be in accordance with those for extra
hazard occupancics in Table 5-2.3.

5.3.5% Early Suppression Fast-Response (ESFR) Sprinkiers.

5.3.5.1 ESFR sprinkicrs shall be permitted to protect ordi-
nary hazard, miscellaneous storage, and other storage as
specified by other NFPA standards.

5.3.5.1.1* ESFR sprinklers shall be designed such that
the minimum operating pressure is not less than 50 psi
{3.445 bars).

5.3.5.2 ESFR sprinklers are suitable for use with the haz-
ards listed in Table A-5-3.5 and shall be permitted to be used
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in other specific hazard classifications and configurations
only when proven by large-scale or other suitable fire test-
ing. ESFR sprinklers listed for use in buildings up to 30 ft
(9.1 m) high shall be used only in buildings up to 30 ft (8.1 m}
high. ESFR sprinklers listed for use in buildings up o 40 ft
¢12.2 m) high shall used where building height exceeds 30 ft
5.1 m) to 2 maximum of 40 ft (12.2 m).

5353 ESFR sprinkler systems shall be designed such that
she minimum operating pressure is not less than that indi-
cated in Table A-5-3.5 for type of storage, commodity, stor-
age height, and building height involved.

!;3.5.& The design arca shall consist of the most hydrauli-
cally demanding area of 12 sprinklers, consisting of 4 sprin-
klers on each of 3 branch fines. Design shall include a mini-
mum of 960 sq ft (89 m¥),

53.5.5 Water supply duration shall be at Jeast 60 min.
5-3.5 Exposure Protection.

5.3.6.1* Piping shall be hydraulically calculated in accor-
dance with Section 6-4 to furnish a minimum of 7 psi
{48 kPa)} at any sprinkler with all sprinkiers facing the expo-
sure operanng.

5.5.6.2 Where the water supply feeds other fire protection

systems, it shall be capable of furnishing 1otal demand for
such systems as well as the exposure system demand.

5.3.7 Water Curtains. Sprinklers in a water curtain as
described in 4-13.3.4 shall be hydraulically designed to pro-
vide a discharge of 3 gpm per lineal foot [37 (L/min)/m] of
water curtain, with no sprinklers discharging less than 15 gpm
(56.8 1/min). The number of sprinklers calculated in this
water curtain shall be the number in the length correspond-
ing to the length parallel to the branch lines in the area
determined by 6-4.4.1(a). If a single fire can be expected 1o
cperate sprinklers within the water curtain and within the
design area of a hydraulically calculated system, the water
supply to the water curtain shall be added to the water
demand of the hydraulic calculations and shall be balanced
to the calculated area demand, Hydraulic design calcula-
tions shall include a design area selected to include ceiling
sprinklers adjacent to the water curtain. (See 4-13.14.1).

5-4 In-Rack Sprinklers. In-rack sprinklers mandated by
this standard shall meet the requirements of this section.

5-4.1 In-rack sprinklers shall operate ata minimum of 15 psi
(1 bar}.

5-4.2 Water Demand.

5.42.1 Where one level of in-rack sprinklers is installed,

water demand shal! be based on simultaneous operation of
the hydraufically most demanding 4 adjacent sprinklers.

Chapter 6 Plans and Calculations

6-1* ‘Working Plans.

6-1.1* Working plans shall be submited for approval 1o
the authority having jurisdiction before any equipment is
instafied or remodeled. Deviation from approved plans will
Tequire permission of the authority having jurisdiction.

61.1.1 Working plans shall be drawn to an indicated scale,
on sheets of uniform size, with a plan of each floor, and shalt

show those items from the following list that periain to the
design of the system.

{a) Name of owner and occupant.

(b) Location, including street address.

(¢) Point of compass.

{d} Full height cross section, or schematic diagram, if
required for clarity; including ceiling construction and
method of protection for nonmetaliic piping.

(¢} Location of partitions.

{f) Location of fire walls.

{g) Occupancy class of each area or room.

{h) Location and size of concealed spaces, closets, attics,
and bathrooms.

(i} Any small enclosures in which no sprinklers are to be
installed. :

() Size of city main in street and whether dead-end or
circulating; and, if dead-end, direction and distance to near-
est circulating main. City main test resulis and system eleva-
tion relative 1o test hydrant (see A-7-2.1.)

(k} Other sources of water supply, with pressure or elevation.

(1) Make, type, and nominal orifice size of sprinklers.

{m) Temperature rating and location of high-
temperature sprinklers.

{n) Total area protecied by each system on each floor.

{0) Number of sprinklers on each riser per floor.

(p} Total number of sprinklers on each dry pipe system,
preaction system, combined dry pipe-preaction system, or
deluge system.

(g) Approximate capacity in gal of each dry pipe system.

{r) Pipe type and schedule of wall thickness.

{s} Nominal pipe size and cutting lengths of pipe (or
center-to-center dimensions).

NOTE: Where typical branch lines prevail. it will be neces-
sary to size only one typical line,

() Location and size of riser nipples.

tu) Type of fittings and joints and location of all welds
and bends. The contractor shall specify on drawing any sec-
tions to be shop welded and the type of fittings or formations
to be used.

{v} Type and locations of hangers, sleeves, braces, and
methods of securing sprinklers when applicable.

{w) All control valves, check valves, drain pipes, and test
connections.

(x) Make, type, model, and size of alarm or dry pipe
valve.

{y) Make, type. model, and size of preaction or deluge
valve.

{2} Kind and location of alarm bells.

{aa) Size and location of hose outlets, hand hose, and
related equipment.

{bb) Underground pipe size, length, location, weight,
material, point of connection to city main; the type of valves,
meters, and valve pits; and the depth that the 10p of the pipe
is laid below grade.

(cc) Piping provisions for flushing.

(dd} Where the equipment is to be instalied as an addi-
tion to an existing system, enough of the existing system
indicated on the plans to make all conditions clear.
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