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Maintenance Schedule. The items shown in Table A-10-1.1
<hould be checked on a routine basis.

Table A-10-1.1 Maintenance Schedule

Parts Activity Frequency
Flushing piping Test 5 years
Fire department
connections Inspection Monthly
Conrol vahves Inspection Weekly—sealed
Inspection Monthly—locked
Inspection Monthly—amper
switch
Maintenance Yearly
Main dram Flow test Quarterly
Open sprinklers Test Annual
Pressure gauge Calibration test
Sprinklers Test 50 years
Sprinklers—high
temp Test 5 years
Sprinklers—
residential Test 20 years
Waterflow alarms Test Quarterly
Preaaion/deluge
detecuion svstem Test Semiannually
Preactionideluge
systems Test Annually
Antifreeze solution Test Annually
Cold weather valves Open and close Fall, close;
valves spring, open
Dryfpreacion/deluge
sysiems
Air pressure and water
pressure Inspection Weekly
Endosure Inspection Daily—cold
weather
Priming water level Inspection Quarterly
Low—point drains Test Fall
Ihv pipe valves Trip test Annual—spring
Drv pipe vahes Full flow trip 3 vears—spring
Quick-upening devices  Test Semiannually

Appendix B Miscellaneous Topics

- This Appendix is not a part of the requirements of this NFPA document,
&ut s included for information purposes only.

B-1 Figure B-1 shows acceptable methods for interconnec-
tion of the fire protection and domestic water supply.
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B-2 Sprinkler System Performance Criteria.

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

(a) The flow-declining pressure characteristic of sprinkler
svstems whereby the initial operating sprinklers discharge at
a higher flow than with all sprinklers operating within the
designated area

(b) The flow-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.
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Water supply main

Figure B-1 Permited arrangements between the fire protection water sup-
ply and the domestic water supply. ’

The user of these standards may elect an additional factor
of safety if the inherent factors are not considered adequate.

B-2.1.1 Performance-specified sprinkler systems as
opposed to scheduled systems can be designed to take
advantage of multiple loops or gridded configurations. This
results in minimum line losses at expanded sprinkler spac-
ing, in contrast to the older tree-type configurations, where
advantage cannot be taken of multiple path flows.

Where the water supply characteristics are relatively flat
with pressures being only slightly above the required sprin-
kler pressure at the spacing selected, gridded systems with
piping designed for minimal economic line losses can all but
eliminate the inherent flow-declining pressure characteristic
generally assumed to exist in sprinkler systems. In contrast,
the economic design of a tree-type system would likely favor
a system design with closer sprinkler spacing and greater
line losses, demonstrating the inherent flow-declining pres-
sure characteristic of the piping system.

Elements that enter into the design of sprinkler systems
include:

(3) Selection of density and area of application.

(b) Geometry of the area of application (remote area).
(c) Permitted pressure range at sprinklers.

(d) Determination of the water supply available.

(e) Ability to predict expected performance from calcu-
lated performance.

(f) Future upgrading of system performance.
(g) Size of sprinkler systems.

In developing sprinkler specifications, each of these cle-
ments needs to be considered individually. The most conser-
vative design will be based on the application of the most
stringent conditions for each 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 other standards. It is desirable to spec-
ify densities rounded upward to the nearest 0.005 gpmysq ft
(0.20 Lpm/m?).
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Prudent design should consider reasonable-to-expect
~variations 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 area of
application may be increased. Another way is 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 selection 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
lower velocities than branch lines to achieve the same result
as specifying a second density and area of application.

B-2.1.3 Geometry of the Area of Application (Remote
Area). Itisexpected 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
sprinkier 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 a Hazen-Williams
coefficient close to 140. However, it quickly deteriorates to
130 and, after 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 coefficient of 100
is generally used for dry pipe systems because of the
increased tendency for deposits and corrosion in these sys-
tems. However, it should be realized that a new system will
have fewer line losses than calculated, 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 to 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
veloqty, the greater is the impact on difficult-to-assess pres-
sure losses. These pressure losses are presently determined
by empirical means that lose validity as velocities increase.
This is especially true for fittings with unequal and more
than two flowing ports.

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

B-2.1.5 Future Upgrading of System Performance. It
may be desirable in some cases to build into the system the
capability to achieve a higher level of sprinkler performance
than needed at present. If this is to be a consideration in

conservatism, consideration needs to be given to maintain-
ing sprinkler operating pressures on the lower side of the
optimum operating range, and/or designing for low pipe
line velocities, particularly on feed and cross mains, to facili-
tate 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 part 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, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 1996 edition.

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

NFPA 22, Standard for Water Tanks for Private Fire Protec-
tion, 1996 edition.

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

NFPA 25, Standard for the Inspection, Testing, and Mainte-
nance of Water-Based Fire Protection Systems, 1995 edition.

NFPA 30, Flammable and Combustible Liquids 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 Handling of Liquefied
Petroleum Gases, 1995 edition.

NFPA 72, National Fire Alarm Code, 1996 edition.

NFPA BOA, 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, Standard for General Storage, 1995 edition.

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

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

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

NFPA 409, Standard on Aircraft Hangars, 1995 edition.

NFPA 703, Standard for Fire Retardant Impregnated Wood and
Fire Retardant Coatings for Building Materials, 1995 edition.

1996 Edition
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C-1.2 Other Publications.

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
(Tuch).

C-1.2.2 ASME Publication. American Society of Mechani-
cal Engineers, 345 East 47th Street, New York, NY 10017.

ASME A17.1-1993, 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 Electric-
Resistance-Welded Steel Pipe.

ASTM E 119-Rev. A-95, Standard Test Methods for Fire Tests
of Building Construction and Materials.

C-1.2.4 IMO Publications. International Maritime Orga-
nization, 4 Albert Embankment, London, SEI 7SR, United
Kingdom.

International Corvention 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, IL 60062.

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

C-2 The following NFPA documents contain specific sprin-
kler design criteria on various subjects.

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

NFPA 231E, Recommended Practice for the Storage of Baled
Cotton, 1996 edition.
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Concrete, lungers 1 2-6.2 P]pc schedule method .....covvvviiiiiiiiennnnns 5-2.2, A-5-2.2.3
Connections ............. see also Fire dcpartmcm connections; Hose Detection devices ....... see also Waterflow alarms/detection devices
connections; Test connections Deluge SyStems ........oiiuiinieiuetnetiiiiieini i 3-3.1.6
Alr ﬁlling ....................................................... 3-2.6.3 Preaction SYSICIMS ..oeneneunnniennaenannnns 3-3.1.6, 3-3.2.1, 3-3.2.3
Gty eeeeeneeceeiii i 4-14.1.1.8,A4-14.1.1.8 SPATE weeeennerreeririerereitnreeeninsaessbten et re s 9-3.2
Domestic/fire protection water supply .........o..coeoiiinninie. B-1 Dielectric tngs .....coooeevvriiiriiiennniiniiiineiineeenanns 3-6.1.1.3
L 3 0 A-2-4.4 Diethy]ene g]ycol .............................................. A-3-5.2.3
Construction .........c......coueeee see also Obstructions to sprinklers Differential-type valves .............ooooiieeermnenniiiennennns 8-2.2.8
Dl iNIIONS «oeniineeeieieteieraeeenerecesssasssosassanans 1—4.6, A-1-4.6 Di‘chrge c.p.ciﬁe" 'Pﬁnue" ................................. 2-2.2
Obstructed (definition) ............cooiiiiiiin 1-4.6, A-1-4.6(a) DisChAZe tests ....c.o.vvviriiiiiiiienireeeaniisinnee ettt 8-6
Unobstructed (definition) ..........cccoooiieii. 1-4.6, A-1-4.6(b) DOCKS, EXEETIOT ...covvvunnerrenenerereesnseermsnnnuiaeeeces teereens 4-13.6
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13-142 INSTALLATION OF SPRINKLER SYSTEMS
i
Doors, automatic or self-closing ........ooeeeececerecinnnes 5-2.3.3.3 Extended coverage (EC) sprinklers ...l 5-2.3.2.3
Double joist ODSIUCTONS ...eounrerirmmnrmresseemansennaenes 4-6.4.1.4 Clearance 1O SIOTAEE «..vueeseorsrmemnraenamnsasnsssscacicsines 4-8.6
Drain VaIVeS ...ooooiieiiiiiieiiinis st et 2-7.2 DELIMITION +nnevenneesiernesnnseceaesrsssrrnesssnernenseeaserenns 1-4.5.2
Discharge of coeccecieaienereriainannneeennes 4-14.3.6, A4-14.3.6.1 Deflector position ........eevereeceeneecs 4-8.4, 4-9.4, A-4-8.4.1.3
MATIDE SYSIEMS cevverreeecrrnrennsssmmnnsnssisnsesssinsseesees: 9-2.6.2 Obstructions to discharge ...... 4-8.3, 4-9.5, A-4-8.5.3, A-4-9.5.3
Qutside sprinklers ........ooooiireeiirinecnr e 3-7.4.1 Permitted USES .ecveeinriiierirrireonrioereraneaaiiiasiiaieannes 4-4.3
IIIRINE ooomoecoemrasosesacnsasanaasassssanasstanesnsoss 4-14.3, A4-143 Protection areas ........oeeeeveee- 4-8.2, 4-9.2, A-4-8.2.1, A4-9.2.
ALITINS eneeieaennameccasasrasnesunsasnassasoosmntentasanatantasies 2-9.6 Sidewall SPray ...ececveuiiomemmianiiie 4-9, A-4-9
Auxiliary ..oceccceceeiiaiieene tvieien..4-14.3.5,A4-14.3.5.2.3 SPACINE <oeerveeeerennnirmmmerrnineenttieeatiu e 4-8.3. 4-9.3
Fire department CONMECONS ....ccoeeormaassesssrseeneees 4-15.2.5 Upright and pendent ........coooiiiiiiin 4-8. A-4-8
Marine systems, disCharge .......ocovimmnrereirnrneneeeen 9-4.11 Extra hazard occupancies ..ot 5-2.1.2
PresSuTe ZAUGES AL coceerauasaaseersinrmasensssosssssnisenaaes 4-15.3 Defintion +.coevereeecroirerneeionnmaracnacaases 1-4.7.3, A-14.7.3.1
Svstem/main drain/sectional drain connections .......... 4-14.3.4 Hydraulic calculations .....eoevereiiiiiiiiiiiiiinnan. 6-3.4. A-6-5.4
Drop-out ceilings -....ccoeereeiiisianareenes 1-4.2, 4-13.12, A4-13.12 Openings, Protection of .......ccoovinniniciinninienn 5-2.3.3.3(b)
Dry pipe systems ........... 3.9, 5.2.3.2.6, A-3-2; see also Combined Sprinkler types used in ..o 4-4.1
dry pipe-preaction systems High temperature sprinklers ...........c.coeeeiinnnn 5-2.3.2.7
Air pressure and SUPPlY «...oociiirci e A-3-2.6.2 Large-drop sprinklers PP S X
AT TOST wnenaeceansamnamamanesssnsnasesasassamnanesnsisscssasnsuans 8-2.3 Quick-response sprinklers ... 5-2.3.2.3
DA INION «oeoeaeraenanencnessnnananaestsnssanasasesonsesssncennns 14.3 System protection area imitations ............coooeriienennieee 4-2
Drainage, auxiliary -....oooooiionenniiienaiii e 4-14.3.5.3 Water demand requirements ..... 5-2.2.1, 5-2.3.2.1, 5-2.3.3.3(b)
Early suppression fast-response sprinklers used in ....... 4-4.6.1 Eyerods ...... T PRI 2-6.4.3
Fire depariment CONNECUONS +eveeneesrcrenenssanonses 4-15.2.3.2(b)
Large-drop sprinklers used in ...... 4-4.7.1 10 4-4.7.2, 5-3.4.2.2,
A-4-4.7.2
Quick-opening devices ..........oooieiniinns 3-2.4,3-4.2.4,8-24.2
Residential sprinklers used in ..o e 4-4.5.2 . -F- .
TOSt COMMECUONS «nemeeeeerarrrererennesnanneens 4-15.4.3, A-4-15.4.3 Fast response sprinklers ....... see Early suppression fast-response
Underground pipe ....c........ et eireeareneneeaseaies 4-13.19 (ESFR) sprinklers; Quick-response (QR) sprinklers
VOIUITIE THTHLATONS «oeeeeenesesnrseeeaaieeseeammnnsaaas A-3-2.3.1 Fasteners .........occee-. 4-14.4.3.5.6, 4-14.4.3.5.16 10 4-14.4.3.5.18,
Water demand TeqUITEMENES ....iuiireeeieaeraneee 5-2.3.2.6 . .. A-4-14.4.3.4.6
Waterflow detecting devices «........oovreerrerieeersinninna 2.99.9 Feed mains (definition) ..o . 144
Dry pipe valves ... 3-2.4.1, 3.9.5, 3-4.2, 3-8.2.6.4-15.1.1.3, A-3-2.5 Ffmsh, omnmental' ISIRERRREE 9.9.5.4; see also Ornamental sprinklers
ALATINE SYSLEMMIS «oeeneeeaeseseesesnnsmnnmensneess 9-4.12.1, A-9-4.12.1 Fire control (definition) .........cccviiiiiomaniiiiciiiiiiiinns 1-4.2
Opcraxidnal RESTS - coeeenrnenenenaccnananssanasnsasestaaaaanes 8-2.4.2 Fire department connections ........ 4-13.21.4-14.1.1.7, A-4-13.21
Dry sprinklers -.....cccoooeeieeinns 3.9.9, 3-4.1.4, A-3-2.2, A-3-4.1.4 Exposure flre PrOtECtiON ceouiiuuiinmercrnsieeiesnaninees 3.7.2.2
DDCBOIEON -oooseosesseenneeseaesensnaseeeneaanees 1:4.5.4, A1-4.5.4 HydroStatic TESLS «.ccvvvnrrmrersssennnnenssniniiaisaeseaiieees 8-2.2.3
Ducts Marine systems ........oeoeaanaieeinen 9-2.7,9-4.9,9-9.1.4, A-9-2.7
Sprinklers BTl e e e e 3.9.2 10 3-9.7, A-3-9.2 SPecifications ......cceieireiieriiianiinienes 2-8, 4-15.2, A-4-15.2
Vertical ShAfIS - eeeeecerarnrrneennerierianeaenns 4-13.2.1,9-4.5.1 Wet plpc systems ......... R 5-2.3.1.3(e)
Sprinklers obstructed by ........... 455292 4553.1,4753.1,  Fircpumps (marine systems) ......... 9-6.3,9-6.4.2.9-6.4.4,9-7.1,
4-853.1,4-953.1,4-105.3.1,4-11-5.3.2 _ . . 9-9.1.2.A-9-6.3.6(2)
Mingm _________ 1-4.2, 4-4.5.1, 4-13.8, A-4-4.5.1, A-4-13.8.2 Fire suppressnon (dcﬁmuon) ..................................... 1-4.2
FRIENES «oovvvnnmrrnenseernenmrnneenaenmnisrarieceen e 2-4, A-2-4
Circulating closed-loop systems ............. 3-6.1.1.2103-6.1.1.3
DIELECITIC . venenrrrenreneresnronensseareneimensinasnensaeecns. 3-6.1.1.3
. -E- . Equivalent pipe lengths ......oooooeiiiiiiine e 6-4.3
Early suppression fast-response (ESFR) sprinklers ... 4-4.6, 4-11. Joining With PIPE .ovcuevereucuerinrii s 2.5, A-2-5
A-4-11.5.3 Materials and dimensions ................ Table 2-4.1, Table 2-4.2
CIearanCe 10 SIOTARC .ooovvurereenmrermrmnnesmstse sy 4-11.6 Qutside SPrinkIers ......oooviiriiiiirii e 3-7.5
Defimition ...ccoocerrmmienrrriniansnennnreenee 1-4.5.2,A-1-4.5.2 Threaded ..ooovenreeiniananeireaeniiineeanieaes 2-5.1, A-2-5.1.2
Defleaor position ,-4_”3 Welded .vuevererenieniiinanriereeneieananeaeae 2-5.2. A-2-35.2
Design approach ...... 5-3.5.A-5-3.5 Flanges, CEiling .. ooeooiumeeimmaninnreenenr i 2-6.4.5
Discharge charaCteristics ......oocoerrrnrerireriesesese oo 2-2.2.2 Flexible cONNECtions ......c.ocoeveeeeuiininmmamioeneninnes A-2.4.4
Obstructions 1o discharge ........cc.c.cooveeees 4-11.5,A4-11.53 Flexible listed pipe coupling (definition) ............ccovunees 1-4.4
PrOIECON ANEAS «oooonimenninsenesn s s 4-11.2 FlOOT OPEMINES «...ovevessescrseeesenes 4-13.3.4,6-5.1.3, A-4-13.3.4
Spaang .......... L LR LR AR 4-11.3 Floors, SPAces URAET ....o..ourimmrerarteeinnsasiinnsnseeeees 4-13.6
Temperature FaUNE .....ccoreesseennsierercnnneates e e 4-4.6.4 Flow-declining pressure characteristics .............c.ooooenee B-2.1
Earthquake damage, pipe protection from .... 4-14.4.3. A-4-14.4.3 Flush sprinklers (definition) .......coooviriiiiniiiinrreenrenes 1-4.5.3
EC ......... ooseennessnennnee see Extended coverage (EC) sprinklers Flushing systems, provision for ............. 4-13.15, 8-2.1, 8-2.2.6,
Egg crate Celh.ngi ............................... see Open-grid ceilings 9.9.1.8, A-8-2.1
Electrical equipment ......... L SCERCTIEL L IILILEEORY -.- 4-13.10 Formulas, hydraulic .......cooeeenmnscimnmninsnsiesinnnens 6-4.2
Elevator hoistways and machine rooms ............ 4-13.5, A4-13.5 Foundation walls, piping through/under ......... 7-1.2.3,A-7-1.23
Enclosures, dry pipe valves ..o S A-3-2.5 Freezing, protection from ...... 4-14.4.1; see also Antifrecze systems
EScalators ........cocccneicezeniinniniieaens -« see Moving stairways Friction loss formula ........ooeemeiiiirmamiaieenee-es 6-4.2.1,6-4.4.5
Escutcheons ............... 2-2.6.4-14.4.3.5.14. A-2-2.5.2, A-2-2.6.2 Fur storage VAutS ........coovrseereerinimsnssirss 4-13.13, A4-13.13
ESFR ... Eav sion fast. e o bior | Furstorage vaults oo .
see v suppression fast-response ( ) sprinklers .
Ethylene glyeol ..oooooo A-3-5.2.3
Exhaust Systems ......coooceiuiiirnannoraie s -9.2 10 3-9.7, A-3-9.2
Exhaust valves, 8ir ....ocoeiiiiiiiiiiiiiiiaiiieen, 3-4.3.A-343
Expansion shields .......coooiiiiiiiiiin. 2-6.2.2 10 2-6.2.6 -G-
Exposure protection systems ....... 3-7. 5-3.6. A-3-7.2.1, A-3-3.6.1 GAtE VAIVES ..evvnivnevnrenninnnesnsesnassrsssassnsistatcnenes 2-7.1.1
Hvdraulic calculations ..........ooooeenne PPN 6-3.6, A-6-5.6 Gauges e ereeeiveraeaere e saaneeas SOF Pressure gauges
OPETALIONa] 1ES1S cevnirenieiniiineriin et 8-2.7 Glycerine (C.P. or L TS 2 T et 3-5.2.1, A-3-5.2
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INDEX 13-143

Graph sheets . ...oooooeimmmiiinienineee et 6-2.4, A-6-2.4 -I-

Gratings, sprinklers under ........... 4-5.5.3.2, 4-6.5.3.2, 4-8.5.3.2, Identification signs

4-10.5.3.2, 4-11-5.3.3, A-2-2.7 AJATINS ceeeiiieniiinininitinn et reteee et eataaaas A-4-15.1.1

Gravity tanKS .....ooiouiniiniioieiiitiiiniienee 5-2.3.1.3(h), 7-2.4 Fire department connections ............. 4-15.2.3.4 10 4-15.2.3.5

Gridded systems Hydraulically designed systems ................c....ooil 8-5, A-8-5
DeEfINItON «.ecuenreninrrnanaeecacieriramnmansatitescns 1-4.3,A-14.3 PIPE - ooereiiiiie e 2-3.7
Hydraulic calculation procedures ..........coovviiiiianaann 6-4.4.2 Sprinklers ........oooooiiiiinn RSRTEREE ROUCT 3-6.1.5

Groove JOInIng Methods «.............cerereseeeriisiniunninas 2.5.3 Valves ..o 2-7.3, 3-6.1.5.9-2.6.3, A-2-7.3

Ground floors, spaces under ............coocerieiiniiiiininies 4-13.6 lmpalrmen'ts .................................................... A-10-1.1

Guards, sprinkler ............coooiii 2.2.7, A-2-2.7 In-rack sprinklers L R TLLTTETT TSP PRIIORs 4-12, 6-6

Flexible connections ........cccooeiiiiiiiiiiiiiiiiiiin A-2-44

Water demand requirements ...................... 5-2.3.1.3(c). 5-4

Inserts .............. PR 2.6.2.1

INSPECtions .......ovuveiiiiiiiiiiiiiiiiiii 10-1.1

-H- Marine SYSIEIMS «..vuereiuiiinieneraeettareettreaeeessssaanne 9-9.1
Installation ........c.coooviiiiiiiiiiiiiiiiiie, Chap. 4. A4

b : PP S UPRTPUUDURTR R P PRSPPI 2-6, A-2-6.1 Application of sprinkler types ..............ccooiiiiniens 4-4. A-4-4
Branch lines, locationon ..........c..coevveeee 4-14.2.3,A-4-14.23 Baffles vuovrnieirninneneeaeneeieieieaetereeeneieneaeaaanas 4-6.3.4
CONCTOLE ceeeeenrrnnneneraaeeeeenenieianseeas eeeeeanaien 2-6.2 BasiC FEQUIrEMENtS .......oovvereerereeniinirierieneennee 4-1,A4-1
Cross mains, l0cation On ........ccccoieieiiiiioieienenaies 4-14.2.4 LOCALION «euevnrerecnnenrnnnns 4-5104-11, 4-12.4, A-4-5 to A-4-11
Distance between, maximum ............... 4-14.2.2,A-4-14.2.2.1 PAPING coooviiiinnnmnitiitie ittt a e 4-14, A-4-14
Marine systems .............. 9.2.5.1,9-2.5.3, A-9-2.5.1, A-9-2.5.3 Protection area per sprinkler ........... 4-5.2,4-7.2.4-8.2,4-9.2,
TOGGIE ceeenienieniieieraiie e 4-14.2.1.1 4-10.2,4-11.2, A-4-8.2.1, A4-9.2.1, A-4-10.2
TEAPCZE «oeoeiininieie et 2-6.1.5, A-2-6.1.5 Spacing ........... 4-5.3, 4-6.3, 4-7.3, 4-8.3, 4-9.3. 4-10.3. 4-11.3,

HardWaNE ..onnioeiieiaaaaiiiiineeaaanaeesnsecess Chap. 2, A-2, A-9-2 A-4-6.3.2, 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 SILUALONS .....ovvunmennnrniiiireiniinrreeeeeane 4-13,A-4-13

Heating system components, sprinklers near .......... 4-3.1.3.2(b) System protection area limitations ................ooeeveiineenne 4-2

Heat-responsive devices, preaction and deluge systems ... 3-3.1.4 Use of sprinklers ............ceeveerieeennieen. 4-3,4-5, A-4-3, A-4-5

Heat-sensitive materials .........................ooon 9-4.10, A-9-4.10 Waterflow alarms .......c..oeeevniiiinniiiieniiiinniinnn, 2.9, A-2-9
Definition ....coeeeeeiieiiiii s 9-1.1, A-9-1.1 INStrUCONS, SYSIEM ....ccouviiunnirnuerrrinernnaereeimreciaaecess 8-4

Heel angle (dcﬁnition) ............................................. 9.1.1 Intermediate level |;Prink]er5 ,,,,,,,, 4-5.5.3.2, 4-6.5.3.2, 4-8.5.3.2,

Heel (definition) ..........cooomviiiiiiiiii e 9-1.1 4-10.5.3.2, 4-11-5.3.3

Hexagonal bushings ...........ccooooeviiiiii 4-13.18.1 DEfINItION «.evvvtieerreereneeeeermaiieeeeeeiinneerriaaaaaes 1-4.5.4

High challenge fire hazard (definition) ..................cceeee. 1-4.2 Intermediate-temperature sprinklers ....................... 4-3.1.3.2

High-piled StOrage ........c.ociiiiiiiiiiiii e 4-2 Marine SYSIEMS ..ceeeerrrrrrirriruniaeesereaeeernrensnirananes 9-4.1
T 0 Y17 e ¢ R 1-4.2 International shore connections ...... 9-2.7,9-4.9,9-9.1.4, A-9-2.7

High-rise buildings ..............ccocoenns 4-15.1.1.6, A-4-15.1.1.6 DEfINItioN ....vvereveennreeenieenineeeineinaerennneenns 9-1.1,A-9-1.1

High-temperature sprinklers ..................... 4-3.1.3.2,5-2.3.2.7

o 13.10 J
Eleatrical equipment protection ........ccoeevivniuecnennes 4-13. J- B i
Sprinklctse?n ? ______ P ................ 3-9.2, 3-9.4 to 3-9.7. A-3-9.2 JOInts ..o 2-3, A-?-n

HOBE, QUISIAE enneeeeeeeneeerreerneerieeneneeneeneneeens 5-2.3.1.3(0) Brazed and soldered ...........coooiiiiiiiiiin 2-54.A-2-54

Hose connections End tre@tment .....c.ovniinmireenneinnnniinnie e 2-5.6

. . ; Groove joining methods ........cieiiiiieiinieiiiiiinin, 2-5.3
Fire department ................. see Fire department connections Weld dJ 5,59 4.9.5.9
MATINE SYSIEMS . ovveenvrenneenseenneenieinneenneenses 9-4.9,9-9.1.4 CIAEC weernneirsnr e S0 S0
One-and-one-half-inch ... 4-13.20, A-4-13.20

‘Hose stations .L-

Hose stream Lag screw rods ..........coociiiiiiiiiiiiiniiiiean. 2-6.4.9 10 2-6.4.10
Allowance, marine systems Large-drop sprinklers ..... 4-4.7,4-10, 5-2.3.2.5, A-4-4.7.2, A-4-10
Demand ..c.ocouieniiiiiiiiiii Clearance 10 SIOTAGE ......evurererrruneerrersanneressnnianecees 4-10.6

Hose valves DEfiNItion +..eeccvvreeemerrereuneeeeaesesinnneeessneeesnnnees 1-4.5.2

Hydraulic calculations Deflector position ...........ccoeiniiniiniininni. 4-10.4. A-1-104.1
Equivalent pipe lengths, valves and fittings .................. 6-4.3 Design approach ...........coeeveeiiened e 5-3.4, A-3-3.4
2004 ORI PPPPPPI PR 6-2, A-6-2 Discharge characteristics .......ocvevuserreremmuieesiciniinnens 2.2.2.2
FOTMULAS . .eoeiiiiniiiiiiiiiiiiei e eniaeeieens Distance below ceilings ..............cooieiint 4-10.4.1, A-4-10.4.1
Graphsheets .......cooooiiiiiii.. Number of design ........ooovvriiinrriiinnieeeenieeinneenn. 3-3.4.2
Methods ......ooooiiiiiiiiii Obstructions to discharge ......c....ccc.ooeiiennn 4-10.5, A4-10.5
Procedures ......cocooiiiiniiniiiiii Protection areas ...........cvevevrnenseeueeneccsies 4-10.2, A-4-10.2
Symbols and abbreviations SPACINE «ovvvnnniieeeeeerrrrrnenriineaaneees 4-10.3. A-4-10.3.1
Water supplies information .........c.cocoeiiiiiiiiin.. 6-3 Library stack r00mS .........oovvieieeiiiiiiimiiiienen s 4-139

Hydraulic junction points .............cooooiiiiiiiiieen 6-4.2.4 Light hazard occupancies ..............coeuuniannnnnes 5-2.1.2,5-2.13

Hydraulic release systems ................oooiiiiinioneenene 3-3.1.5 DEfiNItION ..vvecenrernreneerenieinrmnimeiineeaneeees 1-4.7.1, A-1-4.7.1

Hydraulically designed systems Fire department CONNECLIONS .vvveeeennennnenens 4-13.21, A-4-13.21
Circulating closed-loop systems ................. 3-6.1.2, A-3-6.1.2 Open-grid ceilings ..........cooomuieerecininnn 4-13.11, A4-13.11
b2 Y 11T T (TP 14.2 Openings. Protection of .........cccoeeeimiiieeiiieinen. 5-2.3.3.3(a)
Deluge SYSIEMS oonoeonriiiiiiitiiiii e 6-5.5 Pipe schedule ..........cooemiiniiiiiiiiiinnnen. 6-5.2, A-6-5.2.3.1
Exposure systems ............. e terereeraieraas 6-5.6, A-6-5.6 Sprinkler types used in ..., 2-2.3.2, 4-4.2
Extra hazard occupancies ...........c.coiiiiinnn., 6-5.4, A-6-5.4 Quick-response sprinklers ...........coooiiiiiiiiinn 5-2.3.24
Information SIgNS .....cceeeeiiiiiiiiiiiiiiiiiiinin, 8-5, A-8-5 Sidewall spray sprinklers ........ccccooniniiniiinnn.. 5-2.3.2.3
In-rack sprinklers ... 6-6.1 System protection area TIMILAUONS «oevnnrrreeereneocearainannnes 4-2
MATINE SYSIEMS «oeenenneerinnnre ettt 9.5.1 Water demand requirements ........ 5-92.2.1.5-2.3.1.3, 5-2.3.2.1,

HydrostatiC 1ests .......oovvrmreiinniiiiin, 8-2.2, A-8-2.2 5-2.3.3.3(a). A-5-2.3.1.3(b)
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13-144 INSTALLATION OF SPRINKLER SYSTEMS
Limited area Systems ....cocoeueuinuiertariatiitiitiiaiiee 1-6.2 Large-drop sprinklers ...l 4-10.5, A4-10.5
meed-combnmble material (definition) .............o.oil 14.2 Pattern development ............ 4-5.5.2, 4-6.5.2,4-7.5.2, 4-8.5.2,
P
Lines, branch ...ccocoeieieinnrniariieiiiiiinieien. see Branch lines 4-9.5.2,4-10.5.2, 4-11.5.2, A-4-3.5.2
Listed (deBnition) ......cccceeeenreraereieiicivionaniiae. 14.1,A-14.1 Pendent and upright sprinklers ........... 4-6.4.1.4,4-6.5, 4-8.5.
Looped systems (definition) ..... 1-4.3. A-1-4.3; see also Circulating A4-6.5,A4-8.5.3
closed-loop systems Performance objectives .......... 4-5.5.1, 4-6.5.1, 4-7.5.1. 4-8.5.1,
Louver CEilings .cceeumenrmmmaeanneeecenirainnes see Open-grid ceilings 4-9.5.1,4-10.5.1, 4-11.5.1
Low-pressure blowoff valves ...........ccooieeeiiiniinne 4-3.1.3.2(c) Sidewall spray sprinklers ..., 4-7.5
Suspended or floor mounted vertical .... 4-6.5.4. 4-7.5.4, 4-8.5.4..
4-9.5.4, A4-6.5.4
M Occupancy classifications .......... 14.7, 5-2.1, A-1-4.7, A-5-2.1.3;
. - a ) see also Extra hazard occupancies; Light hazard occupancies;
n:chl:emm:::, clcv:::;‘ 'm """"""""""" -13.5.2, Aj_}gi? Ordinary hazard occupancies: Special hazard occupancies
n in  COMNECUOMS - -ocvonrremnrrmnmnrmnnrenrnneanee " Changes ....eeveeriieeiamiiiieiieiiiiiie et aeaan, 4-3.1.3.3
Main drain valve test ... ..cooiiiiiiieiieriieiinsieniiiiiiienn, 8-2.4.4 .
Mai see also Cross mains MaATINE tiiiiiiiierenienennnreesaranereonesoniessesasennns 9-1.2. A-9-1.2
F'“ e 14.4 Miscellaneous Storage ................... 1-4.7.4.2, Table 1-4.7.4.2
Ma.nef (de xmuor:e)n; """""""""""""""""""" C hal 0 A-10 Sprinkler types selected for use .............coilll 44.1t04-4.4
Nll,a:i':x:nscy‘;’t:l):s """"""""""""""""""" p 9.9 Water dcr;l\a:’xdl requill"ctﬁcnls ...................... 5-2.1, A-5-2.1.3
L T T e b Q. Pipe schedule method ...........c.....oiiie 5-2.2, A-5-2.2.3
Mn;me SYSEEINS «_.ienninnnennnrrirrnaraenee e Chap. 9, g:g Occupancy hazard fire control design approach ....... 5.2, A5.2
Do Ao on A 05 Old-style sprinklers .............c....... 1-4.5.2, 4-13.13, A4-13.13
JESIN @PPTOACHES -...ovoneonruencnnnnnenncnmresenneses . One-and-one-half-inch hose connections ....... 4-13.20, A-4-13.20
Fire department connections ........cccoeeeeniennas 9-2.7, A-8-2.7 o X i

A . pen sprinklers ... 1-4.5.2
Installation requirements ...........ocoiiiiiiiiiiiienn, 9-4, A-94 .

R . Permitted USES ..vvvveuenniaiiiiiiiiiiiii i 4-4.4
International shore connections ........... 9-2.7,9-9.1.4, A-9-2.7 . ot .‘
Maintenance 9.9 Open-grid ceilings ................. 4-13.11, A-1-4.6(b)(i), A-4-13.11

Ceereeet T Y e o Openings, protection of ..............ocoii 5-2.3.3.3
Occupancy classifications .........c..cooovvieniii, 9-1.2, A-9-1.2 o R .

L . perational tests, SyStem ... .....oiiiiiiiiii 8-2.4
Partial installation .......occooiiiiiiiiiiiiinin 9-1.3, A-9-1.3 Ordinary hazard occupancies 5.9 1.9
Piping ....ccoceuvennn. 9-2.2,9-2.4 10 9-2.5, 9-3.3,9-4.10, 9-6.4.4, Ty AT ~

Definitions ...ccevvviiiiiiiiiiiiiiiiiiiaiiaaaas 1-4.7.2, A-1-4.7.2
A-9-2.2, A-9-2.4.3(b), A-9-2.5, A-9-4.10 . :
. Fire department connections ................... 4-13.21, A-4-13.21
Plans and calculations ........coceeviiiiiiiiiiiiiiiiiiiii 9-7 o d ceili 13 1
ROQUITCIMENTS. - oo 9.3 A-9.3.1 pen-grid ceilings ...........cocoiniiniin 4-13.11, A4-13.11
cquxrcmems ..... . O f
penings, protection of ..........ooiii. 5-2.3.3.3(b)
Spare sprinklers ... 9-2.3 Pi
ipe schedule ... 6-5.3, A-6-5.3.3.1
Sprinkler orifice size ... 9-2.1, A-9-2.1
Svstem components, hardware, and use 9.9, A-9-2 Sprinkler types used in ... 4-4.2
V):lvcs P O T e g 2 6,9-6.4.2 Early suppression fast-response (ESFR) sprinklers ... 5-3.5.1,
.oac---. -------------------------------------------- - A-5~3.5.l.2
Water SUPPlEs cennvneeiiinniiici 9-6, A-9-6 . s )
Marine thermal barrier (definition) ................... 9-1.1, A-9-1.1 Lar'gi-drop sprmklgr.;l """"""""""""" 5-34.1,5 2222
Maximum horizontal load .................ooolll. Table 4-14.4.3.5.5 Qunc ~TESPONSE SPIINKIETS ©oooooeeenrrnensennennennsens ?’ 3.2.4
Meters 113 Sidewall spray sprinklers ................ 5-2.3.2.3
M JTTeTmessoccsssocsctstsemsmmsrmmmmmmmmmmmmmanme 4 2 6-:: 13 System protection area limitations .........ccociiiiiniiniin 4-2
€ zznlnhnmes ‘no """""""""""""""""""""" Water demand requirements ........ 5-2.2.1, 5-2.3.1.3, 5-2.3.2.1,
Miscellancous storage 5.2.3.3.3(b). A-5-2.3.1.3(b)
DefiNItION . eenneeeeciaecciieetirreaceiiinnnnnannnaas 14.2,A-14.2
Earlv fast onse (ESFR) sprinklers 5.3.5.1 Orifice sizes, hydraulic calculation procedures .......... 6-4.4.6 1o
suppression last-response P YT 6-4.4.7, A-6-4.4.6 10 A-6-4.4.7
inkl 5341 2.3'2'2 2 Ornamental finishes ... 2-2.5.4
Large-drop sprinklers .........oooomeminnns R Ornamental sprinklers ...........ccc...ooe. 1-4.5.4,2-2.3.1,2-2.5.4
Occupancy classification .............oooii 1-4.7.4.2 Definiti 1-4.5.4
MOVDLE SEALIWAYS -.eovenenversonrorsrorerroonns 413.3.4, A4-13.3.4 Efintion ...oconiiii
5 Outside hose ......... N 5-2.3.1.3(f)
Outside sprinklers ............ 3-7, 6-5.6, A-3-7.2.1, A-6-5.6; see also
Exposure protection systems
-N- Overhead doors, sprinklers obstructed by ..... 4-5.5.3.1,4-6.5.3.1,
Nitrogen pressurized systems .............. 3.2.6.8, 3-8.2.3, A-3-8.4 4-7.5.3.1, 4-8.5.3.1, 4-9.5.3.1
Noncombustible material (definition) ................ciiiiil 14.2
Nonfire protection connections to sprinkler systems ..... 3-6. 8-6,
A-3-6.1.2
Working plans ....o.ooiiiiiii 6-1.1.3. A-6-1.1.3 -P-
Normal pressure formula ... ..o 6-4.2.3
.. > Paddle-type waterflow alarms ...l 2-9.2.4, A-2-9.24
Nozzles (definition) ..........ccocoenimiiireiieiniicececene 1-4.5.2 Painting, of spnnklers .............................. 2.2.5.3, A-2-2.5.3
Panel construction (definition) .............c.ociiiii A-1-4.6(a)(iit)
Partial systems ..........ccocoviuiininannnnn 5-2.3.1.3(e), 9-1.3, A-9-1.3
-0- Pendent sprinklers ..............ccco... 1-4.5.3, 4-6, 5-2.3.2.5, A-4-6
Obstructed construction (definition) ...... 1-4.6, A-1-4.6(a); see also Clearance 10 SIOTAZE ...ovveeeeeeecncnncasnanes 4-6.6, 4-8.6, A-4-6.6
' Obstructions to sprinklers Deflector position ........cccoveenrenencens 4-6.4, 4-8.4, A4-8.4.1.3
Obstructions to sprinklers ........ 4-5.5, 4-7.5, 4-8.5, 4-9.5, 4-10.5, Elevator hoistways .........covivuinniiainnies 4-13.5.3, A-4-13.5.3
4-11.5, A-4-5.5, A-4-10.5 Extended COVETrage ...ocoeiuiiiianinineinnanaenes 44.2, 4-8, A-4-8
Circulating closed-loop systems ........coooeeiiiiiiiiainnae. 3-6.1.4 Obstructions to discharge ........ 4-6.4.1.4, 4-6.5, 4-8.5, A-4-6.5,
DOouble JOISt -..ceuemierennianniiirriaimeeeriar e rriaaaaen 4-6.4.14 . A-4-8.5.3
Early suppression fast-response (ESFR) sprinklers ....... 4-11.5, Permitted USES ...oueiireeierieieanreestacatsnteieineteennenpeons 4-4.1
A4-11.53 Protection ar€as .......ooeeeeseseecsanannecns 4-6.2, 4-8.2, A-4 8.2.1
Fixed .......... 4-5.5.3.1.4-6.5.3.1, 4-7.5.3.1, 4-8.5.3.1, 4-9.5.3.1 Return Bends ..oveeieiiiinmreeneeiiinmneaieenecieecnnns 4-13.17,9-4.8
Hazard, discharge prevented from reaching .............. 4-5.5.3, SPACING <.ovvenrmceeeesssemamsssssiesessassnsnenssis 4-6.3,4-8.3
4-6.5.3, 4-7.5.3, 4-8.5.3, 4-9.5.3, A-4-5.5.3 Pipe friction loss ..... R TIT TR PREYS 6-4.2.1,6-4.4.5
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INDEX 13-145

Pipe schedule systems .......c.......oon, 6-5, A-6-5 TeSt CONNECUONS ..vvnrnnnininniniiiiiiniieeeieaaananans 4-15.4.4
Definition ...ccvoeiminiiniiiiiiiiiiiiiiiicirrreeeeneaee 1-4.2 Waterflow detecting devices ......cc.ccoeveeniiinannnnninn.. 2.923
EXPOSUTE SYSIEMS «.vvevveernennnniieecnnenniininie. 6-5.6, A-6-5.6 Preaction valves ..................olL 3-3.2.2,3-8.2.6, 4-15.1.1.3
Light hazard occupancies ...............c........ 6-5.2, A-6-5.2.3.1 Operational testS .....oeuvviniiniiiiiiiiiieiiiiieeereeenennn 8-2.4.3
Ordinary hazard occupancies ................... 6-5.3, A-6-5.3.3.1 Pressure, &ir .........coiiiiiiiiiiia, see Air pressure
RiISErs, S1Z€ Of v eunvnnrrreieneinaeineeraneceianannns 6-5.1.2, A-6-5.1.2 Pressure, working .............................. 2.1.2, 2-3.2 to 2-3:3
Slatted floors/large floor openings/mezzanines/large Pressure Gauges ..., 4-14.1.2.2,4-15.3

Platforms ......cccooiiiiiiiii e, 6-5.1.3 Accessibility ... 4-1.2, A-4-1.2

SLAL LOWETS ...eveeeeiiannnenreereenaiiiereeesesintnrecessannes 6-5.1.4 Circulating closed loop systems ......................oooii. 8-6

Underground supply pipe .........ccoovivieiiniaiinnnn. 7-1.2.1 Deluge systems ... 3-3.1.3,

Water demand requiremcn[s ,,,,,,,,,,,,,,,,,,,,,, 5-2.2, A-5-2.2.3 Dl'y plpe sys}ems ................................................. 3-2'

Pipe SUPPOIt .....oceuniiniiiiiiueinieeeeiinietinenn 4-14.2, A-4-14.2 Outside sprinklers .................... 3.7.7
Maring SYStEmS ..c...vernneniiennieennnerenneaeennnenes 9-2.5,A-9-2.5 Preaction systems ................... et 3-3.1.3

Pipes and piping ...l 2-3; see also Fittings; Valves Wet pipe SYSIEMIS oeeiiiiiiiinit i e 3-1.1
Above drop-out ceilings ..........ccoceueni. 4-13.12.3, A-4-13.12.3 Pressure reliefvalves .......................... see Relief valves
ANtifreeze SyStems .......ooeeevrriiieeeieninieneninans 3-5.3,A-3-5.3 Pressuretanks ...l 5-2.3.1.3(h). 7-2.3, A-7-2.3.3
Bending ....coouvniiiiiiiiiiiin 2-3.6 Marine systems ......... seenne 9-6.2,9-6.4.1,9-6.4.4,9-7.1,9-9.1.3,
CAPACIUES <..eeurnniinrnnrrnnruernrtirrertrerereereeeecanens A-3-2.3 . A-9-6.2.6
Circulating closed-loop systems ............ 3-6.1.1.2 10 3-6.1.1.3, Pressure-reducing valves ...................... 4-14.1.2, A-4-14.1.2.3

3-6.1.2, A-3-6.1.2 Operational tests ...........oovveniuiiiiiiiiiiiiiiiin, 8-25

Clearanee ....cccvvvvveeeeeerenrannconacnens 4-14.4.3.4, A-4-14.4.3.4 Propyleneglycol ... 3-5.2.1, A-3-5.2

Couplings ........cooiniiiiiiiiiii 4-14.4.3.2, A-4-14.4.3.2 Protection for system components

Drainage .....oocouvveenirmerininieeeieeenieeean, 4-14.3,A4-14.3 Corrosion .........ccoevinnniins see Corrosion protection, piping;

End treatment ......c.vuvniiiiniiieiincnieeinietinieenienaeas 2-5.6 Corrosion-resistant sprinklers

Equivalent lengths, valves and fittings ........................ 6-4.3 Dry pipe valves .......cco.ooeeiiiiiiiiiiinii 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 Exposure ...l see Exposure protection systems

Heat-sensitive materials .........ccoocenininiinnnnn. 9-4.10, A-9-4.10 Freezing .........occevunnnn. 4-14.4.1: see also Antifreeze systems

Hydraulic calculations .................. 6-4.4.3, 6-4.4.5, A-6-4.4.3 Preaction and deluge water control valves ................. 3-3.18

Hydrostatic tests ............c.coceiiiiiniininiiiiiiinienanne. 8-2.2.3 Protection provided by sprinkler system ................. see System

Identification ... 2-3.7 protection area

InStallation .....oeeeeeeiiriiiiiiiiiiiieen e 4-14, A-4-14 Pumps .

JoIning eoouiiiiiiii 2.5, A-2-5 Fire (marine systems) ...... 9-6.3,9-6.4.1,9-6.4.4,9-7.1,9-9.1.2,

Marine systems ....... 9-2.2,9-2.4 10 9-2.5, 9-3.3, 9-4.10, 9-6.4.4, A-9-6.3.6(a)

A-9-2.2, A-9-2.4.3(b), A-9-2.5, A-9-4.10 Water supply ..cc.oooennnnins 5-2.3.1.3(h), 7-2.2, 7-2.2.1, A-7-2.2.1

Materials and dimensions ............. 2.3.1 to 2-3.5, Table 2-3.1, Purposeof standard .................oooi 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

Outside sprinklers ..........coooiiiiiiiii, 3.7.5 .

Protection . . - ) 1 S N see Quick-response (QR) sprinklers
Corrosion ...........ceceueenins see Corrosion protection, piping gREC .. see Quick-response extended cov eral; e (QR%C) sgrinklers
Earthquake damage .....c...ococoveeeacnees 4"14'.4'3’ A-4-144.3 ORES ..... see Quick-response early suppression (QRES) sprinklers
Freezing ......ooieeniain. 4-14.4.1; see also Antifreeze systems Quick-opening devi 3.94. 3.4.9.4.8-9.4.9

. pening devices ............cceeinnnne. 3-24,3-4.2.4. 8-24.

R_efngerated SPACES vuurvnennns s 3-8.2, A-3-8.2 Quick-response early suppression (QRES) sprinklers

Size, fire department connections ......................... 4-15.2.2 (definition) 1-4.5.9. A-1-4.5.2

Sprinklers below ceilings .....oovnveeeniiiiiiiiii 4-13.18 Quick-res nse extended coverage (QREC)s rinklers e

Sprinklers obstructed by ... 4-5.5.2.2,4-6.5.2.2,4-7.5.2.2, 4-8.5.2.2 (deﬁnitil::l) & P 1-4.5.2

Steel oo 4-4.7.2, A-4-4.7.2 . P A 0204

SWAY DEACIG <vvvomrorosorseesersrerenennnes 4-14.4.35,A4-14.43.5 Q"{,‘:ﬁﬁ;‘;‘:‘"" (QR) sprinklers ...........ooo... +453,5-23.24

System subdivision ...........ccoeieiieieia.l. 4-13.22,A4-1822 L o A P s 9208

T . 4.15.4. A4-15.4 Extra-hazard occupancies ...............ooviiiniin. 5-2.3.2.3

CSLCOMMNECUONS ....ovvveeneernnnernnessnsrnnens e U Light hazard occupancies ........................ 5-2.1.3, A-5-2.1.3

Threaded ... 2-5.1, A-2-5.1.2 :

Underground ........ccccoveninininnnnnnn... see Underground pipe rirm“:fd usc; """ rOments v 59393 105.9 ;’;;

Welded ..o 2-5.2, A-2-5.2 ater demand reqUITEMENLS ««o.ooveereeess 97£:9.2.310 5-2.9.2/

Plans and calculations ... Chap. 6, A-6
Marine SyStems ........coeiiiiiiiiiiiiiiiii e 9-7
Predicting expected performance from calculations ..... B-2.14 -R-

Platforms Rack storage sprinklers ............... 4-5.5.3.2,4-6.5.3.2. 4-8.5.3.2,
Pipeschedules ..............coiiiii 6-5.1.3 4-10.5.3.2,4-11-5.3.3
Spaces UNder .. ..ot 4-13.6 Definition .....ocooviiiiiiiiiiiii 1-4.5.4

Plenums, sprinklersin ................. 3.9.2, 3-9.5 t0 3-9.7, A-3-9.2 Recessed sprinklers (definition) ..........cc..ooeiiill 1-4.5.3

Powder-driven studs/fasteners ........ 2-6.3,4-14.4.3.5.18, A-2-6.3 Records, pipe welding ..............coocviiiiiiiiinnn 2-5.2.9

Preaction systems ................. 38-3, A-8-3; se¢ also Combined dry Reducers .......o.oooveviiniiiiiiiiiiiiiiiiiiiecr e, 2-4.5

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

Definition ..cvieiuiiiiiiiiiiiiiiiiiiiiic s 143 Refrigerated spaces ..............cccooiiiiiiii 3-8,A-3-8

Double interlock systems ........... 3-3.2.1(c), 5-2.3.2.6, 5-3.4.2.2 Reliefvalves .........cccooveiiiiiiiiiiiiiiiiiiiiiinann, 3-1.2,3-2.6.4
AT LSt wetneniiinientitie e ree e, 8-2.3 Marine Systems .........ooeereieiieiiiiiiiiiiiia, 9-3.1, A-9-3.1

Drainage, auxiliary ...... 4-14.3.5.2104-14.3.5.3, A-4-14.3.5.2.8 Pressure tanks (marine systems) ........occoovieiiiiiiiina. 9.6.2.2

Fire department connections .......................... 4-15.2.3.2(c) Remote area of application ...........c.ocoovmiieiiiiininai.. B-2.1.3

Large-drop sprinklers used in ...... 4-4.7.1 10 4-4.7.2, 5-3.4.2.2, Residential sprinklers ....................... 2-2.3.1, 44.5, A-4-4.5.1

A-4-4.7.2 Definition ......coenininiiiiiiiiiiiiiie e 1-4.5.2

Marine, supervision of ...........cooooiiL 9-3.3 Design approach ...... e eeaeeeeraene e aae e 5-3.2, A-5-3.2
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13-146 INSTALLATION OF SPRINKLER SYSTEMS
i
Light hazard 0CCUPanCies ...ooveceeeieenneneens 5-2.1.3,A-5-2.1.3 Drop-out ceilings .......ccooeiiiiiiiiiniiiinn, 4-13.12, A-4-13.12
Maring SYSIEMS . ..couvrnrnnniconcorsnnonanaaceces cavmean 94.2, A-94.2 Dry pipe underground ........ccoiiiieiiniiiiinn 4-13.19
Residual pressure requirement ........c..cccooueee 5-2.2.3.A-5-2.2.3 Dwelling units .......ooceeniinninniiinniii, 4-13.8. A4-13.8.2
Response Time Index (RTI) ............. FEPT 1-4.5.1(a), A-14.5.1 Electrical eqUiIpmMENt ..c.ccevuniiiininiiiiiiiiiiiininn, 4-13.10
Retroactivity of standard .........ccooviimreiiiiiniiiaiiea.. 1-3 Elevator hoistways and machine rooms .......... 4-13.5. A-4-13.5
Return bends ....coovvvrerieiniiiinemeniiiiaiianaien, 4-13.17,94.8 Exterior roofs/canopies ..........c.coeveieiiinins 4-13.7, A4-13.7
Risers Flushing systems, provision for ..........c...ccoo.oiiiiee 4-13.15
Building service chutes ........ccocoeeeninnine eseeianneens 5-2.3.4.1 Ground floors/exterior docks/platforms, spaces under .... 4-13.6
DEfiNItON «ooueeneneenereneeaeronacanssresncessosssssensanssonsacss 14.4 Hose connections, fire department use ....... 4-13.21, A4-13.21
Qutside refrigerated spaces .......... 3-8.2.5 to 3-8.2.6, A-3-8.2. Library stack rooms ..........ooiiiiiiiiii 4-13.9
L T RCIET I ...6-5.1.2, A-6-5.1.2 Old-style sprinklers ..........cooooiiii. 4-13.13, A4-13.13
SUPPOTT Of 1eereirerieeirninnnaasaer st sananones 4-14.2.5 Open-grid ceilings .......ccooooeviiiniiiia. 4-13.11, A-4-13.11
Sway bracing .......coooreirinieeinen 4-14.4.3.5.9, A-4-14.4.3.5.9 Piping to sprinklers below ceilings ....................... 4-13.18
L3 o At 3-8.2.6, 4-2 Return bends ....cocoviiiiiiiiiiniiiiiiiiiiiieiiiinna, 4-13.17
DEfIMItON «eneverneeenececnseesenrsasstocsasannaesnasansasasees 14.4 SHTAZES teuvvrnianeniitniiiii 4-13.14
System subdivision ........ooeeriieiiins 4-13.22, A4-13.2 SLAIF LOWETS . euvenernrnnrsiarerosonserreeniasossarosennsnecnses 4-13.16 .
) - 7. TP PP OO PPPEPPPP PP PPYPRY PRRT R PR 2-6.4.1 SIAITWAYS «0vvennnrenenraracnreeiiiuniinieae, 4-13.3, A4-13.3
E¥C eeooeiien i e 2-6.4.3 Vertical shafts ......oooeveeniiniiiill. 4-13.2, A-4-13.2.2
Lag SCrEW coooiermeeeericanornannnenseneeseiianss 2-6.4.9 t0 2-6.4.10 Special sprinklers ................... 1-4.5.2,2-2.3.1, 4-4.9, A4-4.9.1
Roof Spray nozzles, cooking equipment protection .......... 3-9, A-3-9.2
EXUOTIOT «eneenneeeeeeaneessereeesnancsnsssasssceisns 4-13.7, A4-13.7 Spray sprinklers ........ 5-2.3.2.3; see also Sidewall spray sprinklers
Peak, sprinklers ator near ............c.oooee 4-6.4.1.3, A4-6.4.1.3 Definition c.ieeeeeeiiiiiiiiiie i 1-4.5.2
Uninsulated, sprinklers under ............c..ccooeennee 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 DEfiMILION «eeenenneninneneaneneareneneneaaseireeanersentrranens 1-4.4
Roomms, small ....ooevriieiiiiiiiiiiiiai e 1-4.2 Sway bracing .........ccoeeeeeennene 4-14.4.3.5.15, A-4-14.4.3.5.15
Sprinkler alarms ............... 4-15.1, A-14-15.1; ser also Waterflow
-S- ’ alarms/detection devices
Scope of SIaNAard ..........ccuiiiiiiiiieneeae e 1-1,A-1-1 Sprinkler systems ....... see also Antifreeze systems: Combined dry
L P PP P TS 2-6.4.8 pipe-preaction systems; Deluge systems; Dry pipe systems:
BOIIAE .voeeeeneeeainieannneenineennees 2.6.4.6,2-6.4.9 10 2-6.4.10 Hydraulically designed systems: Pipe schedule systems;
Ceiling flanges .........oooiviiiiiiiiiniiine 2-6.4.5 Preaction systems; System protection area; Wet pipe systems
UmhOOK -eneeeeeeeeeee e iee e eee e e e et s e e e e e e e nnniens 2:6.4.5 ACCEPLANCE «ovvinnnrrtrnensssssnnirititiisesaerenne e Chap. 8, A-8
OO e 9647 Components and hardware .............. Chap. 2,9-2. A-2, A-9-2
Seismic separation assembly ................ 4-14.4.3.3, A-4-14.4.3.3 Definition .....oieeoimiiiniinimiiiinisie e [RPTIRN 1-4.2,A-14.2
Semi-mill construction (definition) .................... A-1-4.6(a)(iv) Design ......... e see Design, sprinkler system
Shafts, VETtiCal ......coovuueeerereienaeeneorirnienss 4-13.2, A4-13.2.2 Future upgrading of performance ..........cccoceenineneins B-2.1.5
Shall (AEBRILION) «....eeeeeeeneerereeeeeniieeeeeaiinnesaeaarnraaanes 1-4.1 InStallation ....eoceeeeirereeeiinimni Chap. 4, A4
Shields Limited area ............... e reereeeeeeatieteeaieareiariiaaananas 1-6.2

Electrical equipment protection ...........oocoeceereenenn. 4-13.10 Maintenance .......ooooerecnnnieniinnes 9-9, Chap. 10. A-1
EXPaNSiON ...ccunemuerueeeserarnerianenianaiee 2-6.2.210 2-6.2.6 Marine Systems .....ooovmnreirernaniniineies see Marine systems
SPHNKIET ..oiiiieni i 2-2.7, A-2-2.7 Nonfire protection connections 1o ............. 3-6. 8-6. A-3-6.1.2
Shop air SUPPLY -.evvnreriiriiirieiii 3-2.6.5 Working plans ........ooommmmiiiririeneeens 6-1.1.3, A-6-1.1.3
Shop welded Partial SySIEMS ..coeeevniiniiniiaiinnene 5-2.3.1.3(e), 9-1.3, A-9-1.3
IDEIMITION - ermvneseensenneenemeeiesetarsnaensaseeneeaaaanes 14.2 Performance CTItETIA ..oeueriirirereieeeennamenencaetateienenanns B-2
PAPINE «nveennveeeneeeeainnneesnneanereniieens 9.5.2.9, A-2-5.2.2 Protection. level of ...oooviiiiiiiiiiii 1-6
Should (definition) .......ccccooiiiimiieiiiciiiii, 1.1 ReQUIrEmMEnLS ....ooooveeerereeeniieneeiiannan et Chap. 3, A-3
Show windows, sprinklersunder ................c.oenee 4-3.1.3.2() Size Of cveniiieierie 3-2.3.3-3.2.2,4-12.1,A-3-2.3
Sidewall spray sprinklers ...........ccccoeennne 4-7,5-2.3.2.5, A4-7 SubdiviSion ...eceeviiiiiriiiis 4-13.22, A-4-13.22
CIEarance 10 SIOTAZE «....vviernrurrernreneasiaiienarenaaaanns 4-7.6 I T A see Valves
IDEFMLON . eeeeneneeeeeeeseeeinensaeseseaanieneeeeeeeaeaonunns 1-4.5.3 Working pressure 2-1.2,2-3.2102-3.3
Deflector POSIoN .....o.oieeereeriiiiiiiieiinnirians 4-7.4.4-94 Sprinklers .... see also Dry sprinklers; Early suppression fast-response
Elevator hOISIWAYS «eeeeereeeeerecierennneaaeenes 4-13.5.1, A4-13.5.1 (ESFR) sprinklers; High-temperature sprinklers: In-rack
ExXtended COVETAZE wevvevnvenneniinsnnnnnsnnasansnannns 4-9, A-4-9 sprinklers: Large-drop sprinklers; Old-style sprinklers; Qutside
Light hazard occupancies ...........oooeviiioiiaiaiinni. 5-23.2.3 sprinklers: Pendent sprinklers; Residential sprinklers;
Obstructions to discharge ................... 4-7.5.4-9.5, A-4-9.5.3 L. Sidewall spray sprinklers; Upright sprinklers
Ordinary hazard occupancies 2. Application of types «....ooiiiiiiieieiiiiia 4-4, A-4-4
Protection areas ......c..coceveveeneiranenenss -7.2.4-9.2, A-4-9.2.1 Clearance to SLOrage ............. 4-5.6.4-6.6, 4-7.6, 4-8.6, 4-10.6,
SPACITIE «vveenreenseensneerurennsesiseannmassseanssenseess 4-7.3,4-9.3 ) i . _4-11.6,A-4-6.6
SIENS «ooiiiiiiiiiinnri e see 1dentification signs Corrosion-resistant ............. see Corrosion-resistant sprmklcrf
Skylights, sprinklers under ...............c 4-3.1.3.2(d) Dgﬁnmops PSR LA e 1-4.5,1-4.5.3, A-1-4.5
Slatted floors, pipe schedules .............ccocoooianiiannnn. 6-3.1.3 Discharging capacities ...........coeeeeee 2-2.2,2-2.3.2102-2.3.3
Small orifice sprinklers ............ocoooiiii 2-2.3.2 Hydraulic calculations ........oooocoeeeevanenen 6-4.4.4, A-6-4.4.4
Small rooms (definition) ..........ooiiiiiiiiiiiiiiiiiiiiiien 1-4.2 Limilfnions ................... serrerseeesressasienistis 2-2.3
Smooth ceiling construction (definition) A-1-4.6(b)(ii) Location ..............4-1.1,4-5t0 4-11, A-4-1.1, A4-5 10 A4-11
Soldered JOINS ..oeeonuuiiereiiiiniaaeaariiitnaaaaaaeeees 2.5.4. A-2-5.4 New sprinkler requirement ..., 2-2.1
SPACES veeveniciniaeneecnnniiaeiennniannnnnseeeeee See Concealed spaces OPEN oot 4-4.4
Spare detection devices, stock of ... 9.3.9 10 T L 3T - 3-7.A-3-7.2.1
Spare sprinklers, stock of ... 9.2.8,9-2.3 Painting ........... B TSI TR T TENLE 2-2.5.3, A-2-2.5.3
Special hazard occupancies ..... 1-4.7.4. 4-4.4. 5-2.1.2. A-1-4.7.4.1 Piping to. below ceilings .......oooieennee SLRRSSIRLEITIIL e 4-13.18
Special SHUAODS ......ocvevreneeieneareirnieaeaaeas 4-13, A-4-13 POSItIONING +.vvveeveseneecrennss 4-1.1,4-5 10 4-11, A4-5 to A-4-11
Building service chutes ... 4-13.4, A4-13.4 Protection area per sprinkler .... 4-5.2.4-6.2,4-7.2, 4-8.2, 4-9.2,
CONCElEd SPACES <...vevvenerreenereeeceaieieenees 4-13, A-4-13.1.1 4-10.2,4-11.2, A-4-8.2.1, A-4-9.2.1, A-4-10.2
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Spacing ............. 4-1.1.4-5.3, 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,stock of ...o.ooeiiiiiiiiii 2-2.8,9-2.3
Temperature ratiNgs .......o.oevvuetieeienerarnciiieeanenenss 4-3.1.3
Thermal sensitivity (definition) .............. 1-4.5.1(a), A-1-4.5.1;
see also Temperature ratings of sprinklers

Useof couniniiiiiiiiiiiiiiiiiccre 4-3, 4-5, A-4-3, A4-5
SUABES «ooeeneiiiii e e eaes 4-13.14
S:ig:ways ................................................. 4-13.3, A-4-13.3
Marine systems ...l 9-4.5.2
Stair towers ......cooiiiiiiiiiiiiiiieee 4-13.16, 6-5.1.4
Type 1 (definition) 9-1.1
Standard (definition) 1-4.1
Standard mill construction (definition) ............... A-1-4.6(b)(iv)
Steel fittings ... 2-5.1.2, A-2-5.1.2
Steel PIipe .ceeniniii 4-4.7.2, A-4-4.7.2

Storage
Clearance to .... 4-5.6. 4-6.6, 4-7.6, 4-8.6, 4-10.6, 4-11.6, A4-6.6
Design of system .........ocooviviiiiiiniiiiiininiiiiieieae., 5-2.3.2.2

Early suppression fast-response (ESFR) sprinklers use .... 5-3.5.1,
A-5-3.5.1.2
High-piled ... 4-2
Definition ............o.ooiiiiii e 14.2
Large-drop sprinklers ............................. 5-3.4.1,5-3.4.2.2
Miscellaneous ............................. see Miscellaneous storage
Strainers ....................... ... 2-2.3.2(c), 3-7.6, 3-9.10, 4-15.1.1.5
Structural members ..., A-4-1
Studs ..o 2-6.3, A-2-6.3
Summary sheet, hydraulic calculations ............... 6-2.2, A-6-2.2
Supervision
Definition ...t e, 9-1.1
Deluge systems ..ot 3-3.3.1
Marine system Piping ............cceeiiiiiiiiiniiiiiniieann, 9-3.3
Preaction systems ..............ccooiiinniiiennn.e. 3-3.2.3,9-3.3
Supervisorydevices .................ccine 4-14.1.1.3
Definition ............oooooiiiiiiiiiiinic e 14.4
Survival angle (definition) .................... 9-1.1
Swaybracing ...l 4-14.4.3.5, A-4-14.4.3.5
System protection area ................. see also Area/density method
Geometry of area of application ..ol B-2.1.3
Levelof protection ...........ccooouviiiiiiiiiiiniinii e, 1-6
LAMItAtoNS ....oeniniiiii e, 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 sprinkler .... 4-5.2,4-6.2, 4-7.2, 4-8.2, 4-9.2,
4-10.2,4-11.2, A-4-8.2.1, A-4-9.2.1, A-4-10.2

Selection of area of application ............c.c.coiinlLL, B-2.1.2
-T-
Tanks
Gravily ceeeeeiniiiiiiiiiiiei e, 5-2.3.1.3(h), 7-2.4
Pressure ..o see Pressure tanks
Temperature characteristics ......................c..... 2-2.4, A-2-2.4
Temperature ratings of sprinklers ............................. 4-3.1.3
Early suppression fast-response (ESFR) sprinklers ....... 4-4.6.4
In-rack sprinklers ..., 4-12.3
Large-drop sprinklers .................cccociiiiiiiiiiinna.., 4-4.7.3
Marine systems ...........coooiiiiiiiiiii e 9-4.1
Special sprinklers ..........ooiiiiiiiiiiniiiiia 4-4.9.2(b)
Testblanks ..ot 8-2.2.7, A-8-2.2.7
Test connections ..................cceeeenennnn. 3-4.6,4-154,A4-154
Deluge systems .........oceeeiiiiiiiiiiiiiniiininnennane.. 4-154.5
Dry pipe Systems .........ccceceerveninninnnann, 4-15.4.3, A-4-15.4.3
Maindrain ... 4-154.1
Marine systems .........oooiiiiiiiiiiiiiie e, 9-4.13
Preaction systems ... 4-15.4.4
Wet pipe systems ........oooeviunienienennnanne. 4-15.4.2, A-4-15.4.2
Testvalves ..........oooiiiiiiiiiiiiiiinenenns 2-7.2,9-2.6.2,9-6.3.5
TSR oot et e 10-1.1
Apparatus/devices for ..........ooiiiieniiiiiiiiiiniinL, 3-3.1.7
Combined dry pipe-preaction systems ........................ 346

Deluge systems .........cccuuieeirmneeeeieeninectnniiieeennnn. 3-3.1.7
Discharge ...............ccooiiiiiii 8-6
Dry pipe and double-interlocked system air ................. 8-2.3
Hydrostatic ................ooooiiiiiiiiiiin 8-2.2, A-8-2.2
Main drain valve 8-2.4.4
Marine systems ... 9-9.1
Preaction systems ...................cociiiiiiiinin 3-3.1.7
Special sprinklers ... A4-4.9.1
System operational ........................coeen 8-2.4
Water disposal after ......................ccoeeiiniiinnn, 8-2.2.6
Thermal barriers (definition) ..................................... 1-4.2
Thermal sensitivity (definition) ....... 1-4.5.1(a), A-1-4.5.1; see also
Temperature ratings of sprinklers
Threaded pipe and fittings ........................... 2-5.1, A-2-5.1.2
Time limitation, combined dry pipe-preaction systems ...... 3-4.5
Togglehangers ..................cccoiiiiiiinnnnnniniinnaee.., 4-14.2.1.1
Trapeze hangers ...............ccccoovevivenninnnn.... 2-6.1.5, A-2-6.1.5
Tripping devices, combined systems .......................... 3-4.2.2
Tube ..oooiiii see Pipes and piping
Type 1 stair (definition) ..............cccoeeviiiiiininininnnn.. 9-1.1
.U-
U-hooks ........... 2-6.4.2,2-6.4.5, 4-14.4.3.5.10, 9-2.5.4, A-9-2.5.4
Underground pipe ....................... 7-1.2.1t0 7-1.2.3, A-7-1.2.3
Dry pipe ...l . 4-13.19
Hydrostatic tests ............cooiviiiiiiiiiiiiininiininn, 8-2.2.5
Unions ........ocooiiiiiiiiiiiiii it 2-4.4,A-2-44
Unobstructed construction (definition) ............ 1-4.6, A-1-4.6(b)
Upright sprinklers ...................c.ooivn. . 4-6, 5-2.3.2.5
Clearance to sStorage ..........c.c...c.oeeunen.. 4-6.6, 4-8.6, A-4-6.6
Definition .........oooiiiiiiiiiiiiii i 1-4.5.3
Deflector position ............coeeuneenen.. 4-6.4,4-8.4,A-4-84.1.3
Elevator hoistways ............ccccevueeieniinn.. 4-13.5.3, A-4-13.5.3
Extended coverage ..........ccccoeeneneininnnnn.. 4-4.2,4-8, A-4-8
Installation ................ 3-2.2,3-3.24, 3-4.1.4, 4-3.1.2, A-3-2.2,
. A-3-3.2.4, A-3-4.1.4, A-4-3.1.2
Obstructions to discharge ........ 4-6.4.1.4, 4-6.5, 4-8.5, A-4-6.5,
A-4-8.5.3
Permitted uses ...........ocooeiiiiiiiiiiiiiiii 4-4.1
Protection areas .............cccceeieienna.. 4-6.2, 4-8.2, A-4-8.2.1
SPACING .oeoviiiiiiii e 4-6.3,4-8.3
KA
Valverooms ...............cccoieiiiininnnns 3-2.5.2,3-3.1.8.2, A-3-2.5
Valves .................... 2-7, A-2-7.3; see also Check valves; Control

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

Accessibility ... 4-1.2, A-4-1.2
Airexhaust ... 3-4.3,A-34.3
Alarm ... 4-15.1.1.2 10 4-15.1.1.3
Antifreeze syStems ..........cocovveniiniiiiiiininnenn.. 3-5.3,A-3-5.3
Backflow prevention ........c...ccoviiiiiiiiiiinniennnnn, 4-15.4.6.1
Combined systems ............ccoeeniiiiiiiiiiiiiiiiiiieennn, 3-4.2
Deluge ... 4-15.1.1.3,8-24.3
Differential-type .........ccceoviiiiniiiniiniinninniiniennenn... 8-2.2.8
Equivalent pipe lengths ..........cccoouviiiiiniiniiiiianann., 6-4.3
Fire department connections .........cc.cceciuniininnnenn... 4-15.2.4
Gale .ot 2-7.1.1
HOSE o 5-2.3.1.3(e)
Identification ....................... 2-7.3,3-6.1.5, 9-2.6.3, A-2-7.3
Low-pressure blowofl .........ccocvviiininiiiininin.., 4-3.1.3.2(c)
Marine systems ............cociiiiiiiiniinnn, 9-2.6,9-6.4.2,9-9.1.4
Outside sprinklers ...l 3-7.3,3-74.1,3-74.2
SUPEIVISION .....cuiviiiiiiiiiiiiiiiiiiice 4-14.1.1.3
Test ..oeuennenn, e 2-7.2,9-2.6.2,9-6.3.5
TYPES et 2-7.1
Wafer-type .......ooooniiiiiiiiii 2-7.1.3
Velocity pressure formula .............coooeiiiiiiii, 6-4.2.2
Ventilation, cooking areas .................. 3-9,4-3.1.3.2(g), A-3-9.2
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13-148 INSTALLATION OF SPRINKLER SYSTEMS
Vertical obstructions to sprinklers ........ 4-6.5.4,4-7.5.4, 4-8.54, Waterflow alarms/detection devices .......... 2.9, 4-15.1.1, 5-2.2.2,
4-9.5.4, A4-6.5.4 5-2.3.1.3(g). 9-4.12.2, A-2-9, A-4-15.1.1
Vertical Shafts ...ocoooeiaimmmoecnmaraceraiaennanaeses 4-13.2, A4-13.2.2 Attachments. electrically operated ................... 2-9.5, A-2-9.5
MATINE SYSIEIS «eovsannnonmmssrmnnnsssssssasmnnnessssssstosssnes 9-4.5 Attachments, general ..., 2-9.3, A-2-9.3
Circulating closed-loop systems .............c.ooeeenee 3-6.1.7. 8-6
DFRUINS ceveveneenransencoassstssrssnsnsnsanenssssnanseresnanssenans 2-9.6
FIOW TESES vuueencenenrinneoneransstsssatssecieseons 8-2.4.1, 8-3(c). 8-6
-w- High-rise buildings ........ccoooreenennn 4-15.1.1.6, A4-15.1.1.6
Walls Mechanically operated ..........ocoeenene. 4-15.1.1.5, A4-15.1.1.5
Deflector distance from «...eeeveuernanrresirsareninonaerseess 4-74.1 Water-motor-operated devices .............. 4-15.1.1.5. A-4-15.1.1.5
Distance from sprinklers ... 4-5.3.2 t0 4-5.3.3, 4-6.3.210 4-6.3.3, Welded PIPE .ooeeremnnnririmmmmnii e 2-3.2, A-2-5.2
4-7.3.210 4-7.3.3,4-8.3.2 10 4-8.3.3,4-9.3.2 10 4-9.3.3, QualificatIONS «.eeeeeicerieieiiniriiiine e 2-5.2.8
494.1,4-10.3.2104-103.3,4-11.3.2 10 4-11.3.3,A4-6.3.2 © RECOTAS Loiuieeiieninniitien et 2-5.2.9.2
Water additives ..ooooccierrancaenronrraraionranioarieanraannane 8-2.2.2 Welding studs ......cooovmimrciiiniann. 2-6.3, A-2-6.3. A-2-6.3.2
Antifreeze solutions ............. 3-5.1 t0 3-5.2, A-3-5.1 to A-3-5.2 Wet PIPe SYSTEMIS ..oveeeeurneismmmennstnitiennnctesiseeiee s 3-1
Circulating closed-l00p SYSICMS ......oovrmrmreracesrannares 3-6.1.6 Connections ......o.oeeene 4-14.1.1.7 10 4-14.1.1.8, A-4-14.1.1.7 10
WALET CUTLRIDS ...oevvrnenrncararananessconsmanarcsces 5-2.3.1.3(c), 5-3.7 A-4-14.1.1.8
Water demand requirements ... .....oceuimirarereeceesiaeinineres 5-1 DEfINIION oevnrrernnenesraseesernerensarensessseassnsssnasanasenses 14.3
Arca/density method .....ooeviiieiiiiiiine 5-2.3.2,A-5-2.3.2.3 Drainage, auxiliary ...........ccooeunees 4-14.3.5.2, A4-14.3.5.2.3
Hydraulic calculation methods .....ovvvieniennns 5-2.3, A-5-2.3 Early suppression fast-response sprinklers used in ....... 4-4.6.1
In-rack sprinklers ...o..oooomiiiiiies 5-2.3.1.3(c), 54, 6-6.2 Fire department connections ........... 4-15.2.3.2(a), 5-2.3.1.3(¢)
Occupancy classifications .......coeeveeiiiiianaaas 5.2.1, A-5-2.1.3 Hose connections .... 4-13.20 t0 4-13.21, A-4-1 3.20 to A-4-13.21
Pipe schedule method ..oooiveeeeeriiriinienees 5-2.2, A-5-2.2.3 Large-drop sprinklers used in .......cccoooinnns 4-4.7.1,5-3.4.2.2
Room design method .......ooovveeeiieeenien 5-2.3.3, A-5-2.3.3.1 MATiNE SYSIEMS «.ouvunennsneneressmmessonsrnnenressssismiines 9-9.1.8
Special design approaches ............cocovmeeneeeeeenss 5-3, A-5-3 PrESSUTE GAURES «vvnnnnaeeeessesromasssenssssaasssssnsessasssassns 3-1.1
Water supplies ..o.oooormeeiiniinrii e Chap. 7, A-7 Quick-response sprinklers used in .ooiieiiiiii 5-2.3.2.4
ATTANZCIENT <oevuninarerernasinersrrenesssrmsstrasseeseeees 7-1.2 Relief VAIVES «eveunreneeioeeeeuseinnaenrieseneenninniaanaaasees 3-1.2
CAPACILY —evavmnnnnessneosssrsmassessssssssnansessssssesesesseeees 7-1.1 Residential sprinklers used in ....oovoiieeiieenniiiniiiin 4-4.5.2
DIEfIUEON oemeemeneearacnsnseraseesssanosaasnsacasetontnons 9-1.1 Return bends, Marine systemMs .......ooovumiarirnarcereeeees 9-4.8
Domestic/fire protection supply cONnECtions .................- B-1 TSt CONMECHIONS +vevemenernrarrnenannensecessnes 4-15.4.2, A-4-15.4.2
DUTAGOMN «nooeeeeeeesaeeeenasaeeneeesenneess 5-3.2.4,5-3.4.7,5-3.55 Waterflow detecting devices ............ 2.9.2.1,2-9.2.4, A-2-9.2.4
INITOTTNAION < ceevavneneceaarnrnneesncasranaanasassesasatsnseunns 6-3 Window protection, MArine SYSIEM .......veeerrrrarenranseesee: 9-7.2
MATINE SYSIETNS cnvmeenirunmeasernesenssanrasnessctoseees 9-6, A-9-6 Window protection, marine systems ........... 9-4.3, 9-5.2, A-9-5.2
MMELETS onee e eaeaasnmamsmesoscnnansasassssnsatasansonsssensasanes 7-1.3 Wood joist construction (definition) .............coinl A-14.6(a)(v)
Quitside sprinklers ... 3.7.2,A-3-7.2.1 Wood truss construction (definition) ................... A-1-4.6(b)(v)
Pendent sprinklers, return bend requirement ............ 4-13.17 Work sheets, hydraulic calculations ................... 6-2.3, A-6-2.3
R I ARACARRRRRLERLELEY 7-2, A-7-2 Working PInS «...coonveriimmmiiinniiin e 6-1, A-6-1
‘Water temperature, closed-loop systems .........cc...oc. .- 3-6.1.3 Working pressure .......... eaeeeenarraeaeeeiaas 2-1.2.2-3.2102-3.3
Water works system, CONNECtions 0 .............c.eeee 7-2.1, A-7-2.1 Wrench, sprinkler ... .ocoooirmimniiniiiiiii e 2-2.8.2

-
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Dwellings

11 Low-Expansion Foam

11A Medium- and High-Expansion Foam
Systems

11C Mobile Foam Apparatus

12 Carbon Dioxide Systems

12A Halon 1301 Systems

13 Sprinkier Systems

13D Sprinkier Sys., Dwellings

13E Sprinkier Prop., F.D. Operations in

13R Sprinkier Sys., Res. Occ. up to and
including 4 Stories

14 Standpipe, Hose Systems

15 Water Spray Fixed Systems

16 Deluge Foam-Water Systems

16A Closed Head Foam-Water
Sprinkier Systems

17 Ory Chem. Ext. Systems

17A Wet Chem. Ext. Systems

18 Wetting Agents

20 Centrifugal Fire Pumps

22 Water Tanks

24 Private Fire Service Mains

25 Water-Based Fire Prot. Systems

30 Flam. Liquids Code

30A Automotive and Marine Service
Station Code

308 Aerosot Products

31 Oil-Buming Equipment

32 Drycleaning Plants

33 Spray Application

34 Dipping and Coating Processes

35 Organic Coatings

36 Solvent Extraction Plants

37 Combustion Engines and Gas Turbines

40 Motion Picture Fitm

40E Pyroxylin Plastic

438 Organic Peroxide Formulations

43D Pesticides, Storage

45 1 ies Using Chemical

46 Forest Products, Storage

49 Hazardous Chemicals Data

S0 Buik Oxygen smems

SOA G Hydrogen Sy

508 L

Bibliography of NFPA Standards

92A Smoke-Control Systems

92B Smoke Mgmt. Syst. in Malls, Atria,
Large Areas

96 C ial Cooking Op

97 Heating Terms, Glossary

99 Health Care Facilities

998 Hypobaric Facilities

101 Life Safety Code

101A Aft. Approaches to Life Safety

102 Gnndsw\cls Folding/Telescopic
S 9. Tents, and A e Struct.

105 Smoke-Control Door Assemblies

110 Emer., Standby Power Systems

111 Stored Electrical Energy Emer. &
Standby Power Systems

115 Laser Fire Protection

120 Coal Preparation Plants

121 Self-Propetied & Mobile Surface
Mining Equip.

122 Underground Metal and Nonmetal
Mines

123 Undergr. Bituminous Coal Mines

130 Fixed Guideway Transit Systs.

150 Racetrack Stables

170 Fire Safety Symbois

203 Roof Coverings/Roof Deck

204M Smoke, Heat Venting

211 Chimneys, Fireplaces, Vents

214 Water Cooling Towers

220 Types Bidg. Construction

231 General Storage

231C Rack Storage of Mat'is.

231D Rubber Tires, Storage

231E Baled Cotton, Storage

231F Roll Paper, Storage

232 Records, Prot.

232A Archives and Records Centers

241 Construction, Alteration, and
Demolition Operations

251 Bldg. Constr. & Mat'ls., Fire Tests

252 Door Assem., Fire Tests of

253 Floor Covering Systems, Test for

255 Bidg. Mat'ls., Bumning Character

256 Roof Coverings, Tests of

257 Window Assemblies, Tests of

258 Smoke Generation, Test of

259 Heat of Bkig. Mat'ls., Test for

260 C|g ignition Resistance—

51 deng cmnglnd Ansod-—

S1A Acetylene Charging Plants

518 Cutting and Welding Processes

§2 CNG Vehicular Fuel Systems

53 Oxy. Atmospheres, Fires in

54 Nat'l Fue! Gas Code

55 Compressed and Liquefied Gases in
Portable Cyli

Cylinders
57 LNG Vehiculer Fuel Systems
58 LP-Gas Storage
59 LP-Gas, Utility Plants
SBA LN-Gas. Stg., Handiing
€1 Agricultural and Food Products Facilities
65 Aluminum Processing
68 Venting of Deflagrations
68 Explosion Prev. Systems
70 National Electrical Code
708 Eiect. Equip. Maint.
T0E Electrical Safety in Employee Work
72 Nationa! Fire Alarm Code
73 Residential Elect. Maint. for Dwellings
75 Electronic Computer Systems
77 Static Electricity
79 Elect. Std. for Ind. Machinery
80 Fire Doors and Fire Windows
80DA Exterior Fire Exposure, Prot. from
82 Incinerators, Systems & Equip.
86 Ovens and Fumaces
86C Ind. Fum., Sp. Processing
86D ind. Fumaces, Vacuum
88A Parking Structures
888 Repair Garages
S0B Warm Air Hig., Air Cond.
91 Exhaust Syst. for Air Conveying of
Materials

P of Fumiture, Tests for

c-g. ignition Resistance—Uphol. Fumn.

Assem,, Tests for

262 Wires and Cables, Test for Fire and
Smoke Char. of

263 Heat & Smoke Release Rates, Test for

264 Heat-Release Rates Using Oxygen-
Consumption Calorimeter, Test for

264A Heat Release Rates—Uphol. Fum.

Comp. & Mattresses

265 Textile Wa!l Coverings—Room
Fire Growth Contribution, Tests for

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

267 Mattress and Bedding Exp. to Flaming
ignition Source, Test for

268 ignitibility of Exterior Wall Assemblies,
Test for

269 Toxic Potency Data for Fire Hazard
Modeling, Test for

291 Fire Hydrants

295 Wildfire Control

297 Communications Systems

298 Foam Chem. for Class A Fueis/Rural
Suburban

299 Wildfire, Protection Life and Property
from

302 Pleasure and Comm. Motor Craft

303 Marinas and Boatyards

306 Vesseis, Gias Hazards on

307 Marine Terminais, Piers, Wharves

312 Vesseis, Constr., Repair

318 Cieanroorns

325 Prop. of Flam. Liquids, Gases, Solids

326 Underground Storage Tanks, Safe
Entry

26

-

327 Cieaning Small Tanks

328 Manholes, Sewers, Flam. Liquids
and Gases in

329 Fiam. and Com. Liquid, Underground
Releases

385 Tank Vehicles

386 Portable Shipping Tanks

395 Farms, Storage Flam. Liquids

402 Aircraft Rescue, Fire Fighting

403 Aircraft Rescue Services

407 Aircraft Fuel Servicing

408 Aircraft Extinguishers

409 Aircraft Hangars

410 Aircraft Maintenance

412 Eval., Foam Equip. for Aircraft

414 Aircraft Rescue Vehicles

415 Aircraft Fueling Ramp Drainage

416 Airport Terminals

417 Aircraft Loading Walkways

418 Heliports

422 Aircraft Accident Response

423 Aircraft Engine Test Facilities

424 Airport/Community Emerg. Planning

430 Liquid/Solid Oxidizers

471 Responding to Haz. Mat. Incidents

472 Haz. Mat. Resp. Prof. Comp.

473 Competencies for EMS Personnel

480 Magnesium

481 Titanium

482 Zirconium

485 Lithium Metal

490 Ammonium Nitrate

491M Haz. Chem. Reactions

495 Explosive Materials

496 Purged Enclosures, Elec. Equip.

497A Class | Haz. Locations for Elec. Inst.

4978 Ciass Il Haz. Locations for Elec.

Inst. in Chem. Process Areas
497M Gases, Vapors Dusts for Elec. Equip.
in Haz. Loc.

498 Explosives Motor Vehicle Term.

501A Manufactured Home instal., Sites

501C Recreational Vehicles -

501D Recreational Vehicle Parks

502 Highways, Tunnels, Bridges

505 Powersd industrial Trucks

512 Truck Fire Protection

513 Motor Freight Terminals

550 Fire Safety Concepts Tree

555 Evaluating Potential for Room
Flashover

§60 Ethylene Oxide

600 industrial Fire Brigades

601 Guard Service

650 Py atic Conveying S

651 Aluminum Powder

654 Chemical, Dye, Pharm., and Plastics
Indust.

655 Sulfur Fires and Explosions

664 Wood Processing, Woodworking

701 Textiles, Films, Fire Tests

703 Fire-Ret. Treat. of Bidg. Mat'is.

704 Fire Hazards of Materials

705 Field Flame Test for Textiles and Films

750 Water Mist Fire Protection Systems

780 Lightning Protection Systems

801 Radioactive Materials Facilities

802 Nuclear Research Reactors

803 Light Water Nuciear Power Plants

804 Adv. Light Water Reactor Electric
Generating Plants

820 Wastewater Facilities

850 Electric Generating Plants

851 Hydroelectric Generating Plants

901 Incident Reporting, Fire Prot. Data

902M Field Incident Manual

903 Property Survey Guide

904 iIncident Follow-up Report Guide

906 Fire Incident Field Notes

910 1 ies and Library C i

911 Museums and Museum Collections

812 Pilaces of Worship

914 Fire Prot. in Historic Struc. ,

921 Fire and Explosion investigations

1000 Prof. Qual. Accreditation and
Cert. Sys.

1001 Fire Fighter Prof Qual.

1002 F.D. Vehicle Driver Prof. Qual.

1003 Airport Fire Fighter Prof. Oual

1021 Fire Officer Prof. Qual.

1031 Fire Inspector Prof. Qual.

1033 Fire investigator Prof. Qual.

1035 Public Fire Educator Prof. Qual.

1041 Fire instructor Prof. Qual.

1051 Wildland Fire Fighter Prof. Qual.

1061 Public Safety Telecommunicator
Prof. Qual

* 1122 Model Rocketry

1123 Fireworks Display

1124 Fireworks, Mfg., Trans., Stge

1125 Modei Rocket/High Power Rocket
Motors, Mfg.

1126 Pyrotechnics Before Proximate
Audience

1127 High Power Rocketry

1141 Pianned Building Groups

1201 Devel. of FP Services for Public

1221 Public Fire Serv. Comm. Systs.

1231 Suburban & Rural Water Supplies

1401 Training Reports, Records

1402 Building Training Centers

1403 Live Fire Training Evolutions

1404 FD SCBA Program

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

1406 Outside Live Fire Training Evolutions

1410 Initial Fire Attack

1420 Warehouse Occupancies

1452 Dwelling Fire Safety Surveys

1470 Search and Rescue, Struct. Collapse

1500 Fire Dept. Occupational Safety
and Health Prog.

1521 Fire Dept. Safety Officer

1561 F.D. Incident Management Syst.

1581 F.D. Infection Controt Program

1582 Medical Requirements for Fire
Fighters

1600 Disaster Management

1901 Automotive Fire Apparatus

1906 Wildland Fire Apparatus

1911 Pumps on F.D. Apparatus, Tests of

1914 F.D Aerial Devices, Testing

1921 Portable Pumping Units

1922 Setf-Contained Pumping Units

1931 Fire Dept. Ground Ladders, Design

1932 Fire Dept. Ground Ladders, Use

1961 Fire Hose

1962 Fire Hose Care, Use

1963 Fire Hose Connections

1964 Spray Nozzies (Shutoff and Tip)

1971 Prot. Clothing, Structural Fire Fighting

1972 Helmets, Structural Fire Fighting

1973 Gloves, Structural Fire Fighting

1874 Prot. Footwear, Struc. Fire Fighting

1975 Station/Work Uniforms for FF

1976 Prot. Ciothing - Proximity Fire
Fighting

1877 Prot. Clothing - Wildland Fire Fighting

1981 Setf-Contained Breathing App.

1982 P Alert Safety Syst for
Fire Fighters

1883 Life Safety Rope and Sys. Comp.

1891 Vapor-Protective Suits for Haz.
Chem. X

1992 Liquid Spiash-Protective Suits for
Haz. Chem. Emergencies

1993 Support Function Prot. Clothing for
Haz. Chem. Oper.

1899 Prot. Clothing - Medical Emerg.
Oper.

2001 Clean Agent Ext. Systems

8501 Single Burner Boiler Operation

8502 Fumace Explosions/implosions in
Muttipie Boilers

8503 Pulverized Fuel Systems

8504 Atmospheric Fluidized-Bed Boiler

Operation
8505 Stoker Operation
8506 Heat R y Steam Ger
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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 fight against loss of life and property from fire. :

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

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

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 sprinkler standards. It includes
the entire texts of the most recent editions of NFPA 13, 13D, and 13R. It explains the

philosophy and history behind requirements - including the latest revisions — so you
gain a full understanding of why and how to apply provisions correctly.

Automatic Sprinkler Systems Seminar

At this exclusive NFPA seminar, you learn directly from the experts who work with
sprinkler systems standards. You can discuss specific problems and issues one-on-one
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.
NEPA 25: Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems

This informative document provides instruction on how to conduct inspections, tests,
and maintenance activities to help ensure the successful operation of water-based fire
protection systems. Requirements are provided for impairment procedures, notification
processes, and system restoration.

For ordering information or to sign up for any of our seminars, call toli-free
at 1-800-344-3555. :




