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Mairtenance Schedule. The items shown in Table A-10-1.1 . To buildi
should be checked on a routine basis. :;‘:mmm protection ™ e
7 {)omesuc protection
e mﬁ\ connection
“rable A-10-1.1 Maintenance Schedule A |
o Gl et
d ! !
Parts Activity Frequency Domestic i v <
Flushing piping Test 5 years connection | X
Fare deparimerst T 4 T W . . W W WY ! T !
CONNECLRMS Inspectiot Monthly ~ 1 A \
Control valves Inspection Weekly—sealed ! '
Ingpection Monthlv--locked : 44 1
Inspection Monthlv—amper Connection within : '
switch tukding . :
Maintenance Yearly [ S
Main drain Flow test Quarterly Connection in pit
Open sprinklers Test Annual
Pressure gauge Catibration test -+ -4
3:;:“? ]as_ high Test 30 years Water supply main
b;:::%? ! Test 2 years Figure B-1 Permittedd arrangements between the fire protection water sup-
’ tex - Test 20 years ply and the domestic waier supply.
Waterflow alarms Test Quarterly
Preacion/deluge .
dﬂm;‘:‘“ Test Semiannuaily The user of these standards may elect an additional factor
I *:“m‘wa Be Test Annually of safery if the inherent faciors are not considered adequate.
Antfrecze solution Test Annually #.2.1.1 Performance-specified sprinkler systems as
Caold weather walves Openand dose  Fall, close: opposed 1o scheduled systems can be designed to take
oy o valves spring. open advantage of muliiple loops or gridded configurations. This
“’E@m B results in minimum line losses at expanded sprinkler spac-
e e and water ing. in contrast to the older tree-type configurations, where
Pﬂ-‘ﬁi‘“m Inspection Weekly advantage cannot be taken of mulnpie path flows.
Enclosure Inspection Daily—cold Where the water supply characteristics are refatively flat
weather with pressures being only slightly above the required sprin-
Priming water level inspection Quarterly kler pressure at the spacing sclected, gridded systems with
Lowmwpoint drains Test Fall piping designed for minimal economic line losses can all but
Iy pipe valves Trip test Annuab—spring climinate the inherent flow-dedining pressure characteristic
Py pipe vahes Full flow wrip 3 years—spring generally assumed to exist in sprinkler systems. in contrast,

Quick-opening devices  Test Semiannually

Appendix B Miscellaneous Topics

- This Appwudix is not a part of the requirements of this NFPA document,
but i sncluded for informaiion purposes onls.

B-1 Figure B-1shows acceptable methods for interconnec-
tion of the fire protection and domestic water supply.

B-2 Sprinkler System Performance Criteria.

B-2.1 Sprinkler system performance criteria have been based
on test data. The Bactors of safety are generally small and are not
definitive, and can depend on expected (but not guaranteed)
inherent characieristics of the sprinkler systerns involved. These
inherent Eators of safery consist of the following:

{2} The How-declining pressure characieristic of sprinkler
systoms wirereby the initial operating sprinklers discharge a
2 higher flow than with all sprinklers operating within the
designated area

(b} The Gow-declining pressure characteristic of water
supplies. This is particularly steep where fire pumps are the
water source, This characteristic similarly produces higher
than design discharge at the initially operating sprinklers.

TH9E Exttamy

the economic design of a tree-type system wouid likely favor
a system design with closer sprinkler spacing and greater
line losses. dernonstrating the inherent flow-declining pres-
sure characteristic of the piping system.

Elements that enter into the design of sprinkier systems
include:

(3) Selection of density and area of application.

(b} Geometry of the area of application (remote area).

(¢} Permitted pressure range at sprinklers.

{d} Determination of the water supply available.

{e} Ability o predict expected performance from calcu-
lated performance.

(f) Future upgrading of system performance.

{g) Sizeof sprinkler systems.

In developing sprinkler specifications, each of these ele-
ments needs 1o be considered individually. The most conser-
vative design will be based on the application of the maost
stringent conditions for cach of the elements.

B-2.1.2 Selection of Density and Area of Application.
Specifications for density and area of application are devel-
oped from NFPA and ather standards. 1¢ i1s desirable to spec-
ify densities rounded upward to the nearest 0.005 gpmy/sq ft
{0.20 Lpmym*).
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Prudent design should consider reasonable-to-expect
wvariations in occupancy. This would include not only varia-
tions in type of occupancy, but also, in the case of warehous-
ing, the anticipated future range of materials to be stored,
clearances, types of arrays, packaging, pile height, and pile
stability, as well as other factors.

Design also considers some degree of adversity at the time
of a fire. To take this into account, the density and/or arca of
application may be increased. Another way i5 to use a dual-
performance specification where, in addition to the normal
primary specifications, a secondary density and area of
application is specified. The objective of such a sclection is to
control the declining pressure-flow characteristic of the
sprinkler system beyond the primary design flow,

A case can be made for designing feed and cross mains to
tower velocities than branch lines to achieve the same result
as specifying a second density and area of application.

B-2.13 Geometry of the Area of Application (Remote
Area). 1t isexpected that, over any portion of the sprinkler
system equivalent in size to the area of application, the sys-
tem will achieve the minimum specified density for each
sprinkler within that area.

Where a system is computer-designed, ideally the pro-
gram should verify the entire system by shifting the area of
application the equivalent of one sprinkler at a time so as to
cover all portions of the system. Such a complete computer
verification of performance of the system is most desirable,
but unfortunately not all available computer verification
programs currently do this.

This selection of the proper Hazen-Williams coefficient is
important. New unlined steel pipe has 2 Hazen-Williams
coeflicient close to 140. However, it quickly deteriorates to
130 and., afier a few years of use, to 120. Hence, the basis for
normal design is a Hazen-Williams coefficient of 120 for
steel-piped wet systems. A Hazen-Williams coefhicient of 100
is generally used for dry pipe systems because of the
mcreased tendency for deposits and corrosion in these sys-
tems. However, it should be realized that a new system will
have fewer line losses than caleulated, and the distribution
pattern will be affected accordingly.

Conservatism can also be built into systems by intention-
ally designing to a lower Hazen-Williams coefficient than
that indicated.

B-2.1.4 Ability te Predict Expected Performance from
Calculated Performance.  Ability to accurately predict the
performance of a complex array of sprinklers on piping is
basically a function of the pipe line velocity. The greater the
velocity, the greater is the impaa on difficult-to-assess pres-
sure Josses. These pressure losses are presently determined
by empirical means that lose validity as velocities increase.
This is espedially true for fittings with unequal and more
than wwo flowing ports.

The inclusion of velocity pressures in hydraulic calcula-
tions improves the predictabulity of the actual sprinkler sys-
tem: performance. Caleulations should come as close as prac-
ticable to predicting aciual performance. Conservatism in
design should be arrived at intentionally by known and
deliberaie means. It should not be left o chance.

B-2.1.5 Future Upgrading of System Performance. [t
mayv be desirable in some cases to build into the system the
capability 10 achieve a higher level of sprinkler performance
than necded al present. If this is to be a consideration in

conservatism, consideration needs to be given 10 maintain-
ing sprinkler operating pressures on the lower side of the
opiimum operating range, and/or designing for low pipe
line velocities, particularly on feed and cross mains, 10 facili-
1ate future reinforcement.

Appendix C  Referenced Publications

C-1 The following documents or portions thereof are ref.
erenced within this standard for informational purposes
only and thus are not considered pan of the requirements of
this document. The edition indicated for each reference is
the current edition as of the date of the NFPA issuance of
this document,

C-1.1 NFPA Publications. National Fire Protection Asso-
ciation, | Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-8101.

NFPA 14, Standard for the Instailation of Standpipe and Hose
Systems, 1936 edition.

NFPA 20, Siandard for the Installation of Centrifugal Fire
Pumps, 1996 edition.

NFPA 22, Standard for Waler Tanks for Private Fire Protec-
ton, 1996 edition.

NFPA 24, Standard for the Installation of Private Fire Service
Maimns and Their Appurtenances, 1995 edition.

NFPA 23, Standard for the Inspection, Testing, and Mainte-
nance of Waler-Based Fire Protection Svslems, 1995 edition.

NFPA 30, Flammable and Combustible Liguids Code, 1996
edition.

NFPA 30B. Code for the Manufacture and Storage of Aerosol
Products, 1994 edition.

NFPA 40, Standard for the Storage and Handling of Cellulose
Nitrate Motion Picture Film, 1994 edition,

NFPA 58, Standard for the Storage and Hendling of Liquefied
Petroleum Gases, 1995 edition.

NFPA 72, National Fire Alarm Code, 1596 edition.

NFPA 80A, Recommended Practice for Protection of Buildings
from Exterior Fire Exposures, 1996 edition.

NFPA 96, Standard on Ventilation Control and Fire Protection
of Commercial Cooking Operations, 1994 edition.

NFPA 220, Standard on Types of Building Construction, 1995
edition.

NFPA 231, Standavd for General Storage, 1985 edition,

NFPA 231C, Stendavd for Rack Storage of Materials, 1995
edition.

NFPA 231D, Standard for Storage of Rubber Tires, 1994 edition.
NFPA 231F, Standard for the Stovage of Roll Paper, 1996 edition.

NFPA 291, Recommended Practice for Fire Flow Testing and
Marking of Hydrants, 1995 edition.

NFPA 409, Standard on Aircraft Hangars, 1993 edition.

NFPA 703, Standard for Five Retardani Inpregnated Wood and
Fire Retardent Coatings for Building Materials, 1995 edition.

1996 Edition
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C-12 Other Poblications.

C-1.2.1 ANSI Publication. American National Standards
Instituze, Inc., 1450 Broadway, New York, NY 10018.

ANSI/ASME B1.20.1-1983, Pipe Threads, General Purpose
(Inch ).

C-12.2 ASME Publication. American Socicty of Mechani-
cal Engineers, 343 East 47th Street, New York, NY 10017,
ASME AY7.1-1993, Safety Code for Elevators and Escalators.
C-1.2.3 ASTM Publications American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19105,
ASTM A 135-1993, Standard Specification for Electrie-
Resistance-Welded Steel Fipe.
ASTM E 115-Rev. A-95, Standard Test Methods for Fire Tests
of Building Construction and Materials.
C-1.2.4 IMO Publications. International Maritime Orga-
mization, 4 Albert Embankment, London, SEI 7SR, United
Kingdom.
Buternational Convention for the Safety of Life at Sea, 1974 (SOLAS
74}, as amended, regulations 11-2/3 and 11-2/26.

International Maritime Organization Maritime Safety
Committee Circular 580, Guidelines for the Application of Plas-
tic Pipes on Ships.

C-1.2.5 SNAME Publication. Society of Naval Architects
and Marine Engineers, 601 Pavonia Ave., Ste. 400, Jersey
City, NJ 07306. ’

Technical Research Bulletin 2-21, “Aluminum Fire Pro-
tection Guidelines.”

C.1.2.6 UL Publication. Underwriters Laboratories Inc.,
333 Pfingsten Road, Northbrook, 1L 60062.

“Fact Finding Report on Automatic Sprinkler Protection
for Fur Storage Vaults,” November 25, 1947.

€2 The following NFPA documents contain specific sprin-
kier design criteria on various subjects.

N¥PA 16A, Standard for the Installation of Closed-Head Foam-
Water Sprinkler Systems, 1994 edition.

NFPA 231E, Recommended Practice for the Storage of Baied
Cotton, 1996 editon.
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Abbrevistions, hydraulic calculations
ACCEFADOL, SYFUEDR L .ooermnoesssssrimnaninssrrstsastass
Approval b T T
Circulating closed loop systems
Hydraulic design information SigR ... 8-5. A-8-5
TTLSTYSCTROMIS — vuswrvrenrmsassterrnensrmaiisinsssststonttniaotrnyeess 8-4
MBI SYSLETE _.iieranrrnsrmsssanrnsrnrasiarssnisssstoissrarsnes 9-8
REQUECIMENIS .oeoccniamrariasiis 8-2, A-8-2
A-class boundary {definition) 9-1.1
ABIIEE, WRLET oiormrmrvarenssorastarrseriaanes see Water additives
Alrexhaust valves ... 3-4.3, A-3-4.3
Ajir Biling conpections ..ot 3-2.6.3
Air
B g B LAl 823
Marine SYSIEMS cuoaeeoraccrerscrniees e §-4.12.1, A-9-4.12.1
Pressure 1ANKS «oooivrianrnrn e srnanrrieeniaias 7-2.33,A-7-2.3.3
Refrigerated SPAOCS .o ovivverierss i s 3-8.2.2
System e earesnaaanneaeiestnrnnnessseurrransns 325, AB2.6.2
Air supply
Dry pipe systen v onnes 3.2.6.2, 3-2.6.6, A-3-2.6.2
MATINE SYSLETRS 1oeeeineraarnrrnenrazasaiineees 5-6.2.6, A-9-2.6.2.6
Refrigexated spaces ........... $.8.2.2,3-8.2.4, 3-8.2.7 t0 3-8, 2.8,
A-3-B.2.4, A-3-8.2.7
SHOP vovasiurmaramremnmesissieans verersiisainnas 2365

see alse Waterflow alarms/detection devices
AUACHIMENE eemeoeoneevaererroeeers 305, 2-8.6, 944.12.3, A-2-0.5
Low alr pressure, refrigerated Spaces .ooooveioinnrnicinies 3-822
Marine systems 9-4.12, A-9-4.12.1
4-15.1, A-14-15.1
................... 3245
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Ares/density method ... 5-2.4.1.2, 5-2.3.2, 6-4.4.1(a). A-5-2.3.2.3,
B-2.1.2

Attachments
Alarms 2.9.5,9-4.12.3, A-2.95
. 4-15, A-4-13
ABHEE .iviuiencecassiisrannmressscasirismcasntistasessn 4-3.1.3.2{e), 5-3.2.3
Authority having jurisdiction (definition} ... i-4.1, A-1-4.1
AUtomAtic Bir COMPIESBOT . vttt 3266
Autamatic drip, fire department connections .............. 4.15.2.5
Automatic sprinkler systems ......ooooinene see Sprinkler systems
Auxiliary SYSIBIME . oooiiiiren 3-1.3

-B.

Backflow prevention devices ........... %-5.3.1 10 3-5.3.2, 4-15.4.6.
. A-4-15.4.6.2
Operational LEsIS vooeoeiuairimreinin e 8-2.6
TN i L IO UP TP PRSP OP TP R PP RPPPERES 4-6.3.4
Bar joist construction {definition) . .coveeieeiiiiiinins A-1-4.6{¥G)
Barriers, thermal ... 1-4.2
BASCIIEHLE o vuerrnnrnrnacassonninsnstnrossnssssmiasaranarasissnerses 5-3.2.3
Bath modules, MENNE . ..oicriirmrcaraaasiiiasnas 9-4.6
BathfOOmS . oooeieirererianasersirnaess 4-13.8.1
B-Class boundary {definftion} ..o a9-1.1

Beam and girder construction (definition)

Bends, PEMUTD ...ocovivaraerereiaamniomm i 4-1%.17
Bracing ......o.conen reeearavnreneeena e iiriatay se¢ Sway bracing
Branch lines
DEFIQIEION <vvaemevsecercnrerannsarninrresssssmsiscns s rnsans i-4.4
Hangers, 10€ation . ..ooeamaesrrenssmsmancanas 4-14.2.3, A~4-14.23
Large-drop sprinklers ..o oo 5-3.4.6
Length for lighthazard .oooocveeeennn 6-5.2.1. 6-5.2.3, A-6-3.2.3.1
Lengih for ordinary hazard «.....ovovzoerienn 6-5.3.1.6-3.3.3
Protection area of coverage, determination of .o.coovres 4-5.2.1
Return bends connected 10 .oociiarnnririnineae ceenvere 4-13.17
Swaay bracing ..o.cooiinnrsreraenaies 4.14.4.3.5.13, A4-144.3.5.13
Braved JOINtE .o 2.5.4, A-2-3.4
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Building service chutes .....ooovnrnen 4-13.4,5-2.3.4.1, A-4-13.4 Control VAIVES .....voooceiceicncincis s 4.15.1.04
Buildings, high-rise ...coocooriiaiiiine 4-15.1.1.6, A4-15.1.1.6 In-rack sprinklers ... 4-12.2
BUSHINEE .ovvreevarramsmrssnsisrsasnsiarrnes 2-4.5, 4-15.18.1, 4-13.18.3 Marine systemns .....o.oee 9.2.6.1,9-4.12.1. A-9-2.6.1. A-9-4.12.1
Ouwiside sprinklers ..., 378
Preaction and deluge systems ..o, 53-3.1.8
Refrigerated Spaces ..oocoriviiainnninie. 3-8.2.5, A-3-8.2.5
-C- SPHRKIET SYSIEM .oeveenrrerrrreeeensaenranenans 4-14.1.1. A-4-14.1.1
CRTCUIREONE - ooveessernmsesiseaasrsvrnrrrastaasancesanancs Chap. 6, A-6 Conventional sprinklers (definition} ..........ccooooiivinns 14.5.2
Canoples ............ 4-13.7, A-4-18.7 Cooking equipment, commercial-type ... 3.9, 4.3.1.3.2(g). A-3-2.2
Ceiling flanges .. 2645  Corridors
Ceilings ...... . s#¢ alse Drop-out ceilings; Open-grid cellings DESIgI ATER 1.evvvrnrreerirrrarnieenrneeeerrenrsarerraennsses 5-2.3.4.2
Deflector distance below ....... 4-54.1,4-6.4.1, 4-7.4.1, 4-84.1, Residential sprinklers in ..oo.ccoveeeniinonennns 4-4.5.1, A-4-4.5.1
4.9.4.1, 4-10.4.1, 4-1 1 4.1, A4-6.4.1, A-4-84.1.3, A4-10.4.1 Corrosion protection, piping ............ 4-13.18. 4-14.4.2, A-2.3.5,
DIrop-0ul ..ooiinveremenromsnssisnnisirrasraiss 4-13.12, A-4-13.12 A-4-144.2.1
Maring SYSIEMS .o.oooorioem st rrnnnaie st e 9-4.7 Corrosion-resistant zprinklers ........ 2.2.5.1 to 2-2.5.2, A-2-25.1,
Open-grid ..o 4-13.11, A4-13.11 A-2.25110 A-2.2.5.2
Peak, sprinklers at or near .. v 46413, A-4-64.1.3 DeREARION - ovveecnieiie e vt i-4.54
LT e 5-2.3.2.5 Couphings -........cocovunnn 24.4,4-14.4.3.2, A-2-4.4, A-4-14.4.3.2
Smooth ceiling construction (definition) ... A-1-4.6(b}iii) Cross mains
Sprinklers below, PIPING IO o 4-13.18 DIEFINIGION «oeieiereiasrsresarenrarreressnssrasessraneeseememsanns 1-4.4
Central safety station {definition) ......oocoooviniirraninn 9-L.1 Hangers, IoCaLON ON ..vvovuviiriinieciiiaeirer v s 4-14.2.4
Check valves ... 4-14.1.1.6t104-14.1.1.8, A4-14.1.1.7 10 A4-14.1.1.8 Cutting tables, sprinklers obstructed by ....... 4-55.3.1, 4-6.53.1,
Air oompn:ssor, BUEOMIANE .oooiviiirrrameniasmrsaruraasans -2.6. 4.7.5.5.1,4-8.53.1,4-9.5.5.1
Adr filling connection ...
T D
Antifrecze systems ... . .
Cormbined systems «......... Decks, sprinklers obstructed by ... 4-5.5.3.1. 4;.68.55.33. Il. -1-_55533 !I.
g?eg?;:r{:::':: wnmﬂmns ! Deconuve sprinklers ... see Ornamential sprinklers
HIYGROSTALC 1515 «vavovvvenrrvnrmsresneensneneer chg:::):::c “on .............................................. 145;\.?3 é
Outside sprinklers ... GEREER eoeeoooomooroeoesees e er e cereone 14.2, A-142
Relrigerated spaces o : NEPA cevvoomoossoooes s oneos s coemsaeenescesans 141, Acl-4.1
Chutes, building service ... see Building service chutes Occupa;;l.c‘:;"éi;sl ations 1-4.7. A-1-4.7
Circulating closed-loop systems ...........o..» 3-6.1,86, A.S.ﬁ'é:i Sprinkler system components veee 144, A 144
gﬁﬁ’.‘?ﬂa """""""""""""""""""""""" 143 Sprinkler system types ..o.ooveeeiciieneine e 143, A3
Marine LGN <o cocsernensnrnn s nae a4 Sprinklers ..o 1+4.5, A-t-4.5
SYSIEMIS 1raeneeeeeeneseiernrterrannr s e st n b Defoctors
Classification -
COMMOES «.rvevvrrvrenriserssenseresesees 1-4.7.4.2.1,5-2.3.2.2 Clearance 1o SIOTAE -v-voovvvee OB A e Akt
i, S el see Occupancy classifications Obstructions below ..... 4-5.5.2.1, 4-6.5.2.1, 4-7.5.2.1, 4-85.2.1,
Clearance 4-9.52.1,4-10.5.2.1
PIPINg oooomvecenens s 4-14.4.3.4, A4-14.4.34 PoSition ........... 4.5.4,4-6.4,4.74,4-84, 404, 4-104,4-11.4,
To SIOTARE ..une- -5 G 4-66 4 7. 6 4-8 6, 4-10 5 4.11 6 A-4-5.6 A'4~5.4, A-4-8.4.1.%, A-4-10.4.1
Chosets oooecvienn it 413.8.2.A-4-13.82 Deluge SYHems ..o e 3.3, A.3.3
Cantings, special ..o 2:2.5.A-2-2.5 DERIDILION . .vvvvensensorissmensesssesarieesensessesesesseneererne 1-4.3
Golor’eodm;ofnpnnklm ................ 2.24.1 10 2.24.2, A-2-24 Fire depanmcm connectons ... h15.2.1,4-15.2.3. z(d’ A4-15.2 l
(Jomhn?d dl‘y mpe-p L3 2 e 3-4, A-34 Hydraulic calculations
g‘ﬁ“’“‘{“ ----- e e Hydrostatic tests ...........
YSLEM FISEE, P i .
Commodity classification and storage . 1-4.7.4.2.1, 5-2.3, 2 2 ?5:{:;2::;::5 _______________
ﬁompnmmu (Befinithon) ......oooviiiniiiiiiiiianiri, oy —42 Waterflow dc(cctmg EVICES o oieveecresanssrarnansnasnsnans
Composite wood joist construction (definition) ....... A-1-4.6()(i) Deluge VAIVES ...coovirvrerrerererrnenccannceieses 4-15.1.1.3,8-24.3
Compressed air Design, sprinkler system . ... Chap. 5, A-5, B-2.1.1
Dry pipe systems c.......ooenini 3-2.6.2, 3-2.6.6, A-3-2.6.2 Af‘c‘;‘-dl::sity mﬂ,;wd . 5.35_ 39 A-5.29893%
Pressure 1anks (Rarine SYSIEME} vveeerncaioninirucrniin 9.6.2.3 IneTack SPrInkIErs «...cooverreerninissrriase s n e arne s 5.4
Refrigerated spaces ... 5-8.2.8,A-3-8.28 MAFHIE SYSEMES «.vveereervennteninneimonransrnensssessrens 9-5, A-9.5
Concealed spaces Occupancy hazard ﬁre comrcl .............. 5-2, A-5-2
Sprinklersin oot 4-3.1.3.2(¢), 4-13.1, A4-18.1.1 Room design method ....cvvevenee. ... 5238, A-5.23.3.1
MAarine SyStems .ovovvrvivnrsiasemeiuncsisriraanaanes 94.4. A-9-4.4 Special methods .....ooveiiiiinnenanirrrecnons 5.2.34, 5.3, A-5-3
Unsprinklered ...... 5-2.3.1.3(b}, A-5-2.5.1.5(b} Water demand requirements
sprinklers ... 1-4.5.3, 4-14.4.3.5.14 Hydraulic calculation methods .o 5.2.3, A-5-23
Concrete, BABEETS 0 .ooorevr i e 2-6.2 Pipe schedule method . vereseec. 522, A-5.2.2.8
Connections ............. see also Fire deparument connections; Hose Detection devices ....... see also Waterflow alarms/detection devices
connections; Test connections Deluge SYSMEmS ...ooooriiiaenae st e 5-3.1.6
AR BIHINE ciovieerinnirre it e 3.263 Preaction systems .......... ..2.3.1.6,8-3.2.1.5.3.23
CRY wemmrenssererssecssseseernesereesreceesees 4.14.1.1.8, A4-14.1.1.8 SPATE vvvveeeeetrienssenes s et bt 9.3.2
Domestic/fire proteciion water supply ... B-1 Dielectric Rttings ... e 346,103
FHEXIBIE v ersarereeenesansesnseessansrnnrrsssesecessarsnrass A-2-4.4 Diethylene gIFE0l -,.v..ersesernereseersevmsnsmiansnas . AS.523
Construction ... - see also Obstructions to sprinkiers Differential-type valves ..........c.cocvnnins . 8228
DEARIGONS 1ovuiiiisaiisnnirionriarneaencisaranaiessianas 1-4.6, A-1-4.6 Discharge capacities, sprinilers ........ .2-2.2
Obstructed (definition) «..o.ovevinvnisreieienneans 1-4.6, A-1-4.6(a) Discharge LSS .ooouvvurvniarranievassiomrirrssrissnisssrarssaasnens 8.6
Unobstruaed {definition} .......oocoiiiinnnn 1-4.6, A-1-4.6(b} Bocks, exterior ........... ST RSP O SOUPOR: 4136
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Doors, mwbomatic or self-closing ......coooorirenes 5-2.3.3.3 Extended coverage (EC} sprinklers
Double joist chstructions ........cooo L4-6.4.1.4 Clearanct 10 SOTBZE envuesrnsssnirasns
Drriins VRIVES oormcvamanoeenesars b sy e 232 Definition
Discharge of cooere- s #-14.3.6, A4-14.3.6.1 Deflector position «.oc.iareescresannrs
MATIE SYSIEMS covnnsrmnnrrurrmecsarannisrsrssassranserasns 9.2.6.2 Obstructions to discharge ... £.8.5, 4-9.5, A--5.53, A--0.50
Outside SPrARKIETS .o oooivemniran s 3941 Permitted uses 4-4.3
b 1 T RSPRSYR TR IS AR S . 4-14.3, A4-14.3 Protection arcas ...... v 48,2, 4.9.2, A-4-8.2.1, A4-9.21
ALEITIIS 1asecwnmsnassenrmmnsrssosnssaausaanisinassississinavarnssass 2-8.6 Sidewall SPrRY +vorereeieiirrinia e 4-9, A-4-9
ADXHATY < ivormmnnmonssmraamsnen 4-14.3.5, A4-14.3.5.2.3 SPACIBE rreverermearnneens . e 483,493
Five department COMMECTIONS «.cvunenruirnrasnomressninesss 4-15.2.5 Upright and PERAENL v 4.8, A-4-8
Marine systems, discharge ..o 9-4.11 Extra hazard occupancies .. UUTOTIOP o
PrOSSUTE FAULES AL cerrmssersoeomsrnnsrnosstaarasssitsseiinases 4-15.3 Definition ..ccocecoranenreries o473 A 4T3
Sysmniwg&z'n%mminfsccﬁonai Arain CORPECHons .. aamivve 4-14.3.4 Hydraulic calculations ..... e, B34 ABDA
Drop-omt CElings .oooomrrieriieremiarn ot 1-4.2,4-13.12, A4-13.12 Openings. protection of ... e 323330
Dry pipe SyStems ....-..o.00 3.2, 5.2.3.2.6, A-3-2; see also Combined Sprinkler types USEA A1l venenesrrerrarrnrce e isatar s 4-4.1
dry pipe-preaction systems High temperature sprinklers ..o 5-23.2.7
Air pressure and supply ..o ervaeerareaaanreas A-S-glg.ﬁ EAr_g:drop sprinki;ﬂm .......... eainn ; :-;d; ;
T S ORer R VPPP TSR LR . uick-response sprinklers ... -2.3.2.
DIEEUIION < ooeovanrramessrsnasmamssiarynsasrtaraamasimsasansnssass i4.3 System protection area HIMIALIoNS . viirranecienrnreiarsaniaans 4-2
Drainage, aUlialy «oooooonierrmnessaanr e 4-14.3.3.3 Water demand requirements ... 5-2.2.1, 5-2.3.2.1, 5-2.3.3.5(h)
Early suppression fast-response sprinklers used in ... 4-4.6.1 N S 2.6.4.3
Fire department CONNECHONS ...oovurryecirirunenreses 4-15.2.3.2(b)
Large-drop sponklers used in ... 4-4.7.1 10 4-4.7.2, 5-3.4.2.2,
A-4-4.72
Quick-opening devices ..o 3-2.4,3-4.2.4,8-2.4.2 F
Residential sprinklers used in ... 4-4.5.2 kil o Early .
TESL CONBECUONS «rceneavurnrrenisserinsssiins 4-15.4.3, A-4-15.4.3 Fast response sprinklers .......see Early suppression fast-response
s . . (ESFR) sprinklers: Quick-response (QR) sprinklers
Underground pipe ... 4-13.19 4355 41445516 k
Volume RIHATONS ooverraceriroeoe A-3-23.1 Fasteners .....cooooemer 4-144.3.56,4-14.43.5.16 10 :"141-2-2-;';35-
Water demand reqUITEMERLS (..o 5-2.3.2.6 . R IR
- . : Feed mains (definition) ..o t4.4
 Aerectng dEVICES ..o e -8.2.
“a-‘m derectng dcwce.s P R . 2_ .2 ? Finish, ornamental .......... 2-2.5.4{ ser afse Ornamental sprinklers
Dry pipe valves ... 3-2.4.1.3 9.5 3-4.2. 3.8.26.4-15.1.1.3, A-3-23
Marine systems 0.4.12.1. A-0-4.12.1 Fire control (defRition) ..o 1-4.2
OpETALONA LSS 1vreeenenrrernrezssrccecsrcasirsssorcess S ao49 Fire department connections ........ 4-13.21. 4-14.1.1.7. A4-13.2
m.ys!“iuum '"":: ----- L399 5.4.1.4,A-5-2.2, A4l 4 EX?GSUFC fire pm:caion ........................... 3-7.2.2
Definition 1-4.5.4, A-1-4.54 Hydrostatic (e85 uuvunmresemmonrmissasonesranne oo 8-2.2.3
s s Marine systems ... 927,949, 9-9.1.4,A-9-2.7
Durs YE
SpHRMIETS I -.erecnccaescisnsenrecreoneeos 39210 3-0.7,A-3-9.2 ﬁ‘ff_’“iffﬁli"“’ ------- cmeesnenr s 8 4"5‘?-2*‘3'4{;5;-‘«;
Vertical shafts .o.ocveee 4-13.2.1, 9-4.5.1 oL PIPE SYMEMS L ooooiairnrnanenriinrinsass e LS ELHE
Sprinklers med B oeerrrerann 4-5.5.22. 4-5.5.3.1, 4‘7_5_33'1’ Fire pumps (marine systems) ......... 9-6.%, 9-6.4.2, 9-6.4.4, 9-7.1,
48.53.1,4-9531.4-105.5.1, 4-11-5.3.2 ) . - 94.1.2, A-9:6.3.6(a)
Dwelling units .......... 1-4.2, 4-4.5.1, 4-13.8, A-4-4.5.1. A-4-13.8.2 ;5:? suppression {definition) ... 2:‘:{.;-‘;5
TEERES Looovurrrmanaertisroam bty el A
Circutating closed-loop systems ... 3.6.1.1.2103-6.1.1.3
|4 P
DHEHECEIIE ovsaeenrromcentossrsmsreanntannsmssssnnamastaiaens 3-6.1.1.3
. -E- . Equivalent pipe JEngHhs coovvoroimiriri 6-4.3
Early suppression fast-response (ESFR) sprinklers ... 3-4.6, 41 1, Joining with Pipe -..xeeeun- 9.3, A-25
A4‘4E 11‘;2 Materials and dimensions .. .... Table 2-4.1, Table 2.4.2
Cloarance 10 SLO1age -......... A Tl Gutside sPrIAkIErs .. i 3-75
DHBIMION coverecasnnanrcncers s 1-4.5.2, A-1-4.5.2 Threaded veeemirnrenns 251 AT
Defleciar position ... cereeesenninn 41 1.4 VWELAED v vaeririasesnnrsemmersnersryeseesartnannnsnass 9.5.2, A-2.52
Design approach c..eoiesiiensieesiens v B35, A535 Flamges, CEHlIAE .. ccovnrsrneressemresssremssemtssirinssarinans 2.6,4.5
Di e ChAFACIETISHCS ounrvinrreevss e o erees 2:2.2.2 Flexible CONMECHONE .vvyrereisrrrmrssiisnsrsansseiineae A244
Obstructions to discharge ........ w4115, A-11.53 Flexible listed pipe coupling (definition) ..o oennines 1-4.4
;‘*‘Wj—ﬂm BIERS ooovvimnnennisn st :; g FlOOT OPEBIDES «o..verermrresesisessses 4.19.3.4.6-5.1.3, A-4-13.3.4
PRACHTUE, <-nevacrrersannsrnenersnsmsbusrotsassomssrnraron i shE Floors, spaces Under oo oneinnrpas it 4-13.6
TEMPETAHIE TAURE «ooocvenrmrasisnesrersemmet it s 4-4.64 Fiow-declining pressure characteristics ... B-2.i
Earthquake damage, pipe protection from ... 4-14.4.3. A-4.14.4.3 Flush sprinkiers (definition) ..o 1-4.5.3
EC ommmsiecnanmaemisineee see Extended coverage (EC) sprinklers Flushing systems, provision for ............. 4-13.15.8.2.1, 8-2.2.6.
Egg crate CellIngs .. oovmmmieriiniiiiees see Open-grid ceilings 9.9.1.8, A-8-2.1
Electrical equipment ... s 41300 Formulas, hydraulie .ooorernienes ot 64.2
FElevator hmstwlyfmd machine rooms .. $-13.5, A—4-13.._1 Foundation walls, piping through/under ......... 7.128, A-7-1.2.3
Enclosures, dry pipe valves .......ooinnranaenee semeer ’*.'3'2-3 Freexing, protection from ...... 4-14.4.1; ser alse Antifreere svstems
---------------------------------- -+« s Moving stairways Friction 1085 FOPMEIa .v..osvreeeesessomrseseeoriones 6421, 6445
2.9 6. 4.14.4.3.5.14, A-2-2.5.2, A-2-2.6.2 Fur storage vaults ..o 4-13.13, A-4-13.13
see Early suppression fasi-response (ESFR) sprinklers
................................................ A-3-3.2.3 ’
382710 3-9.7, A-3-9.2
T R ) 343, A-3-43
................................... 2-6.2.2102-62.6 e
Expotune profection Systems ... 3.7, 5-3.6. A-3-7.2.1, A-5-3.6.1 GALE VBIVES 1oevvvraeemessismnessimsasstanmsm i ran s s 2-7.1.1
Hvdraulic calculations _........ reerreenen 636, A6-3.6 Gauges see Pressure gauges
OperRtional 1815 «aoaeuesiiursisrerasarmnss et B.2.7 Glycerine (C.P. or S - O 3.5.2.1, A-3-3.2
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INDEX 13143
Graph $heets .oooonorie it S-SA. A—G-?.; O 1.
3 sprinklers under .......o.00 4.5.5.9.2. 4.6.5.3.2,4-8.5.3.2, Identification signs
Gratings, 510552, 4-11-533,A2.2.7 et UV A1
Gravity TANKE (oorecacresnaincnr et 5.2.9.1.3h), 7-24 Fire department connections ... . 415934 104-15.2.85
Hydrautically designed sysiems ......oooonnriannnn. B-3, A-8-3
Pipe ccovrmeirin reeraea SN
SPHNKIETS +ommeiieiiiiininni it s 3-6.1.
Valves ..ot e 2.7.8,8-6.1.5.9-26.3, A2-7.8
EOPAITERIE r.cooeerarvnssssesrescosinniracrenis oo Acltk1,1
In-rack sprinklers ........ FUUURIR PR 4-12, 6-6
Flexible CONMECLIONS «.0iviivrrrmeniereriirnrnariarnareaniess A-244
Water demand requirements ... e 5-2.3.1.3(c), 54
Inserts .ooovvenneens P 2.62.1
INSPECtOnE ...oorvimmiiniiinirrs L1011
«H- MEATNE SYSIIMS vervcrinanisinrrnssrasssrinrissosssicarsetnaees 99,1
Installation ... Chap. 4. A-4
.....................‘.................................2-6,1\*2-6.! Applmgmofspnnkigrtypcs Neeaenemenedsiivannraaras 44, At
Branch lines, lotation on ... e 41423, A4-14.2.3 BaAfTIEs vuvsieunenarerarenssisirmrasenmrnarariesiuranieraanaate 4-6.3.4
COMIELE oiavunnnrnrenemissisanssanss 262 Basic FEQUITEIMENTS oo oo remrerietoentirriass s iaes 4-1. A-4-1
Cross mains, focation o ...ccveercrreen 4-14.2.4 Location .......ccocenses cAS o411, 4-12.4, A4-5 10 Ad-11
Distance between, maximum 4-14.2.2, A4-14.2.2.1 PAPINE vvvvensaressecnstnsnrimmasssssor s sarnitarer: 414, At-14
Marine systems .............. 9-2.5.1,9-2.5.5, A-9-2.5.1, A-9-2.5.3 Protection area per sprinkler ... e 45,2, 447.2,4-8.2, 4-9.2.
g e USRI PPR RS S A e 4-14.2.1.1 4-10.2, 4:11.2, A-4-8.2.1, A-4-9.2.1, A4-10.2
TEAPETE cevreerrmmrnrsseesrrmnnnasanmresarsirre s 2-6.1.5, A-2-6.1.5 Spacing .....ece- 453, 4-6.3, 4-7.3, 4-8.3,4-9.3. 4-103. 4-11.3,
Hardware erreernan e Chap. 2. A-2, A-9-2 A-$-63.2, A-4-10.3.1
Hazen-Williams formula .......... 6-4.2.1.6-4.3.2,6-4.4.5, B-2.1.3 Special SIUATONS +oerarrerssriririissneiarirasassranen 4-13, A-4-13
Heating system components, sprinklers near .......... 4-3.1.3.2(b} System protection area BmItations ... 42
Hestresponsive devices, preaction and deluge systems ... 3-5.1.4 Use of sprinklers 4.3, 4-5, A48, A-4-3
Hent-sensitive materials ... 9.4.10, A-9-4.10 Waterflow alarms ....oveeieiririii e 2-9. A-2-9
DEABHIOR 1ecosesvaurianarsersancnsiisiinneriaariaans 9.1.1, A9-1.1 IRSUrRCTIONS, BYSIEM ...ovuosecouisisrriarirramrosmrentienyiressnasins 8-4
Heel angle (definiBon) ... 9-L.1 Intermediate level sprinklers ........ 4-55.3.2.4-65.3.2.4-83.3.2.
Fieel (FeRnIon} ..o e 9-1.1 4-10.5.5.2, 4-11-5.3.3
Hexagonal bushifgs .....oooooireimneaens 4-13.18.1 DIESIRIEON 1aervrnsrenseemronserseerannrarensmmansisaansrnarranss 1-4.5.4
High challenge fire hazard (definition) ... ....oiiiiienn i-4.2 Intermediate-temperature |Pfink]gn
High-piled SI0TAEE ..ot 4-2 MAFHIE SYSEEMIS —oeivrrirmeeanerstiesr s
EREEITIEIOTE «oancmnssvrnunnninsresraassssarioassntanrosisianniioatety 1-4.2 International shore connections ...
High-rise buildings .......ccocoeren oo 4-15.1.1.6, A-4-15.1.1.6 DEfMION .eveeereeinsrimnstionraanenseonmmssneis RS REE-R N
Hightemperature sprinklers ......oooovnee 4-3.1.3.2,5-23.2.7
4-13.10 . .
3.9.2, 3-.4 to 5-9.7, A-53-9.2 Joints ......... OSSP 3, AL
e e 523130 gradmd and soldered ... -‘?-5-4-*\-3-3;
Hose copnections N EAMMENL coooevfhnsissean s -5-
Fire department ....ooooniiioens ser Fire deparunent connections g’f‘f’:‘p iniag methods ..o 50, A 3'?:
NEATITIE SYSIEITS <o vvereinncoossarnsassssesisnrrssnnens 9.4.9, 5.9.1.4 Velded .o S Ll Arerde
Ome-and-one-hali-inch . crarrrraeeasias 4.13,20, A-4.13.20
- T 2 4 IR PR 4-13.20, 5-2.3.1.3(d) .L-
Hosc stream By SCTEW POGS .o0viereeoniiiinessnerresa e 2.6.4.9 1o 2-6.4.10
Allowance, MaTIne SYSIEME oo reeennoe 9-5.3.A-9-53 Large-drop sprinklers ..... 4-1.7,4-10, 5-2.3.2.5, A-4-4.7.2, A-+-10
- 5-3.2.4,5-3.47 Clearance to storage . 4-10.6
.................................. 5-2.3.1.3e) Definition .....coevveeens .. 1452
Hydraulic calenlations Deflector positios ... s 4104, A4-104.1
Equivalent pipe lengths, valves and Bittings ......ocoeo-ooc 6-4.3 Design approach ... 5-3.4, A-5-3.4
FOEINS — o ceeunrasrnecreansramanssisstrasanssiasinnsnanaaess 6-2, A-6-2 Discharge Characteristies -..oueerrrmericoniiisrar i 2.2.2.2
EOTTIULAS o oeenevrianrnvcnnensessans g creaiamabirreaseeniiuss 6-4.2 Distance below ceilings ... e #-10.4.1, A-4-10.4.1
Graph sheets ...oowccriiiininee e 6-2.4, A-6-24 Number of design ..o s 5-3.4.2
Methods ...ovconviierirnmmontiimrrnrer e 5-2.3, A-53-2.3 Obstructions to discharge ... wers 4105, A4-10.5
PrOCedUres oovoverennerareraeeaainnnias vor B4, A-6-4, B-2.13 Protection Ar€as ... .. rmeceramcrasrmeasnsissasines: 4102, A4-10.2
Symbols and abbreviations .......coooonrrirerriinneae 1-5 Spacing -...oceceee e 4-10.5, A4-10.3.0
Water supplies informantion ... 6-3 Library stack POOME ....oooiiivirinamrciisiirmasne s inae s 4-13.9
Hydraulic junction points ...... s 6424 Light hatard ocCUPAnCies . .....ocomumnmsie e 5.9,1.2, 5.2.13
Hydraulic TElease SYSEME «oooooioi i 3-3.1.5 DEfiIION 1nvvrrcrnvacnnorusrmrnarerisnresssenssi 1-4.7.1. A-1-4.7.1
Hydraulically designed systems Fire department connections .. e 41321, A4-13.21
Circulating closed-loop systems «..ooviniennt 3-6.1.2. A-3-6.1.2 Open-grid ceilings ...ooooorenen e #-13.11, Asd-1311
| 37 1 T T TS SR PR PP SR PP 1-4.2 Openings. protection of ..o 5-2.3.3.3{a)
DIchUge SYSIEIMS «oemrenitnaunnnrrraesisr et b b o &5.5 Pipe schedule oo ... 652, A-6-53.2.51
EXPOSUTE SFSEEMIS (oovumoenriiasriis st 6-5.6, A-6-5.6 Sprinkler types used in oo ooomiirirnn e 2.3.2, 4-4.2
Eortra hazard 0CcCupancies ..o, 6-5.4, A-6-5.4 Quick-response sprinklers ..ooooene .3,
Information SIENS ..ovcovierinimias e 8-3. A-B-3 Sidewall spray sprinklers ..o
Inerack sprinklers ... v B-6.1 System protection area Bmitations ..o sovees
MATINE SYSLETIS Lovevssrrnnersentrnmranasiss s 9.5.1 Water demand requiTements ... 5-2.21,3-2.3.01.3, 5-2.3.2.1.
H, B BEREE oo veenensnrasetraa ettt e 8-2.2, A-8-2.2 5-2.3.3.3(a), A-5-2.3.1.3{b}

1946 Edaion




13144 INSTALLATION OF SPRINKLER SYSTEMS
Limited ares $yStOms ..oouernericaerriasuiaionnns v 162 Large-drop sprinklers .. ..ol 4-10.5, A-4-10.5
Limited-combustible matcrial (definition) [V I X Pauern development ............ 4-5.5.2, 4-6.3.2,4-7.5.2, 4-8.5.2,
Lines, Branch ..o..comvmiiinisiionsniensnnrenias . see Branch lines 4-95.2,4-10.5.2, 4-11.5.2, A4-5.5.2
Listed (definition} ............ vereenreanne bbb, Avled, Pendent and upright sprinklers ........... 46.4.1.4, 4-6.5, 4-8.5.
Looped systems (éeﬁmmm) 1—4 3 A-!»& 3: see also Circulating A-4.-6.5, A-4-8.5.3
closed-loop systems Performance shjectives ..., 4-5.5.1,4-6.5.1, 4-7.5.1. 4-8.5.1,
Louver cellIngS «ooovovreniinrcaannes .« 5ee Qpen-grid ceilings 4-9.5.1. 4-10.5.1, 4-11.5.1
Low-pressure blowoff valves ........oooveiin, 4-5.1.3.2(c} Sidewall spray sprinklers ..o 4-7.53
Suspended or floor mounted vertical ... 4-6.5.4,4-7.5.4, 4-8.5.4.,
48,54, A-4-6.5.4
M. Occupmg'bach;:iﬁe;donrz .......... 14.7,3-2.1, A-1-4.7. A-5-2.1.3;
. see tra hazard occupancies; Light hazard occupancies:
m‘t:are _t'ﬂ:ﬂ::‘ elevator --4 235 2"“:‘122? Ordinary hazard occupancies: Special hazard ﬁ-ccuppancms
113 Chrmr VRIVE TESE oo B-2.4.4 CRANZES cvvnrriimrre i i rran e e s rrs e aans 4-3.1.3.3
Mu! hf':‘ .................. T see also Cross mains M?nne ................................. 9-1.2, A-9-1.2
Feed (QeRnition) oo 144 Muf:eliancous SLOTAFE .evevennnnn. .o 1-4.7.4.2, Table 1.4.7.4.2
Maint . T - Chap lO A0 Sprinkler types sefected foruse (...l 44.1 o 4-4.4
Marifte SRS o oooniireiotiiisaar s s e rra e 9.9 Watgr demand requirements ...... - 3-2.1,A-5-2,1.3
MAre SYBAEEE oo Chap. 9, A-9 Pipe schedule method ........ [EISTTE TR 5-2.2, A-5-2.2.8
Acc:p’ Wt "‘ e e 5.8 Occupancy hazard fire control design approach ........ 5-2, A-5-2
Design ap:pr:o:d;;; _ ________________________ 9.5 A-G-5 Old.style spnnklcft ................... oo 1-4.5.2, 4-13.13, A4-13.13
Fire depariment COMNCCioNS -...rnnsersorsrsorsers 9.2.7, ,-{-9.2 2 Onc-and-?n&h:!fnmch hose connections ....... 4-13.20, A-4-13.20
EDSEallation FEGUITEIENLS ...v.vs.osereserssororsresees 9.4, A-Ood Op;n sgnaéden .................................................. 1-4.52
In tional shore connections .. 0 8-2.7.9-6.1 4, A-G-2.7 o ermitte BEES conniinnitinsr 44 4
BB RINEENIRIICE (neruerirsimrtnesinasesrasosiansiancmntasnsaresnsssnsnns 9.9 pen:gﬁd cellmg? """""" - #1501 A 1-4.6(b)GE), A-4-13.11
S B 9-1.9, AG-1.2 8pcm§gs, ?zl:t:cuontof PR RS PR PT PRI
e 913, A813 P e oramancies
PIPIBE conooaencnoeees §-2.2,9-2.4 10 9-2.5. 9-3.3, 9-4.10, 9-6.4.4, Cyetin CCCUPEREIES - a "
A0.2.2. A-0-2.4.3(b), A-G-2.5, A.G-4.10 o INEIONS Loovviinniinenn Sebereser T2, A-1473.2
Plans 2nd calculations ire cfepa.xrtmgt_‘tl cottnections .. e 4-13.21, A4-13.21
Requirements Open-grid €elings oo, 4-13.11, A-4-13.11
5 s nnkicr; """""""""" Openings, protection of ... 5.2.5.3.3(b}
S;:{:ch’mﬁm e Pipe schedule ... e ... 6-53,A-6-53.3.1
System components, hardware, and Use ................ 92, A-0.9 Sp:g:klcr types u§cd }n ........................................ 4-4.2
ValVes covmvvviiciirinianiiirminsr e esnenmenneens 2.6, 9-6.4.2 rly suppression fast-response (ESFR) sprinklers ... 5-3.5.1.
Water supplies cvovevranivrncie e, 9.5, A-9-6 Laree-d inkl } A-5-3.5.1.2
Marine thermal barrier {defimition) ................... 9-L1, A-G-1.1 TBSGrOR SPRIMG T3 «oocecesrennnecenanens
Maximum borizonal load ............... - Table 4-14.4.3.55 Quick-responsc sprinklers ... -
MELEDE «ooviviiiieimiie st a et a s 7-1.3 Sidewall spray sprinklers ......... -
D 4.9 6-5.1.3 Sys!cm protccucn 3!"C3 BRIRIALONS vt craaaevies 4.2
3 [." ';;m” ';‘;ngt' """"""""" " e Water demand requirements ... 5-2.2.1,5-2.3.1.3,5-2.3.2.1,
DEfIIGON -en.eoosesevecresemsssessresosesssseserieses TAZ ALY g el 52.3.3.3(6). A-5-2.5.1.3(b)
. - 8 SIXCS, raugiic calcuiation procedures ... ...... 4.00
Early suppression fast-response (ESFR) sprinkiers Aai’fiﬂsilz ¥ 6-4.4.7. A-B4.4.6 10 A-64.4.7
. g Ornamental finishes ... ..o 2254
“"3‘“"” ﬁ:";;gg;ﬂ """"""""""""" 534133222 Ormamental epEiBkIers ..oorvcorvec (434,223, 22.54
. o - ‘o g LT £ SO -4.5.4
Moving stalrwltys ..o 4-13.3.4, A-4-13.3.4 Outside hase 5.2.3.1.3(9)
Qutside sprinklers ............ 3.7, 6-5.6. A-3-71.2.1, A-6-5.6; see also
Exposure protection systems
-N. Overhead doors, sprinklers ohstructed by ... 4-3.5.3.1,4-6.5.3.1,
Nitrogen pressurired systems .............. 3-2.6.8, 3-8.2.3, A-3-8.4 4-7.5.3.1,4-8.53.1,4-9.5.3.1
Noncombustible material (definition) .....ooviniiiiniriininn. 1-4.2
Noufire protection connections te sprinkler systems ... 3-6. 8-6,
Working plans ..ooevveaann -P.
HNormal pressure formula ... Paddl waterflow alarms ... 2-9.2.4,A-29.24
Nozzles {(definition} ...oevvveemrreriii e Painﬁ:gz;spdnklm .............. rmmeeenaneeaan 2.2.5.3,A-2-2.53
Panel construction {definition) ........oocvvrviieninnn A-L4.6(a)(iil)
Partial systems .......oooiinviinicinn 5-2.3.1.3{e). 9-1.3, A-9-1.5
- Pendent sprinklers ......_.. v 1453, 4-6, 5-2.3.2.5, A-4-6
Obstracted constroction {definition) ... §4.6, A-1-4.6(a); ser also Clearance 10 SIOTAZE «..vmremararenensrerasinns 4-6.6, 4-8.6, A-4-6.6
i Obstructions 1o sprinklers Peflector position ... c-4-6.4,4-8.4, A-4-8.4.1.3
Gbstructions to sprinklers ........ 4-5.5, 4-1.5, 4-8.5, 4-9.5, 4.10.5, Elevator hoistways .....co.oooviiiiniiianen, 4-13.5.3, A4-13.5.3
4-11.5. A4-5.5, A-+-10.5 Extended cOVETage ...ovviriirnr e 4-4.2, 4-8, A-4-8
Cireulating closed-loop systems ..o civiiraiininn 3-6.1.4 Obstructions to discharge ... 4-6.4.1.4, 4-6.5, 4-8.5, A-4-6.5,
Dauble Joist ovvvieriioiiiviiaii e e ey 4-6.4.1.4 . A-4-8.5.3
Early suppression fasi-response {ESFR) sprinklers ....... 4-11.5, Permitted USES ..oiiiiiiviniierinie st i 4-4.1
A4-11.53 Protection areas ... 4-6.2, 4-8.2, A-Hi 2.1
Fixed .......... 4-5.5.3.1. 4-6.5.5.1, 4-7.5.3.1, 4-3.5.3.1. 49531 Return bends oooiiiiiiiiarirneirrirnireeaen 4-13.17,9-4.8
Hazard, discharge prevented from reaching ..o, 4-55.3, Spacing .oooeeeee- ererere 4-6.3,4-8.3
4-6.3.3,. 4-7.5.3, 4-8.5.3, 4-9.5.3, A-4-55.3 Pipe friction loss ... PO 6-4.2.1, 6-4.4.5
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Pipe schedulesystems ... areas 6-5, A-6-5 Test CONNECUORS o vovetiieneeniiniicirirreaie e, 4-15.4.4
DefInition . coiiiiiiiiiiiiaeiicareiassitiianrarnrarrrrnrsnanrans 1-4.2 Waterflow detecting devices ..o ivniann, 2933
EXPOSUTE SYSIEMS ovrreimicamrneniarertecarnianaans 6-5.6, A-6-5.6 Preaction valves ...... +3.2.2, 3-8.2.6. 4-15.1. 1.3
Light hazard occupancics ......... e 6-5.2, A-6-5.2.8.1 Operational tesIs .....oooiiiiiii v, 8-2.4.3
Ordinary hazard occupancies ...y, 6-5.3, A-6-5.5.5.1 Pressure, 8ir ... see Air pressure
Risers, iz 6l ..oevvrviirriiirernrieirera e, 6-5.1.2, A-6-5.1.2 Pressure, working ...l 2 2-1.2, 23210 2.3.3
Statted foorsfarge floor openings/mezzaninesfarge Pressure GRUEES ...o.oiriiiiriii 4-14.1.2.2, 4-15.3

platforms B pening Accessibility ... 412 A1 .2
Stair towers ..., Circulating dlosed loop systems ....oocoovviiiiiniiiniininnns -6
Underground supply pipe ...oooovvnniniiiinn Deluge systems oo o
Water demand requirements .....ocoooevivieraines 5-2.9, A-5-2 2 5 Dry pipe systems ...

PIpe SUPPOTt —veieeeeeiciie e 4-14.2, A-4-14.2 Outside sprinklers
Maring SYSICMS «ovvvvneeninianriarrasnenanenennanns _9—_2.5, AD-2.5 Prcacl_mn systems

Pipes and piping ...c...coviivviirniinnns 2-9: see akio Fittings; Valves Wet pipe systems
Above drop-out ceilings ..o 4-13.12.3, A-4-13.12.8 Pressureveliefvalves ...l see Reliel valves
ARBHTeCze SYSIEMS o ovoenneeiee i eeicin e enieeees 3-53,A-3-5.3 Pressuretanks ... 5-2.3.1.3th). 7-2.3, A-7-2.3.3
Bending .....oooveenres 2.5 6 Marine systems ......... . 9-6.2, 9-6.4.1, 9-6.4.4, 9-7.1, 9-9.1.8,
CAPACIIES _.vevvrnievristeraiececriirrtr e e e aesanes A-3-2.8 ) AG626
Clrculating closed-loop systems ............ 3-6.1.1.210 3-6.1.1.8, Preuure-gveducmg valves oo 4-14.1.2, A4-14.1.2.%

3-6,1.2, A-3-6.1.2 Operational teSts oo 8235
Clearance 4-14.4.3.4, A-4-14.4.34 Propyleneglycol ... 3«3 2.1, A-3-5.2
Couplings 414452, A4-144.3.2 Protection for system components
Drainage ..oooooviniii 4-14.3, A-4-14.3 COtTosion .ouevirverinniinniennns see Corrosion protection, piping;
End treatment ..o 2.5.6 Corrosion-resistant sprinkiers
Equivalent lengths, valves and fluings 6-4.3 Dry pipe valves .. e R 3.2.5. A-3-2.5
Flushingof ................. 4-13.5.8-2.1, 8-2.2.6.9-9.1.8, A-8-2.1 Earthquake damage, pipe protection from ... 4-14.4.3, A-4-14.4.3
Foundation walls, piping through/under ...... 7-1.2.3,A-7-1.2.3 EXPOSUTe (.oviiiriiininrnininennens see Exposure protection systems
Heat-sensitive materials .........ooccoiiiiiinnn 9-4.10, A-9-4.10 Freerdng ....ocviiiiiiannnnnn 4-i4.4.1; see aliv Amifresze systems
Hydraulic calculations ..............0ee 6-4.4.3, 6-4.4.5, A-6-4.4.3 Preaction and deluge warter control valves ................. 3.3.1.8
Hydrostatic tests ... 8.2.2.3 Protection provided by sprinkier system ...,............. ser System
Fentification ... 2-3.9 proteciion area
Insallation ..... . .. 4-14, A-4-14 Pumps .
Joling e 2.5, A-2-5 Fire (marine systems) ...... 9.6.3,9-64.1,9-64.4,9-7.1,99.1.2,
Marine systems ....... 9-2.2,9-2.4109-2.5,9-3.3, 9-4.10, 9-6.4.4, A-9-6.5.6(a})
A-8-2.2, A-5-2.4.3(b), A-8-2.5, A-9-4.10 Water supply ...ocooeen. 5-2.3.1.3(h), 7-2.2. 7-2.2.1, A-7-2.2.]
Materials and dimensions ............. 2-3.1 10 2-3.5, Table 2-3.1, Purposcofstandard ... 1-2
Table 2.3.5, Table A-2-3.2, Table A-2-3.4, A-2-3.5
Maximum horizontal load Table 4-14.4.3.5.5
Ouiside sprinklers ..o 3-75 o
Protection Corrosi L QR i see Quick-response (QR) sprinkiers
Corrosion ......covuvrcvanennane se¢ Corrosion protection, piping QREL .. see Quick-response extended coverage {QREC) sprinkicrs
Earthquake damage .................o..o 4-14.4.3,A4-14.43 QRES ..... see Quick-response early suppression {QRES) sprinklers
Freezing c..coocvvvinnninane. 4-14.4.1; ser also Antifrecze systems Qui ck-;). " devi ¥ supp Py P g
‘ pening CEE <ot 4.3-4.2.4. 8-24.2
Refrigerated spaces ........... e 3.8.2, A-3.82 Quick-response carly suppression (QRES) sprinklers
Size, fire department cONRECUONE _...ooviiriviaririn 4-15.2.2
Sprinklers below ceilings ..ovveeiine e 4-13.18 Ql(::f' :::mn) s extended coverape ¢ QREC): ﬂntk—;e:sz Alas2
Spnnklersobsmxxcdby L45522,46522, 47.522.44;535 : (Mniﬁz‘;'; coverage P 1459
Steel ... 447D Ad g d TR TS T RIS RIS PPN TSP 5.2
SWRY BEAGDE oorvooorososonerisos 414455, A4-14.435 Q“B‘i‘gﬁ;ﬁ"" (QR) sprinkders .................. 45332324
e e o a2 o+ ysmeyy 002 WOEIHHUON L s s s st it it b e e b caanaan s Bog
System subdivision . ... 4-13.22, A-4-13.22 Extra-hazard occupancies 59308
TesLCORNECTIONS «......oceesiseneresennceneeanns 4-15.4, A4-15.4 Lich PRTIEIES rovieremsrnmrrncnn s nno
ght hazard occupancies ............... ..., 5.2.1.3,A-5-2.1.3
?{:‘dﬁd T i_‘,"d2'5'i' A'2d'5‘.1‘2 Permitted uses ... e 4-4.1
Weldeq o omdlrermeemseeees s Ao Water demand requirements 523.2.3 10 5-2.3.2.4
Plans and calculstions .
Mariie SYSIEMS .oovirarrvarirere i rraera e raeraiaressaias
Predicting expected performance from calculations R.

Platforms Rack storage sprinklers ............... 4-5.5.3.2,.4-6.5.3.2, 4-8.5.3.2,
Pipeschedules ... 4-10.5.3.2, 4-11.5.3.3
Spaces under ........... Pefilition ........oo.vecon it 1-4.5.4

Plennms, sprinkiers in 39.2, 3.9.5 w0 3.-9.7, A-3-0.2 Recessed sprinklers (definition) e 1453

Powder-driven studs/fasteners ........ 2-6.3,4-14.4.35.18, A-2-6.3 Records, pipe welding ..o .. 2-3.29

Preaction systems ................. 3-3, A-3-3; ser alse Combined dry Reducers . o 2-4.5

pipe-preaction systems Referenced publications ......oocooonieiniiinnnnnn, Chap. 11, App. C

DERRIION vovvvioriivii et e r e 1-4.3 Refrigerated spaces ...........coooiiniiniiininien, 3-8, A-3-8
Double interfock systems ........... 3-3.2,1(c), 5-2.5.2.6, 5-3.4.2.2 Relief valves ........... .+3-1.2,3-2.64
F g S 8-2.3 Maring SYStems oo uviiiiiinia e a e 9-3.1, A-9-3.1
Drainage, auxiliary -i14.3.5.2 10 4-14.3.5.3, A-4-14.3.5.28 Pressure tanks (marine systems} ..o iieiinnrinarninie, 9.6.2.2
Fire department connealions .......oviviieienaaenn, 4-15.2.3.2(c) Remate area of application ..........coooovininiariniiiiin.e. B.2.1.8
Large-drop sprinkilers used in ...... 44.7.1 10 4-4.7.2, 5-5.4.2.2, Residential sprinklers .......... ... 2:2.3.1, 4-4.5, A-4-4.5.1
A-4-4.7.2 Definition . ..o 1-4.5.2

Marine, supervision of ... 9.3.3 Design approach ...... earra e eieitatrsasrrareiaen 5-3.2, A-5-3.2
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13-146 INSTALLATION OF SPRINKLER SYSTEMS
Light harard occupancies ....... T PTOTeS 5-2.1.3. A-5-2.1.3 Drop-out ceilings oo 4-13.12, A-4-13.12
Maring SYSICMS .ooouirraomesiaian e 942 AB42 Dry pipe underground ... 4-13.19
Residual pressure requirement ... 5-2.2.3. A-5-2.23 Dwelling units ..ooviivninrieneninnn 4-13.8. A4-13.8.2
Response Time Index (RTT) ..... i-4.5.1(a), A-1-4.5.1 Electrical BQuipment oo aanaan 4-13.10
Retroactivity of standard ..o 1-3 Elevator hoistways and machine rooms .. L 4-13.5.A4-135
Return Bends ..ocooviviinmrniiaierninreiiii 4-15.17,94.8 Exterior roofsicanapies ..o L 4-13.7, A-4-147
Risers Flushing systems, provision for ... 4-13.15
Building service chULES .ooevrrrirrmmanreriir i 5.2.3.4.1 Ground floorsiexterior docks/platforms. spaces under ... 4-13.6
Definition «..veaaveaeaeiiries X Hose connections, fire department use ... 4.13.21, A4-13.21
Qraside refrigerated spaces ..o 3-8.2.5 10 3-8.2.6, A-3-8.2.5 Library stack roDmMs ...cosvenmriririnmrin e 4-13.9
GEZE wvnemrvannrrernranainaansas .65.1.2, A-6-5.1.2 Oid-style sprinklers ... .. 41313, A4-13.43
Supportof ... Open-grid ceilings .......... 41310 A1 0
Sway bracing ... . Piping to sprinklers below ceilings ... 4-13.18
T R 3-8.2.6.4-2 Return bends (oo, e 413017
AT e DT DD PO SO ET T ST EPEPEPLE 1-4.4 Stages .ooorvianas e 413014
Sysiem subdivision .. 4-13.22, A-4-13.22 LATT LOWEES +1asvereennmeeaneeaaisiasensasasatenusrarassarnanass 4-13.16
T TP PE PRSI PS PP PR TSR FOPILPE T 2.64.1 SLAITWAYS vviniririeoaes e 133, A4-13.3
L E S S Y 2-6.4.3 Vertical shafts .oovveeeorriiivnarirarrrirriaes 4-13.2, A-4-13.2.2
Lag screw 2.6.4.9 10 2-6.4.10 Special sprinklers ... 1-4.5.2, 2-2.3.1, 4-4.9, A-4-4.9.)
Roof Spray nozzles, cooking equipment protection .......... 3-8, A-3-9.2
ERIETIHOT 1eranrnnessssrastasssmnntrmsnrizasossansamsans 4.13.7, A4-13.7 Spray sprinklers ....... 5.92.3.2.3; se¢ also Sidewall spray sprinklers
Peak. sprinkieniator near ... . 4-6.4.1.3, A4-64.1.3 IYETIRIOM ovuenvrrmramcemcnssniarasamsmeasaenseiaanmanasninsin 1-4.5.2

Uninsutated, sprinklers under ..o 4-3.1.3.2{e) Sprig-up

Room design method ..., 5-2.3.1.2. 5-2.3.3, 6-4.4.1(b), A-5-2.3.3.1 DEGIRIUOM «oneeeeenennneeasseesssarreanennrassstaasasiessransenuns 1-4.4
Rooms, small ..ovyrrreemenamiiii e i-4.2 Sway bracing .......... e 4-14.4.3.5.15, A-4-14.4.3.5.15
Sprinkler slarms ....oooonean <151, A-14-15.1: see also Waterflow
5 : alarms/detecuon devices
Scope of standard ... ...oioioienein i 11, At Sprinkier systems ....... see also Antifreere systems; Combined dry
BCTEWE «oemoeiiiinsaemaemertrai bty e ettt e e et e e 2-5.4.8 pipe-preaction systems: Deluge systems; Dry pipe systems:
BoltAag ......oeme- 2.6.4.6, 2-6.4.9 10 2-6.4.10 Hydraulically designed systems; Pipe schedule systems,
Ceiling flanges ........ 2.6.4.5 Preaction sysiems: System protection area; Wet pipe systems
Lhook ovveeeieiarnnes v o L2645 ACCEPIANICE 1 rnenonviirninssssessiiatsetanierrrrasenass Chap. 8, A-8
VOO - oo aeeareveeraeenas 9.5.4.7 Components and hardware .. .. Chap. 2, 9-2, A-2, A-9-2
Seismic scparation assembly ........... 414,435, A4-14.4.33 Defiition .ooocerivrnecrissnmissstirnren s [RE 142, A-14.2
Semi-mill construction {definition) .........cocoeeenns A--4.6(a)iv) Design ......... weveesnass sy see Design, sprinkler system
Shafts, vertical ....ooeooeecireiieinnnnns 4.18.2, A-4-13.2.2 Future upgrading of performance ......o.ovirmincnicnnn B-2.1.5
Shall {BEBRILON) .. .errionseeraneiemiaraannssrnsseseenarrennees b-4.1 Installation ....ooeemneninireaieeeenee Chap. 4. A4
Shields D AMEEE BIER euirenenerairecrnsanormrn e mae s armenraraasates 1-6.2
Electrical equipment Protection ..., 4-13.1¢ Maintenance ... .. 88, Chap. 10, A-10
EXPATISION 1venereiseeranrmasmesvessroins .. 263210 2-6.2.6 Marinie sysiems : +.. s¢ Marine systems
SPFOKIET coevvrvenenneoeianrersesvararss oo 927, A-3-2.5 Nonfire protection cORMECUONS IO ovesnnns 3-6. 8-6, A-3-6.1.2
Shop AT SUPPLY <ceverriemoareraririeen et 3265 Working plans ..o.ooooronisirnanaeen 6-1.1.3, A-6-1.1.3
Shop welded Partial SYSIEMS coovvnnne . .. 528 .30 9-1.3,A9-1.3
BIMEEEIOI «oevvrnvnnretnresestvrensnenenbsssarmsnyraessemaensars i-4.2 Performance criteria ... .. B.2
PApIng ..ooneeeemeees R .. 2522, A-2.52.2 Protection. level of ... “eees 1-6
Should (Fefnition) ....oooieiiiiiarian s 1.4 Requirements ........ Chap. 3. A-3
Show windows, sprinklers under ... e 4353 Size q{':.‘ ...... RTRUPREUSTTPRN 3-2.5,3-3.2.2.4-12.1, A-3-2.3
Sidewall spray speinklers ..o 4-7,5-2.3.2.5, A4.7 Subdivision ... .- 4-13.22, A-4-13.22
CIArANCE (0 SIOTAYE <oeenereomneeriarennrs e 476 VAIVES 1o vinnr s see Valves
THETAIEION - o vrrsssrnsnseeemeemesasnsseneasesnnsbasesararsrnans 1-4.5.3 Warking pressure ..o 2.1.2,2-32w2-3.3
Defletor POSILION «oerriaoeeraeeinsmnrioesannsesns 4-9.4. 4-0.4 Sprisklers ... ser abo Dry sprinklers; Early suppression fast-response
Elevator hoistways ... i, 4-135.1, A-4-13.5.1 {ESFR;) sprinklers; High-temperature sprinklers: In-rack
Extended COVEREE «eovvnmmmmnmresnsiinnceernemneinases 49, A-4-9 sprinklers: Large-drop sprinklers; Old-style sprinklers; Ouuside
Light hazard OCCuPancies .......iirria e 3-2.3.23 sprinklers: Pendent sprinklers; Rcsidcn}ial ’95?5‘;':“:
Obstructions 1o discharge ... e A-75, 4485, A4-8.53 L. Sidewall spray sprinklers; Upright sprinklers
Orrdinary hazard oCCUPANCIES 1ooeioriemeir e 5.239% Application of [YPES . vvrirrme i 4-4, A-b4
PrOteciion 27CAS ccviieriieonns ,4.7.2,3-9.2, A-4-92.1 Clearance 10 SIOTARE oonrvverers 4-5.6, 4-6.6, 4-7.6, 4-8.6, +-10.6,
SPACINE weaeereerammrasnressnessinrmeesonrenissiiassirrns 4-7.3,4-9.3 ] ) : . 4-11.6,A-4-66
BIETS oo ericnnnnannennnns ser Identification signs Corrosion-resistant ........ocv. see Corrosion.rasistant sprinklers
Skylights, sprinklers under ... 4-3.1.3.2(d) I)gﬁmuofts ........ assbenennens e 1-4.5, 1-4.5.3, A-1-4.5
Slatted floors, pipe schedules ... 6-5.1.4 Discharging Capacities -.coeevnrincorenens 2.2.92,2.232102-23.3
Small orifice sprinklers ... ..2.939 Hydraulic calculations ... cor. 4,44, A-6-44.4
Senal! rooms (AEARIEON) ... .oeemeircrn e teisiiiiriinanans 142 T g AR SIARAL 2.23
Smooth ceiling construction (definition) . ... A-1-4.6(b)il) Location ...oooeaneene 4-1.1,4-5 10 4-11, A-4-F.1, A-4-5 to A-4-T1
Solderod JOIILS «.vveeerrreeiiirsrr i 9.5.4. A.5.4 New sprinkler Tequirement ..o 2.2.1
SPACEE wueriurianan .. see Concealed spaces OPEn oot 4t
Spare tetection devices, st0ck o ..o 9.8.2 OUSIE urienerriiirans e 37, A-3.7.2.1
Spare sprinklers, stock of ..o, 2.8, 9.2.3 Painting .....ocoeer Tosemsires e 22.5.3,A-2-253
Special hazard occupancies ... 1-4.7.4. 444, 5.2.1.2. A-1-4.7.4.1 Piping to. below ceilings ..oocooemiiane SRR TPTI IS ERIoY 4-13.18
Special BIMAGANE ..ooooeeiiiveriroermes et 413, A4-13 POSIOBIARE ..oocrrenmnenaneecns 411, 4-5 10 411, A4-3 to Ad-11
Building service chutes ... o135 Ad-134 Protection area per sprinkler ... 4.5.2, 4-6.2, 4-7.2, 4-8.2, 4-9.2,
Coneeabed SPACES .. .vvvsveeenroreeassiirsineeenes 413 A--13.01 4-10.2.4-11.2. A4-8.2.1. A-4-5.2.1, A4-10.2
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Spading .........ocor 1.1, 4-5.3, 4-6.3, 4-7.3, 4-8.3, 4-9.3, 4-10.3,
: 4-11.3. A-4-1.1, A-4-6.3.2, A-4-10.3.1

Spare, stk of Looercii 2-2.8.9-2.3
Temperature raungs .......................................... 4-3.1.3
Thermal sensitivity (definitien} .......oooeen i-4.5.1(a), A-1-4.5.1;
see also Temperature ratings of sprinkicrs

Useof ....... terrrenirsaerraen iy 4-3, 4-5, A-4-3, A-4-5
T 2 RSP OUTOR T ST PP SSISTST Py 4-13.14
SIairways v 4-13.3, A-4-13.3
Marine SYSIEMS ...ooncriiiniainrmer e 9-4.5.2
S1AI IOWETS ..ocvrcanns 4-18.16, 6-5.1.4
Type ) (definition) ..o 9-1.1
Standard (BeBnition) ..cooooinviiiiae i 1-4.1

Sundard mill consuuction {(definition) ..... cemens A 1-4.6(bXIV)
Steed BHIRES ..oovvieeneiii s 2.5.1. 2, A-2-5.1.2
S1ELT PIPE 2 vrrreereeroiinii e 4-4.7.2, A4-4.7.2
Storage
Clearance 1o .... 4-5.6, 4-6.6, 4-7.6, 4-8.6, 4-10.6, 4-1 1.6, A-4-6.6
Pesign Of SYSIEM Lot 5-2.8.2.2

Early suppression fast-response (ESFR) sprinklers use ... 5-3.5.1,
A-5-3.5.1.2

High-piled ....

Deiinition

Large-drop sprinkiers
Miscellaneous .o oeeeeeenirinieinieiiinas see Miscellaneous storage
Strainers oo .. 2:2.3.2(¢), 3-7.6, 3.9.10, 4-15.1.1.5
Structural wembcﬂ ................................................ A-d-1
LT OO RPUOTRRSA, 2-6.3, A-2-6.3
Summary sheet, hydraulic exleulations ........o0vvil 6-2.2, A-6-2.2
Supervision
DelnMION (..o et
Dreluge SYSIEMS oooveeeiiei e e
Marine system PIping ...oovviviconiannaes
Preaction systems
Supervi devices
Defm?u?n .............................
Survival angle (definition)
Svay bracing ......oooeeeneen
System protection area .........o.ooaee see also Arcakicnsuy mcthed
Geometry of area of application ....oovireeies B-2.1.3
Levet Of PTOLECHOR «ovvvveeecreneercisasiisasssnsissassirerssnnonns 1-6
LAMFAHOBE - ooveeeniionisiirirararaa s s ur 4-2

Maximum protection area of coverage 4-5.2.2,4-6.2.2,
4-8.2.2,4-9.2.2,4-10.2.2,4-11.2.2
Protection area per sprinkier ..., 4-5.2,4-6.2, 4-7.2, 4-8.2, 4-9.2,
4102, 4-11.2, A4-8.2.1, A-4-9.2.1, A4-10.2

Selection of area of application ... B-2.1.2
-
Tanks
L 2 O P G S 5-2.53.1.3(h), 7-2.4
PIOSSUIT wovenninrernrecreroensna see Pressure tanks
Temperature characteristics ... 2.2.4, A-2-24
Temperature ratings of sprinklers ...................con 4-3.1.3
Early suppression fast-response (ESFR) sprinklers ....... 4-4.6.4
In-rack sprinklers ... oocoooiiiionnnn. 4123
Large-drop sprinklers ...
Marine SYSTEMS ..o.oveeenvriineiaens .
Spedal sprinklers ... 4.4.9.2(b)

Testblanks ... ... B-2.2.7,A-8-22.7
“Fest connections 3.4.6,4-15.4, A-4-15.4
DeIPE SYSIEMS Lovvirearnimnrinnrcmcniea s 4-154.5
Dry pipe systems ...ccvicinnaniines < 4-15.4.3, A-4-154.3
Maist drain oo '
Marine systems .........
Preaction systems
Wet pipe systems ...
TRt WAIVEE s 2.7.2,9-26.2,96.3.5
b U2 U UUI USROS P 16-1.1
Apparatusidevices for ... 3347
Cambined dry pipe-preaction systems ............oieninn, 3-4.6

Deluge systems
Dtschargt ...............................................
Dry pipe and double-interiocked system air ... B-2.3
Hydrostatic ...ovviciiivaciiaei i eneees 8-2.2, A-8-2.2
Maindrainvalve ... [ B-2.4.4
Maring SYSLEmS ... e 9-9.1
Preaction SVSICME ..o iiiiirirsniarrnrrnamaaananns 3-3.1.7
Special sprinklers ... A-4-4.9.]
System operational ......... ... 8-2.4
Warer disposal alter ... . 8-2.2.6
Thermal barriers (definition} ..................cociviniiiian. 1-4.2
Thermal sensitivity (definition) ....... 1-4.5.1a). A-14.5.1; see also
Tcmpcrazurt raungs of sprinklers
Threaded pipe and fittings .. cevene . 2-5.1, A-2-5.1.2
Time limitation, combined dry plpe-prcacucu lyms ...... 3-4.5
............ 4-H.2.1.1
vee. 2-6.1.5, A-2-6.1.5
........................ 3-4.2.2
........................................ ... 522 Pipes and papmg
Type | stair (definidon) ... 9-1.1
RN
U-hooks ........... 2-6.4.2, 2-6.4.5. 4-14.4.3.5.10, 9-2.5.4, A-3-2.5.4
Underground pipe . 712110 7-1.2.3,A-7-1.2.3
Dry pipe oo 4-1%.19
Hydrostatic SIS Loeveermeiereetirienriimcennir s, 8-2.235
LT PP 244,A-24.4
Unobstructed construction (definition) ............ 1-4.6, A-1-4.60b)
Uprightsprinklers ... 4.6, 5-2.3.2.3
Clearance to storagc ........................... 4-6.6, 4-8.6, A-4-6.6
Definition ..o e 1-4.5.3
Deflector position ........cooeeviciinnnnn. 4.6.4, 4-8.4, A-4-8.4.1.3
Elevator hoistways «.oooveriiirniinriisecriaenns 4-13.5.3, A-4-13.5.3
Extended cOVETAZE «.ioveiirincrnriiirerinrrannny 4-4.2, 4-8, A-4-8
Installation ................ 3.2.2,3-3.2.4,3-4.1.4, 4-3.1.2, A-3.2.2,
. A-3-3.24, A-3-4.1.4, A-4-3.1.2
Obstructions to discharge ........ 4-64.14, 4-6.5, 4-8.5, A-4-6.5,
A-4-8.5.3
Permitted USES ..ooviiiiiiiiiirirrr e e e 4-4.1
Protection areas 4-6.2,4-8.2, A4-82.1
SPACINE oo e 4-6.3, 4-B.3
.
Valve rooms ......ooviiiiiiiiiinnnonnn 3252, 33182, A-3-25
Valves ..o, 2.7, A-2-7.3; see aleo Check valves; Control

valves: Drain valves: Dry pipe valves;
Preaction valves; Pressure-reducing valves

Accessibility 412, A4-1.2
Air exhaust 34.3, A-34.3
AT e ..4-15.1L.1.2 10 4-15.1.1.3
ANUfreeze SYSIEmS coueierrnrrasencrai 3-53,A-3-53
BackRow prevention ......ccamirci 4-15.4.6.1
Combined SYStEMS ..oooviiiiiiiiiiiicrien e 342
Deluge ...oooeneeenns . 4-15.1.1.3,8-2.43
Differential-tyfe ..o 8-2.28
Equivalent pipe lengths ............ . 543
Fire department CONBECHONS -....ooviniiiiaiiia, . 4-15.24
[ 471 T UU YU PO PR PPN 2-7.L%
HOSC ooivvviiiranierineranianeriaeetianiransesussarersanens 5.2.3.1.3{e)
{dendfication 2-7.3,3-6.1.5,9-256.3, A-2.7.3
Low-pressure blowoll ... 4-3.1.3.2{c)
Maring SYSIEms ...o.viinenninan ..9-26,9-64.2,99.1.4
Qutside sprinklers ... ..3-7.3,3-74.1,3-74.2
SUPETVISIBR 1.rrrvrarerariireriiiirrte s 4-14.!.!.3
[ £ N 5.5
THPES oo -7.1
Wafertype . 1.8
Velocity pressure formulk .....cooinmmin 6-4.2.2
Ventilation, cooking sreas ................c 3.9, 4-3.1.3.2(g), A-3-9.2
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13148 INSTALLATION OF SPRINKLER SYSTEMS
Verzical obstructions to sprinklers ........ 4-5.54, 4754, 4-8.54, Waterflow slarms/detection devices ... 2.6, 4-15.1.1, 5-2.22,
. 4.95.4, A-4-5.54 5-2.3.1.3(g), 94.12.2, A2-9, A4-153.1.1
Vertical Shafts . covommiiorersrenranorirress .. 4-13.2, A-4-132.2 Attachments. electrically operated ... 2.9.5, A-2.0.3
BATHE SYBIENIS coeevaseramsrmrassnensnsesosambssmnnarasssaenss 9-4.5 Auachments, general oo L 203 A-2-03
i Circulating closed-loop SYStEMS .ooeeiieiiiriuiiinnere 3.6.1.7, 8.6
DHERIIS «1vaeeiscerniomsssrsnvsrmamnetomistsststarnnrynstosranrarsis
Flow 1e818 voavrmenrenene
W Higherise buildings .......
Walls Mechanically operated ........
Deflector distance LUOME covenrrrnmmsisnrsmssstrremsossanisases 4.7.4.1 w.:cw.mmmpeﬂ‘ed devices ..
Distance from sprinklers ... 4-5.3.2 w0 4-5.5.5,4-632104-6.33, Welded pipe -.coovvnnee nrere
4.7.4.2104-7.3.5,4-8.3.2 10 48.3.3,4-9.3.2 10 4-9.3.3, Qualificadons ...

$94.1, 4103210 4-10.33,4-11.3.210 4-11.83.3, A4-6.3.2
Water additives . cooriieirreann everreeeanans 3222

Antifreeze solutions .......ouree 3-5.1 10 3-5.2, A-3-5.1 10 A-3-5.2
Circulating closed-loop SYSIEmMS ..ovoeeeurrerrmeorseaen s 3.6.16
AW RLEr CUFBMIDS ..o oouovnaresoeenravansss .. 5-2.3.1.5(c), 5-3.7
‘Water denmand FEquinEmEnts ..o rmasinsn i 5-1
Arvea/density method oooeeenine 5.2.3.2, A-5-2.3.2.3
Hydraulic calculation methods «.oovvnrreeesie s 5-2.3, A-5-2.3
In-ruck sprinklers ..o .. 5.2.3.1.5(c), 54, 6-6.2
Occupancy classifications ... 5-2.1, A-5-2.1.3
Pipe schedule method oo 52,2, A-5-2.2.3
Room design method ... . 5233, A-5-2.3.3.1
Special design approaches .o 5-3, A-533
Water supplies .o ooy Chap. 7. AT
Arrangement ... 7-1.2
CAPAONY <ooamanrnen 7-1.1
IICEHOMEONE e ievasernccunrnrsasesbnsssssmssssrmacaanassias e 31
Domesticiive protecion supply CONNECLONS oooreiran-vreiss B-1
DITALON onemeermmemrasssarvecsesineoeneses 3324, 5-3.4.7, 5-3.5.5
D e W TP PP P L LT L 6-3
MAFNE SYSICMS «roonviinaramnriarsimmmnesasians .- 9-6, A-9-6
IACLELS 4smarnscmmssansnmemene st ssaannesbasdsnam bt arronasaatasssnr 7-1.3
Outside sPrinklers oo 3.7.2, A-3-7.2.1
Pendent sprinkiers, return bend requirement 4-13.17
TYPES wamesmsarmmemraserrsasaiasasiiponmassrrrensses -2, AT2
‘Water temperature, closed-loop systems ....... 3-6.1.3
Water works system, CORRECionS 10 ....occormrieeeer 7-2.1A-72.0

096 Ecition

" Welding studs ...

Records ....l.....

Wet pipe sysiems ...

Connections . .o.coxereass 4.14.1.1.710 4-14.1.1.5, A-4-14.1.1.7 w0

A4-14.1.18
DHEFAIILHON wvevmevnenncnuasnssanbnsssstusranseseersbsansrrrsranascas 4.3
Drainage, auxiliary ..o 4-14.3.5.2, A-4-14.3.5.2.3
Early suppression fast-response sprinklers used in ... 4-4.6.1
Fire deparument CORNECHONS oviainsy 4-15.2.3.2ta), 5-2.3.1.3(0)

Hose connections ... 4-13.20 10 4-13.21, A-4-13.20 16 A-4.13.21
Large-drop sprinklers used in ... werenen 8471, 33,422

Marifte SYSIEIIS o ovvrrromsssnrssarsassiminssnsaariasrasssses ..949.1.8
Pressure GAUGES oceersesrmenirinsssssrsssrr et 3-L1
Quick-response sprinklers used in Looneiiinias 5-2.3.2.4
Relicf VAIVES 1oovenenoualaemvsansramsisiniinesicnn s aai e 3-1.2
Residential sprinklers used in ooovnn. 4452
Return bends, maring systems ..o IRUTUVRTRURRY.: B N
TeSt COMAECHONS . ovvvrrrmerssirrrermaenaiatnss -15.4.2, A-4-154.2
Waterflow detecting devices 2.9.2.1, 2-9.2.4, A-2.924
Window protection, MAMNE BYSIEM ..o 9-7.2
Window protection, maring Eysiems ........... 5-4.3, 9-5.2. A-9-5.2
Wood joist construction {definition} .......oiiiiinne A-1-4.6(al(v)
Wood truss construction {definition} ........ooivniens A-1-4.6(b)(v)
Work sheets, hydraulic calculstions ......ocoeevs .. 623 A6-23
Working PHBS «.coororinimeanniis e e 61, A-G-1
Working pressure ... 212,252 233
Wrench, sprinkler .....oooeemviaen . rernenaqtesransnannas 2282
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14 Standpips. Hose Systems.
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17 Ory Chem. Ext. Systems

T7A Wet Chemt. Ext. Systems

18 Watting Agents

20 Camtrilugel Fue Pumps

22 Water Tanks
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101A Al Approsches to Life Satety

102 Gemncistans, Foldmg/ Telascopic
Seating, Tents, st A

105 Sroke-Controt Door Axsambiies.

10 Emec,, Stanthy Power Systerns

1% Stored Eiscirical Energry Erwe. &
Standoy Powsr Systems

115 Laser Fite Provection

120 Cout Preparstion Plants

21 &ﬂmimwm

122 umwwmwnmu

123 Uhdornr Bituminous Cost Mines
130 Fixed Guideway transit Sysis.
150 Racstrack Stables

170 Firs Satety Symbois

paix) Flobfcmwvgs'ﬂooibeck

214 Watar Cookng Towes

220 Types Biog. Construciion

231 General Storage

231G Rack Storage of Mat'ls.

231D Rubber Tiews, Stocage

231% Bated Cotton, Storsge

231F Roit Paper, Storage

732 Records, Prot.

232A Archives and Racords Centers
241 Construction, Alteration, and

251 Hidg Corstr, & Mat'is., Firs Tests
252 Dooe Assem,, Firs Tests of

253 Floor Covering Systerms, Test for

259 Hest of Bidg. Mat's., Test for
260 Ctg ignition Resistance—

70E Eictricat Satety in Empioyse Work
T2 Naiord Fire Alarre Code

73 Fesicentir Elect, Mairst. for Dwalings
75 Esctronic Computer Systems

77 Static Bectricity

75 Bect. St o Ing. Machirery

83 Fitw Doave and Firs Windows

804 Extecior Fire Exposure, Prot. trom

$1 mmhnwd
Adutucinis

P Furviturs, Tests for

261 WWW—WFM
Assom., Tests for

262 Wires andt Cabins, Test for Fire wrnt
Smoka Char., of

263 Hast & Smoke Rolease Rates, Test for

264 Heat-Felsass Rites Using Oxygen-
Carsumption Calonmeter, Test for

264A Heut Release Antes—Uphal. Fuen.
Cormp, & Matressey

265 Taxtiie Walt Coverings—Room
Fire Geowth Contribution, Teets for

266 Uphol, Fuvn, Exp. to Flaming Ignition
Sources, Test for

267 Mattress and Badding Exp. to Flaming
igrition Source, Test for

268 ignitibiity of Exterior Wal Azsermibiies,
Towt doe

269 Toxic Potency Dats for Fire Hazard
Modeiing, Test for

291 Fire Hytrants

285 Wiidfire Control

297 Communications Systems

288 Fosm Chem. for Class A Fusia/Fiarsl

327 Cleaning Sirall Tanks

328 Marholes, Sewsrs, Flam. Liquids
and Gases in

329 Flam, srvd Com. Lguid, Underground

AT1 Responging to Haz. Mat, Incidents
472 Haz. Mat. Reap. Prof, Comp.
473 Competercies tor EMS Persornel

486 Purged Enclosures, Ewec. Equip.

497A Cinss | Haz. Locations for Elec. inst.

4972 Class § Haz. Locations for Eiec.
Inat. in Chem. Process Aroas

4870 Gases, Vapors Dusts for Siec, Equip.

in Haz Loc.
498 Explosivis Motor Vehicks Tam.
501A Manuisctared Home instal., Sﬁn
501C Recreations! Vehicies.

601 Guard Service

651
indust.
655 Sulfur Fires and Expicsions:
664 Wood Processing, Woodworking
70t Taxdties, Filena, Fies Tasts
703 Fire-Rat. Treat. of Bidg. Mat's.
TOA Fire Huzards of Matesls
TO5 Fiek! Flame Test for Texties and Filns
750 Water Mist Fie Protection Systems

912 Places of Worship
B14 Firs Prot. kn Historic Struc. |
621 Fire snd Expicsion lnvestigations

1000 Prof. Qual. Accraditation sndg
Cont. Sys.

1001 Firm Figghter Prof Ousl.

1002 F.D. Vebicke Driver Prof. Ouel.

1003 Aiport Fire Fighter Prof, Qual.

1021 Fiep Ofticer Prod, Quat.

1031 Firs irapactor Prof, Qosl,

1033 Fare Investigator Prof, Qual.

1035 Public Firs Educator Prof. Qual.

1041 Fiew btrocton Prol. Oual.

1051 Wildtand Fire Fighter Prof, Qual.

1061 Pubiic Salety Teiecommunicator
Prof. Qued

- 1122 Maodel Rochatry

1122 Firsworks Daplay

1124 Firaworks, Mig., Trans., Sige

112% Model Rocket/High Power Focket
Motors, MIg

1126 Py
m

1127 High Powsr Rocketry

1141 Pignnad Buiiding Groups

1201 Devel, of FP Services for Public

1221 Public Firs Serv. Comm. Systs.

1231 Suburban & Rural Water Supphies.

401 Training Reports, Records

1402 Buitding Trainng Centers

1403 Live Fire Training Evolutions

1404 FD SCBA Program

1405 Land-Based Fire Fighters Who
Hespond to Marine Vessel Fires

405 Cutside Live Fire Traising Evolutions

1410 Initind Firm Attack.

1420 Warehouse Occupencies

1452 Dweiting Fire Safety Surveys

1470 Search and Rescus, St Collapse

1500 Fire Dept. Octupationsl Safety

Balore P

1521 Firn Dapt. Satety Officer

1561 F.D. Incidert Management Syst.
1581 F.D. infection Control Program:

1562 Medical Recquiramaents for Fire

1600 Disastor Managarmant

1901 Automotive Fire Apparetus

TRO6 Wikiiang Firs Apparstus

1811 Pumps on F.D. Apperatus, Taxts of

1114 F.D Asrial Devices, Testing

1821 Portable Purnping Unite

1022 Self-Contained Pumping Units

1331 Fire Dept. Ground Ladders, Design

1832 Fire Dept. Ground Laddis, Lse

1967 Firw Hose

1962 Fire Hose Care, Use

1863 Fire Hose Connactions

1964 Speay Nozries {Shtofl and Tipy

1871 Prot. Okathing, Stractursd Fire Fightiog

1972 Heimats, Stractural Fiee Fighting

1873 Gigves, Structural Firs Fighting

1574 Prot, Fovtweat, Struc, Fie Fighting

4TS Strten/Work Uniiorms for FF

1876 Prot, Clothing - Proximity Fire
Fighting

1911 Prot. Clothing - Wildiand Firs Fighting

1881 Self-Contained Breathing Ap.

1902 Pansonal Alert Safery Systares for

1983 Life Safety Rope and Sys. Comp.
1991 Vapor-Protective Sults for Haz.
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National Fire Protection Association Membership

‘When you join NFPA, you join more than 66,000 fire protection professionals world-
wide in the fght against loss of life and property from fire. :

There are many membership benefis, including full voting rights in the cede-making
process at the Annual and Fali meetings, free subscriptions to the NFPA Journal®,
NFPA Joumnal Buyers® Guide and Fire News newsletter, a 10% discount on all NFPA
products and services including videos, serninars, and meeting registration fees and
much more!

Join today by calling 1-800-344-3555 and become an active leader in the fire
protection industy.

Other Fire Protection Resources from NFPA

Automatic Sprinkler Systems Handbook

Just revised and expanded, the 1996 Automatic Sprinkler Systems Handbook is the
indispensable guide to interpreting and applying the sprinider standards. It inciudes
the entire texts of the most recent editions of NEPA 13, 13D, and 13R. It explains the
philosephy and history behingd requirements - including the latest revisions - 50 you
gain a full understanding of why and now to apply provisions correctly.

Automatic Sprinkier Systems Seminar

At this exclusive NFPA seminar, you learn directly from the expers who wark with
sprinkler systems standards. You can discuss specific problems and issues one-on-ene
with instructors. You'll gain the training you need to avoid mistakes, determine com-
pliance of sprinkler designs and installations, understand various design approaches,
and learn about proper system inspection, testing, and maintenance criteria.

NFEPA 25: Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems

This informative document provides instruction on how to conduct inspections, tesis,
and maintenance activites to help ensure the successhul operation of waterbased fire
protection systems. Requirements are provided for impairnent procedures, notification
processes, and system restoration.

For ordering information or to sign up for any of our seminars, calt toll-free
at 1-800-344-3555. '
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