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Section 6/Chapter 13

FAST:RESPONSE
SPRINKLER

TECHNOLOGY

Ihr abilily to measure and control sprinkler sensitivity was the sin-
gle most significant development in sprinkler technology irl the
1980s. This ability has led to the development of new fast-response
sprinkler technology that is demonshating improved fre protection
for both life and property.

I ' This chapter covers thp development of residential and other
fast:response sprinklers, first for the residential environment and
lsbr for other applications. It also discusses the specific types of
falt-response sprinklers cunently available and some of the incen-
lives that have been considered to encourage the widespread use of
i$ldenlial sDrinklers_

General infomation ort fue sDrinklers can be found in and Sec-
li![.6, Chapter 9, 'Automatic 

Sprinklers," and Section 6, Chapter
10,'Automiric Sprint<Jer Systems." A discussion of tbe lheory of
lre sprinkler performaoce is in Secrion 6. Cbaprer g. .Theory of
Altonalic Sprinkler perfonnance...

Arthur E. Cote and Russell P. F leming

activation. The conductivity factor is important in measuring how
much of the heat picked up from the sunounding air will be iost to
the sprinkler fittings and waterway.

Figure 6-13,4 shows thr:ee broad ranges of sprfukler sensitiv_
ity: standard, special, and fast response. Traditional sprinkler hard_
ware falls into the standard.response category. Tbe fasFresponse
category is being used for new type! ofsprinklers for which fast re-
sponse is considered important. The special-response category is
being used in some count.ies for special types of sprinklers that may
be installed in conformance with approp.iate national installation
standards, In the United States, this includes some of the extended
coverage sprinklers.

p'+d+'d;p"4*'.il"4

Fast response sprinklers

0 0.5 1.0 1.5 2.0
C(r/s)12

FIG, 6-13A- International sprinkler sensitivi,t tnges, RTI vs,
conductiviqt. (For U.S, conversion: l ft = 0.305 m.)
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','tcnt was reached wirhin the working group on sprinJder
spray equipmenl of the lnternaLional Srindards Organiza-P'4v equrpmenl of the lnternarional Standards Organiza-
Ior,a slandardized approach to sprinkler sensitiviry re
-and 

test ing. The agreemenr, ini luded in lso 6182/1,rnb and Methods oiTest for Sprinllers.. uses a combi--vr"!rrucr Lest procedures developed by laboralories jn the-''".-u europe and esrablishes the tluee ranges of sprin_

!c ranges ofsensitivity are based both on the response lime''l vr^tne device and on its conducriviry (C). RTT is a mea";surcml-sensitivity. 
which indicares how fast the sprin-'-  ' tEdt rrom rrs surroundinss suff icient to cause

:-:--
i\ote 

PE is senior vice presidenr. operaLions. ofthe NFPA.
{$o"iuiio '-,. u,". p'.";aenr of€ngineering ofrhe Narionat Fire

characteristics shown i" n!"* O-f:1"
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Sprinkler response time as a firnction of the temperuture mting
of the operating element is well understood, thar is, a 165'F (74'C)
rated sprinkler would operate when its temperature reaches 165"F

-.. ('74'C), plus or minus a few degrees. Because of tl|e "thermal lag"
of the link or bulb mass, howevet the air temperature may be as
high as 1000'F (538"C) before the element operates. The smaller
mass of the operating element of a fast-respoNe sprinkler permits it
to follow a temperatue rise in the surrounding air more rapidly, re-
sulting in faster operation. The achral seDsitivity requirements ofthe
first fast-response sprinklem, intetrded as residential sprinklers,
were an:ived at somewhat by trial and enor during developmental
test work. To measure sensitivity, FMRC researchers 6rst applied
the concept of the "tau" factor and later developed the RTI.

Both the tau factor and RTI rcfer to the performance of a sprin-
kler or its operating element in a standardized air oven tunnel test_
The test is lnown as a "plunge" tesl because a sprinkler at room
temperature is plunged into a heated air stream of known constant
tempemture and velocity.l2 In the plunge test, the tau factor is the
time at which the excess temperature of the sensing elemen of the
sprinkler is apFoximately 63 percent of the excess gas tempemtue.
In other words, the tau factor is the time at which the temDeraturc of
the sprinkler thermal elemen( has risen 63l,€rcent ofthe way to the
higher temperature of the heated air. ithe smaller the tau factor, the
faster the sprinkler sensing element heats up and operates.

The tau factor is independent of the air temperaaure used in the
plunge test, but is inversely proportional to the square root of the
air velocity. During the early development of the residential sprin-
kler, a tau factor of 21 sec was coosidered to indicate the needed
level of sensitivity, but this was associated with the specific veloc-
ity of 5 il/sec ( 1.52 o/s) used in rhe FMRC plunge resr. Since rhe
tau factor changes with the velocity of heated air moving past the
sprinkler, it is a fairly inconvenietrt measure of spdnkler selsitivity.

The RTI has replaced the tau factor as the measure of sensitiv-- ity and is determined simply by multiplying the Cau factor by the
square root of the air velocity at which it is found. The RTI is there-
fore practically indepeodent of bod airlemperature and airvelocity.
Comparisons ofRTI give a good indidation ofrelative sprinkler sen-
sitivity.

The small€r the RTI, the faster the sprinkler operation. Stan-
dard response sprinklers have RTIs in the range of l8O to 650
seclzftra (100 to 350 srnlmrn), while the RII range for residential
spdnklers is about 50 to 90 secrzftr2 (28 to 50 srDlmrz).

The need to add a conductivity term to the model of sprinkler
lesponse was recogniz€d ill 1986.7'8 This term accounts for the loss
of heat from the sprinkler operating element to the sprinkler frame,
its mounting, and even the water in the pipe. These losses cao be-
come signifrcant under low-velocity conditions, panicularly for
some of the flush-type sprinkle. designs with littte insulation be-
tween the openting element arld the sprinHer body.

HISTORJCAL DEVELOPMENT
Sensitivity was recognized as a key attribute of automatic sprinklers
almost from the start. An evaluation of "seNitiveness" was included
among the frst comprehensive test9 ever pe.formed by C.J.H.
Woodbury of the Factory Mutual Firc Insurance Companies in
I 884. Many of the refinements to the automatic sprinkler during its
fust cenhrry of use werc made with thermal sensitivify in mind.

Yet the standa.d sprinkler of the 1970s was really little
changed from its ancestors. Except for the introduction of the sp.ay

,"--, spdnkler in the early 1950s to improve the sprinkler discharge pat-

i:Jifi i"T'i#:*&'fitrl,',ll',i[';f*l]lil!leir etrecrv"n.*.:n1 .
Development of NFPA 13D

'Nrel 
tr1. tigt r-h-Ld *ut.r upiii"",ion-a.n",r;i;1ffifrff

[4 mm/min], but it permined other concessions. Tb. water"iu*j"t+ ||rruurxrt, Dur rr perrrntleo orner concesslons. lbe Waler supDlt
could be based on the area of the largest room or 25 gpm t95 Urifii
whichever was less: the total water supply required was to be ont'u
250 Eal (946 L)1 and sprinkler spacing of 256 sq ft (23.7 rn ) w;
permined. even though NFPA l3 allowed only 225 sq ft (20.9 ftl).
Further NFPA l3D permitted sprinklers to be omined from crfla;
areas where the incidence of life loss from fires was shown statisti-
cally to be low. NFPA 13 had always required complete sp.inHer
protection in order to safeguard property properly. ln departinr
from this ideal, the 1975 edirion of NFPA | 3D became rhe hrsr ar-
tempt at a "life safety" spdnkler standard. In spite of these conces-
sions, actual installations based on this standad wer€ rare,
primarily due to cost.

Residential Sprinkler Research

Begiming in 1976, the National Firc Prevention and Contol Ad-
ministratioD (NFPCA), which was later renamed the U.S. FireAd.
ministration (JSFA), acted on its maodate to reduce the nation's fr€
losses and funded research programs focusing on the residontial fur
problem in general and residential spriokler protection in particDlar.
The NFPCAruSFA programs included studies to assess the imtsct
sprinklers would have on reducing deatbs and injuries in residental
fires.9 Other studies evaluated the design, installation, practical us'
age, and water acceptance factors that would have an irnpact 0!
achieving reliable and acceptable systemslo; the minimr:rn vater
discharge rates and automatic spriDkl€r flow required, and rsspottc
sensitivity and design criteriallil3; and fhll-scale tests of promtyF
residential sprinkler systems.l4ls

The purpose of the staodard was..toprovide a sprinklersvsr*
tiat will aid in rhe derection ard conrrol of dwelini fir; an;;;":

ffi li:-i+::",1,'.ffi ff1,.H*:'J",:Ti-'iiSlil{,::n
for th. Installation of Sprinkler Sysrems (trerelnane. .efemli*rl

The rcsearch showed that a mo.e sensitive sprinkler 1''t"
oeeded to respond faster to both smoldering and fa.sr-d€veloplnS
residenrial fires for two reasons. First, nres had to be conron@
quickly in order to prevent the development of lethal condidons u

small iesidential compafimenls. In addition. nres had to be aflncleo
wbile still small if they were to be controlled with the w"ter sufr

pties typically avaitabli in residences. i.e.. 20 to 30 gpm (7610lF
I-lrnin), and if low costs were to be achieved.

Full-scale tesls conducted by FMRC resulled in the de-vlffi
ment of a prototype fast-response sprinkler that could conro "'

suppress ryticd re;idential fires with'the operarion of notmoru':
two sprinklers. lt could also operate fast eno'lph to majnuu5--;.
able conditions within lhe room of fire origii'.ra Survivable c0!'

tions were established as follows:

l. Maximum gas temperaturc at eye level of 2OO"F (93'C)'
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1 146ximum ceiling surface temperature of 500"F (260'C).

i. Mu^i.urn carbon monoxide concen[ation of 1,500 pans per

Tbus, the sprinkle. concept expanded from the traditional role
operty protection to include_ life safety. Full-scale field testsof floPerty Protechon to

i6l rhen conducted in Losislr rh.n condu.ted in Los Angeles to establish system design pa-

r^merers ucing lhe new protorype tast-response "residential sprin-

kbr"ls-ta
' 15 -13

The data from these iestsThe data from these tests were studied by the National Fire

?rut€cdon Association'I'echnical Commiftee on Automatic Sprin-

ftlers ard used to establish the cdteria for the 1980 edition of NFPA

Revised NFPA 13D Design Requirements

The design criteria in the 1980 edition of NFPA 13D included for
de 6rst time the requirement that all sprinHers be "listed residential
sprinkle6." Figurc 6- 1 3B shows the first two listed residential sprin-
kle$.

Other initial basic design requircments in the revamped NFPA
l3D were as follows.

Performance criteria: To prevent flashover in the room of fue
odgin, when sprinklercd, and to improve the chance for occupants
lo escap€ or be evacuated.

E ception No.2: Sprinklers allowed to be omitted from clasets
where the least dimension does not o(e?d J ft (0.9 ml, ihe area does
not erceed 24 sq ft (2.2 r?), and the walls and ceiling are surfaced
w ith noncombustib le materials.

Exception No. 3: SprinHers allowed to be omitted frcm oDen-at,
tached porches. garagest (arpons. and similar struciures-

Erception No.4: Spinklers allowed to be omitted.from attics and
crawl spaces that are not used or intended for living purposes or
storage.

Exception No. 5: Sprinaers allowed to be omitted from entrunce
foyert that are not the only means ofegress.

TYPES OF FAST-RESPONSE SPRINKLERS
Today, fast-response sprinkler tecbnology has been incorporated
into several differenl types ofsprinklers. each wirh unique atiributes
and applications.

Residential Sprirklers

In the sixteen years following the development of the residential
spdnkler, special li$tings involving expanded protection areas and
reduced flows proliferated to the point that the original flow alld
spacing criteria have become all but obsolete. Residential sDrinklers
are now listed for coverage areas up ro 400 sq ft (37.2 nfj pir sprin-
kler. Table 6-13.4 contains a 1995 compilation of residential sprin-
klers listed by Underwriters LaboraLories Inc. (uL). along with rheir
pressure and flow requirements.

It is important to recognize tha! in addition to their fast-re-
sponse characteristics, residential sprinkle$ have a special water
distdbutioo pattem- Because dle effective control of resideotial fires
often depends on a single sprinkler in the room of fire origin, the
distribution of residential sprinklers is required ao be more unifom
than &at of standard spray sprinklers, which in large areas can rely
upon the overlapping paftems of several sprinklers to make up for
voids. Additionally, .esidential sprinkle$ are required to protect so-
fas, drapes, and similar fumishhgs at the periphery of the room. In
their discharge patterns, therefore, the sprinkles must not only be
capable of delivering water to the walls of their assigned areas, but
high enough up on the walls to prcvent the fire from getting ..above"

the spdnklers. The water delivercd close to the ceiling not ody plo-
tects the portion of the wall close to the ceiliDg, but also enhances
the capacity of the spray to cool gases at the ceiling level, thus re-
ducing the likelihood of excessive spdnkler openings.

Because of their differences, residential sprinklers are not
listed by p.oduct evaluation organizations under the same product
standards as standard sprilklers. Underwriters laborarories inc., for
example, has developed UL 1626 for residential sp.inklers, atld
FMRC has published its ApFoval Srandard FM 2030 for residential
sprinklers. Both of these standards include a plunge test with spe-
cific sensitivity requiremeots and a distribution test that checks the
spray pattem in the vertical plane, as well as the horizontal plane.
The product rrandards for standard spray sprinllers conuail niither
test.

Both UL 1626 and FM 2030 also include a fue tesr that is in-
tended to simulate a residential fire in the comer of a room contain-
ing combustible materials represeotative of a living room
environment. The fire test arrangements for UL 1626 are shown in
Figure 6-13C.

The IIL 1626 test procedue cofltains a time-temperature cutve
that is reproducible in actual tests- The curve panllels the time-tem-
perature relationship develop€d du.ing the tests of the prctotype res-
ide[tial sprinkler in I-os Angeles that was part of the ongoing
residential sDriDlder rcsearch effort.l5 17.13
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;idential Co6
Utte€ on Aulc
esrdential aud
spnnkler stan.
ard for the ln
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l, Only listed residential spriDftlers to be used.
2. Mininum 18 gpm (68 L/min) to any shgle operating sprinkler

and 13 gpm (49 Umin) to all operating sprinklers ir the design
area up to a maximum of two sprinklers.

3. Mtximum ar€a protected by a single spdnkler of 144 sq ft ( 13.4
m").

4, Maximum distance between sprinklers of 12 fr (3.7 m).
J Murmum distance between sprinklers of 8 ft (2.4 m).
6 Maximum distance {iom a sprintler to a wall or partition of6 ft

0.8 rn).

Application rates, design arbas, areas of coverage, and mini-,"*tlll'."*:.',.'.:::*:glareas of coverage, and mini-
design pressures other than those specified abovJwere pennit-

5. Minimum distance between

l0'F
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.e iollowing updated roster of

Style

Badger Fie Protection SYstems -

rurers. Alltemperatures ars in clegrees
(psi). Second (multiple) sprinkler flows
minmum pressures.

TABLE 6-13A. 1996 Bestdentiat SPdnkler Lisaings
sprinkler listings ol NFSA member manuiacturers was preparcd with data provided from the
rrenheit, spacings in feet, flows in gallons per minute (gpm)alqPreFure in pounds per sq!)nheit, spacings in feet, flows in gallons per minute (gpm) ano pressure tn pounds per squa[

been increasdd in some cases to a@ommodate the new NFPA I U13F/13D requitemen for 7

K

MultiPle
1-spr Sprinkler
Flow (Pres) Flow (Pres)
(Spm) (psi) (SPm) (Psi)

Temp
Maximum
Spacing

(ft)

Virginia (804-973-436 1 )

Non-
Slandard

Notes

HR-1 Pendent 43 155 12x12 1 4

1 4

1 6

1 8

1 4

1 5

1 8

21

25

30

(10.6)

(10.6)

(13.8)

(17.s)

1 1 . 5

1 1 . 5

1 6

(7 .1J
(7.1)
(7.8)

(13.8)

(7 ,1 )
(7.8)
(7.8)

(10.0)
(13.0)

01 .0)
(15.0)

(11 .0)

Recessed
pendent

Pendent or
recessed

Hoizontal
sidewall

Recessed
sidewall

14x14
'16x16

'| 8x18

12x'12

14x14
'16x16

14x'14
16x  l 6

14x14

14Wx l6L

14x14

12x12

14x'14

16x16
'18x18

12x12

14x14

'14x�14

'16x16

18x18

14x14
'16x 16

18x18

12x12

14x14

16x'16

18x' l8

2Ox2O

(10 .6)  11 .5
(12.21 12
(13.8) 12

1 3
't5

'18

'18

(7.21
(7.2\

(12.e)

02.s)
(16.s)

01.5)
0e.s)
(28.7\
(32.71

(21.6)
(23.2)

(10.6)
(13.8)
(1e.5)

HR

-dR

GBR

HR-I

HR (18.0)
(25.0)

(21.0)
(30.0)

(21.0)

Centnl Sryinklet Coryoration -

R-1M Flush
penoenr

EC-20A Flush
penoenl

Pe nnsy lva n i a (8OO 52 3- 6 5 1 2 )

160 12x12
14x14
16x16
18x 18
2WO

160

10.5
10.5

1 6

'19

30
32

26
27

1 6
1 9

1 6
1 9

'10.5
't0.5

1 1
't2

1 6

1 6
1 8
2'l
29

1 8
2'l

' |  1.5

(7.2\
(7.2)
(8.0)
(9.5)

(16.8)

(8.1)

00.3)
(14 .1)
(26.8)

(10.3)
(14 .1)

(7.1)
(7.8)

00.6)

HEC-12
RES

GBR

FIUSN

sidewall

Pendent

Ghbe Fne Spn

J/JN

Recessed
pendent

Pendent or

_, 
r"""""":,

(10.6) 11.5
(13.8) 't2

(19.5) 16

t7.1)
(7.8)

(13.8)

1 3
1 8
1 8
20
20

(e.1)
(17.5)

(17.5)

(21.6)

(21.6)

' t 1 .5

1 6

(7 .1 )
(10.6)

00.6)
03.8)
(13.8)
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TABLE6-13A. (Continued)

ftc.
\ch
tsi

Maximum
Spacing

(ft)
(Pres)
(psi)

1-spr
Flow (Pres)
(Spm) (psi)

1 0
1 2

't5

1 6

Multiple
Sprinkler

Flow
(spm)Style

Concealed
pendent

155&175

'1s5

't75

155&175

12x'12
14x14
16x16

12x12
'l6Wx l8L
16$e0L

'12x12

14x14
16x16
18x18
zWO

12x12
'14x14
'l6x l6

'12x12
'l4x'14

16x16
18x18
2OY2O

12x'12
't4x14

16x16
'18x18

2WO

12t12
14x'14
16x16
tBx18
2WO

(9.1)
(13.S)
(23.8)

(13.7)

06.6)
(30.e)

(18.4)
(r8.4)
(18.4)
(32.71
(32.7'�1

(16.0)
(16.0)
(20.9)

(11 .1)
(11 .1)
( 1 1 . 1 )
(21.8)
(28.41

1 1 . 5
'| 3.5
't5

1 8
20
25

1 3
1 3
1 3
1 7
17

1 1
1 2
't3

8
6

10.5

13.5

1 3
'16

21

20
22
30

1 8
1 8
't8

24
24

'14

1 4
't6

1 0
1 0
1 0
14
't6

(7.'tl
(e.8)

(12.2\

0 1 . 1 )
(13.7)
(21.41

(e.6)
(s.6)
(e.6)

(16.4)
(16.4)

(9.9) Deflectordistance
(11.8) it-12 in. bdow
(13.8) ceiling for spacings

14x14 and smaller
(7.1)
(7.1)
(7.1'�,

(12.3)
(20.3)

(7.11
(8.0)
(8.0)

(12.3)
(20.3)

(7.1) Deflectordistanc€
(9.0) ext€nded 4- I in.

(12.3) below ceiling
(16.0)
(25.0)

(7.5)
( 1 1 . 1 )
(1  1  .1 )
(14.5)

(7.s)
(e.6)
(e.6)

( 1 1 . 1 )

(14.5)

Horizontal
sidewail or
recessed

5.4

Concealed
pendent

Sidewall or
recesseo
sidewall

Pendent
or recesseq
pendent

Pendent
or recesseo
penoenl

'1654.2

1 1
1 2
1 4
't4
't6

( 1 1 . r  )  8
(16.0) 8.5
(16.0) 8.5
(25.o) 10.5
(2S.4) l3.s

(13.4) I
(16.0) 9
(21.8) 10.s
(21.8) 't2

(28.4) 15

(s.6) I l.5
(22.7\ 14
(22.7') 14
(20.s) 16

(e.6) 11.5
(18.4) 13
(18.4) 13
(18.4) 14
(20.5) |6

4.2 155 12x12
14x14
16x16
2Ox2O

12x12
'14x14

16x'l6
'18x18

2O/2O

1 3
20
20
1 9

'13
'18
't8

1 8
1 9

155
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Style

TABLE6-13A. (Continued)

Multiple
1-spr Sprinkler
Flow (Pres) Flow (Pres)

(spm) (psi) (gpm) (psi)
Temp

0 1 . 1 )
(14.5)
(20.5)

Maximum
Spacing

(ft)

J/JN

JRESZ
JNRES2

C,oncealed
pendent

Horizontal
sidewall or
recessed
sidewall

Horizontal
sidewall or
recesseo
sidewall

Horizontal
sidewall or
recesseo
sidewall

'l2x'12

14x'14

16x16

'12x12

14x14

16x16

12x12
'14x14

' l6x l6

12x12

16Wx18L

16Wx20L

155

(e.6)
(16.4)
(27.41

(20.5)
(25.0)
(32.7)

(12.8)
(16.9)
(18.4)

(10.3)
(28.7)
(3e.1)

(7.4)
(11 .6)
(11 .6)
(16.7)
(20.7)
(7.41

('t3.21

(7.4)
(11 .6)
(11 .6)
(16.7)
(2o.7)

(8.21
( 1 1 . 1 )
(14.5)
(18.4)
(27.41

(s.2)
(12.8)
(15.4)
(30.6)

1 3

1 6
1 9

' t5

1 7
20

22
26

1 2

1 2

1 2
1 2

1 2
1 2
1 2

1 7

1 1 . 5
1 1 . 5
1 2

1 8

1 7
1 9

1 2
1 2

(7.s)
(s.6)

(14.s)

(7.2)
(s,2)

(12.8)

(7.21
(15.4)
(21.6)

1 7

1 9
21
24

20

24

1 8
30

155

Ginnell C.otpo@tion - ExeteL New Hampshhe (603-77&9200) the Reliable

' \83 Pendent 4.4

Becessed

Pendent

F973

F990

F992

' )78

FIUSN

Flush
pendent

'l2x'12

'14x14

16x16
'18x18

2WO

12x12

14x14

'12x12

'14x14

16x16
'18x18

2WO

12x'12
'14x14

16x16

18x 18

2Ot2O

12x12

14x14

16x  l 6
'| 8x'l8

12x12

14x14

(7.4)
(7.4)
(7.41

(10.1)
(14.s)
(7.41
(7.4)

(7.4)
(7.41
(7.41

00.1)
(14.e)

(7.5)
(7.5)
(8.2)

(1  1_1)
(18.4)

(7.2)
(e.2)

(11.s)
(18_4)

(8.2)
(8.2)

1 2
1 5
1 5

20
1 2
1 6

'12

1 5
1 8
20

1 2
1 4
1 6
1 8

1 7
20

31

1 6

ZX

Concealed
pendent

(14.5)

04.5)

RES/2



-i-.

n-
dard
€s

Maximum
Spacing

(ft)

Multiple
Sprinkler

Flow
(gpm)

Non-
Standard

Notes

1-spr
.Flow (Pres)
(gprn) (psi)

(Pres)
(psi)

8 .1

4.4

140&165

16x16 16
18x'18 24
20eo 2s

1 2

1 7

1 8

1 7

24

45

(8.7) 12
(22.8) 15
(22.8) 15

(1s.4) 1s.5
(28.7) 21

( 18 .8 )  13
(36.3) 18
(14.6) 15
(19.0) 17

(21 .O) 13.5
(36.3) 18
(14.6) 15
(1e.0) 17

(19.3) t3
(34.3) 17
(23.2't 18
(30.9) 21
(36.2) 23

(8.2'�1

(16.4)

(18.4)

(e.2)
(43.7t
(8.8)

(30.9)

(7.4)

(1 i .6)
(11 .6 )

(7.4)

(11 .6 )

(11 .6 )

(7.7)

(14 .1 )

(s.8)
(18.8)

(7.4\
(s.6)

(10.6)

(18.8)

(7.4)

(e.6)

{ 13 .1 )
(18.8)

(13 .1 )

(18.8)

(10 .1 )

(17.2)

( 1 r . 1 )

(15 .1 )

(18 .1 )

(7.2)

(7.21

(8.6)

(11.7)

\15.2)

21
40

50

(14.5)
(32.7)
(35.4)

114.1')
(s1.0)
(l0.3)
(38.1)

Recessed
pendent

12x12
16Wx20L

12x12
16Wx20L

12x12 13
14x14 21
16x16  21

12x12 13
14x'14 21
'i 6x16 22

12x12 22
14x14 30

14x'14 tg
16x16 25
12x12 21
14x14 24

14x14 19
16x16 25
12x12 21
14x14 24

12x12 2l
14x'14 25

12x12 21
'14x14 

25

14x'14 18
16x16 24
14x14 26
16x16 30
18x18 32.5

(8.7)
(22.8t
(22.81

Recessed
horizontal
sidewall

Flush
sidewall

155

fhe Reliable Automatic Compatylr,tount Vemon, New yok (AOO_431 _t Sgg)

4 .15

4 .15

4 .15

4 . 1

5.4

4 .1

t60

165

Horizontal
sidewall

Recessed
sidewall

Flush

Pendent

(25.6) 15
(36.3) 18

(2s.6) t5
(36.3) t8

12x12

14x14

16x  16
.i8x18

2Ox20

1 2
1 3
1 4

1 8

1 1
'11

't2

1 4

(8.6)

(10 .1 )

\11.7)
(15.2)

(1e.3)

TABLE.S:13A. (Coninuedt



5-188 SUPPRESSION

Model Style

z(-RES Horizontal
sidewall

Pendent

F1lRES

FltRESt2

F1lRESi/3

F1lRES/3

Hodzontal
sidewall

F1lRES
.' '  .  tF2

Pendenl
ano
recesseo
pendent'

Recessed
pendent

Recessed
horizontal
sidewall

Pendent
and
recesseo
pendent "

Concealed
pendenl

F1lRES
lF2

F1lRES/3

Horizontal
sidewall

TABLE6-f3A. (Continue.t)

14x'14

16x  l 6

1$<18

12x12

14x14

16x16

16x18
't 6>20

12x12

14x14

16x16

18x18

20po

14x14

16x  l 6

'12t12

14x14

12x12

14x14

16x16
' l8xl8

20'€.0

12x12

14x14

16x  16

18x18

20'@o

12><12

14x14

16x'16
' l6x l8

16>20

18x18

12x12

14x14

16x16

20
20
2A

(19.8) 17

02.8) 1s
(12.8) 20
(25.0) 22

(ls.e) 18
0e.9) 'r8

128.7' 2'l
(36.9) 24
(43.7', 26

(8 .2)  1 l
(9.6) 11

(12.8) 12
0 6.4) 15
(20.5) 17

(12.8) 15

02_8) m

't8

1 8

{7.2) 10.5
(9.s) 10.5
(9.s) 10.5

(14.8) 10.s
(21.3) 18

(8.0) 10.5
(e.5) 10.5

(14.S) 12
(16.8) 13
(21.3) 14

( 1  1 . 1 )  1 1
(12.9) 't2

(19.0) 14

(41.1) 19.5
(31.8) 21
( 1 1 . 1 )  1 3
(19.0) 16
(26.3) 17

(?.21
(12.8)

05.4)

(10.3)
(10.3)
(14 .1)

08.4)
(21.6)

(7.0)
(7.0)
(8.2)

(12.8)
(16.4)

(7.2'�,
(12.8)

(10.3)
(10.3)

(7.2\
(7.2) g-tt minimum

155

155

155

25

34

12
't3

1 5
1 7
1 9

20
20

10.5
1 2
't2
't5

1 8

1 1
1 2
1 5

1 8

(19.9)
(19.e)

155&175
155&175
155&175
155
155

155

(7.2) spacing between
(7.21 sprinklers

(21.3)

(7.21
(7.2)
(e.5)

( 1 1 . 1 )
(12.e)

(7.e)
(s.5)

(12.9)
(17.9)
(25.0)
(2e.0)
(11.1) Defleaor 6-12in'
(16-8) distance

09.0) below ceilng

Sta/ SF

Lo-2

1 3
14
1 7
1 8

22
'13

20



FAST:RESPONSE SPRINKLER TECHNOLOGY

TABLE6-t3A. (Continued)

Non-
Standard

Noles

Maximum
Spacing

(ft)

l\rultiple'l-spr Sprinkler
Flow (Pres) Flow (pres)
(gpm) (psi) (Spm) (ps.

175 l2:t12

14x14

16x16
't 6x'18

16x20

12x12

14x14
'16x16

'| 55 12x12

14x14

16x16

16x18

16x20

1gxl 8
12x12

14x14

16x  16

175 12x12

14x14
'16x16

16x18

16x20

12x12

14x14

16x16

135 12x12

14x'14

16x16

14x14

16x16

12x'12

14x14

16x16

12x12

16Wx20L

12x'12

14x14

16x16

18x18

2Ox2O

' t7

1 9
25

1 7
20

1 3

1 4
1 7
1 8
25
2
1 3
1 7
20

'17

1 9
25
1 3
1 7
20

22
27
30

(12.e)
(12.s|
(19.0)
(23.71
(41.'tl
( 1 1 . 1 )

0s.0)
(26.3)

' i1

20

1 7

(7.9)
(s.s)

(12.s)
(17.e)
(26.3)
( 1 1 . 1 )
(16.8)
(1s,0)

Deflector
dastance 6-12 in.
below ceiling

fliFES/3 Recessed 3.9
horizontal
sidewall

( 1 1 . 1 )  1 1

02.9) 12
(19.0) 14
(21.3) 16.5
(41.11 19.5
(31.8) 21
( 1 1 . 1 )  1 3
(19 .0)  16
(26.3) 17

02.9)  11
(12.9) 12
(19.0) 14

123.7) 16.5
(41.1) 20
( 1 1 . 1 )  1 3
(19.0) 16
(26.3) 17

(16.0) 20
(24.11 22.5
(2s.8) 23

(7.s)
(s.5)

(12.e)
(17.e)
(25.0)
(2s.0)
( 1 1 . 1 )

(16.8)

(19 .0 )

(7.e)
(e.5)

(12.9)
(17.s)
(26.3)
(1 1.1) Deflector
(16.8) distance 6-12 in.
(19.0) below ceiling

(13.2)

06.7)
(17.5)

(8.3)

(s.7)
( 1 1 . 1 )

(7.1)

( 1 1 . 1 )
(16.0)
(7.3)

(31.6)

(7.1)

\7.U
(s.1)

(10.6)
(15.6)

minimum
)acing betws€n

lrinklers

'flector

Wisconsin (800-558-5236; in Wisconsin 41 4-570-5000)

165 12x12 (16.0) 131 8

4.8

165

20

20

1 7

21

1 7

38

1 4

1 2

1 8
1 3

1 t . 5

1 7

(1e.8)
(19.8)

(14.3)

(21.8)
(30.e)
(12.5)

(62.7)

(13.8)

(13_8)
( rc.o,
(19.5)
(21.6)

1 7
'19

20

belolv

4.3



5-190 SUPPRESSION

Model Slyle

Recessed

SG.RES

TABLE6-13A. (Continued)

Maximum
Spacing

(ft) (Pres)
(psr)

'l -spr

.Flow (pres)
(gpm) (psi)

Temp
K ' F

Multiple
Sprinkler

Flow
(9pm)

Non-
Standard

Notes

155&175

155&175

155&175

12x12
14x14
16x16
18x18
20t2O

12x12
12x12
14x14
14x14
16x16
'l6Wx l8L

12x12
12x12
16Wx18L
16Wx20L

'12x12

14x14
16x16

t 3
t 6

1 7
21

1 5
1 7
1 6
't9

1 8
21

1 8
1 7
2A
29

(e.1)
(J3.8)

(1s.6)
(r5.6)
(23.s)

(12.2')
(15.6)
(13.8)
(1e.5)
(r 7.s)
t23.e)

(e.6)
(8.6)
(23.3)
(25.0)

t 3
1 3
1 7

1 2
1 2
1 4
15
14
1 9

t c .5

1 3
1 5

t55

Horizontal
sidewal, or
recessed
sidewall

4.3

(7.1)
(7.1)
(e.1)
(e.r)
(15.6)

(7.8)
(7.8) 6-12 in.
(10.6)
(12.2) 6-1|2in.
(10.6)
(19.5)

(7.t)
(7.11 6-12 in.
(15.4
(20.1)

5.8

Concealed 4.9 155

' Wking Corporation_Hastings, Michigan (61 6945_950l)

o
(7.5)
(e.1)
(12.2)

(e.1)
05.6)
(21.6)

M-2

M

M

Pendentor 4.2
recessedt

Pendent 5.5
or
recessedt

Horizontal 5.5
sidewall ot
recessecl
sidewallt

Horizontal S.5
sldewall

(12.8) 11.5
(18.4) 13
(32.7'�, 17

(17.5) 16
(19.0) 17

(14.6) 17
(2o.7) 18

(24.1't 23
(25.9) 23
(25.9) 23
(45.2) 30
(47.7) 31
(27.41 25
(31.7) 26

(7.o1
(e.6)
(16.4)

(8.5)
(s.6)

(e.6)
(10.7)

(r7.5)

(17.5) 6-10 in.
(17.5) 4-1'in.
(29.71
(31-7) 6-10 in.
(20.6) 4-10 in.
(22.3) 4-10 in.

(7.5)
(8,2)
( 1 1 . 1 )
(2s.0)

-;s=l-

.,Tcessed o,
r 

tecessed p,- _, esc{rtch(

,'l,,,;l!'n.frj
] lenax;q,

,lt$:;fi- Jne,nrarimul

ilri,fjl?

'12x12

14x14
't 6xJ 6

12x12
14x14

12x12
14x14

1 5
1 8
24

24

16x16
16x l6
16x18
,l6x20

16x20
18x16
'18x'18

12x12
16x 16
18x 18
2WO

27
2A
28
37
38
29
31

1 4
1 7

29

(1 1 .'r )
(16.4)
(22.7)
(47.71

1 1 . 5
1 2

21

Flush
pendent

4.2

-
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TABLE6n3A. (Continued)

Maximum
Spacing

(ft)
(Pres)
(psi)

1-spr
FIow (Pres)
(Spm) (psi)

lvlultiple
Sprinkler

(gpm)

Non-
Standard

Notes

H-2, H-3 Flush
pendent

Flush

pendent

Concealed

4.3

155

165

155

'12x12

16x i6

18x18

20/20

12x12

14x'14

16x16

18x18

2WO

16x16

14x14

16x i6

14x.14

'l2x'12

14x14

16x  16
'|  8x18

2Ox2O

'12x12

'l4x'14

16x16

12x12

14x14

16x16

(10.7)

(16.0)

(16.0)

(2s.8)

(7.0)

(8.4)
(11 .7)
(17.7)
(25.0)

(17.7)

14.5

1 6
't8

21

'10

1 0
1 1

1 3
1 7

1 2

1 8

22

30

1 0

1 l

1 3

1 9

(7.0')

(8.5)
(10.7)
(14.6)

(7.0)

(7.0)
(8-4)

(11.7)
(20.0)

(10.0) Listed for sloped

ceilings to pitch
o f 6 i n 1 2

(7.11

(7.11
(7 .1)
(s.e)

(15.6)

(12.2) 6-12 in. below

05.6) sloped ceilings to
(15.6) pitch of 4 in 12

(7,4) 6-12 in. below

(14.6) sloped ceilings to
(14.6) pitch of 6 in 12

155

155

4.2 1 8

25
24

1 1 . 5
't3

1 3

't9

1 9

22
22

21

24
24

( 7 .1 )

(e.1)
(e.1)

(13.8)
(19.5)

(19.5)

\26.21
(26.2)

(14.6)

{19.0)
(1e.0)

1 1 . 5

13 .5

1 7

1 7

1 7

1 5

21

21

(18.4) 13
(35.4) 19
(19 .0)  17

(e.6)
(20.5)
(e.6)

Pendent

or
recesseo

Horizontal

sidewall or
recesseo
sidewall

pendent tt

Horizontal

sidewall or
recessed
sidewall

P€ndenl is model
pendent is model F

3- The maximum temperature r/a in. (6.3 mm) behind the finished
surface of the ceiling mate.ial directly aboye the test fire must
not exceed 500'F (260"C).

4. No more than two residential sprinklers in the test enclosure can
operate.

The test enclosure is built to be twice the size of the pmposed
maximum spacing of the residential sprinkler. In a typical test, the
walls of one comer of the test enclosure are covercd with combus-
tible cellulosic acoustical panels l/8-in. (3.2-mm) thick. Two com-
bustible structures with urethane foam, representing stuffed
fumitue, are positioned at the same comer. (See Figure 6- l3C.) The
enclosure is kept at an initial ambient temperature of 8O"F (27'C) 1

tre<lto control a fire for l0 mitr with the following

m 8as or air temperature adiacent to the sDrinkler-
xn) below $e c;iling ana t in. 1zO3 rnml horizon-
om the sprirkler-rnust not excied 600"F (316'C).
nr ternpemture-s ft, J in. ( 1.6 m) above rhe floor
^rcor length away fiom each wall-must be less
r C) during the entire test. This temperature must'u F (54'C) for more than a 2-min period.



6-192 suPPREssIoN

pendent spdnkler
sidewall spdnkler

spacing specified bY

5'F (3'C), and it is ventilated two door openmgs on oPPo-

site walls. The fire source is a of 12 to 13 lb (5.4 to 5.9

kg) mass, measurilg approximatelY
by 0.3 m).

by 12 by 12 in- (0.3 bY 0 3

for sidewall

o Themocouplg location
1. 3 in. below ceiling and I in. from spinkler
2. 30 in. below ceiling and directly below SPrinkler 1
g. Oireclly above wood crib and embedded in

ceiling malerial

is nt
lrc\
used

t0
u

Key: @
--.>

FIG. 6-13C. Fbe test anangernents t UL 1626 ftor penltent sprinhlcn (tcft) and sidewall spinklars (rwht)' The- simulated fioniturc con''";";h;ji;; 
;;hi""; 30 in. (7i2-nn) hish br 30 i't'-(762 mm) witu' .\" t:,'f.Y"*.TY!!,sists of 3 in (76 mm) thick ut'

1.25 tblsqft (6,1 ks/rr;) anlt is
decoraive plyttood paneling (bne
0.j m) vood cribs weighing 12 to
(6.1 x 1.2 m x 12.7 mm) thick ;;;;;;Z;;;;;;di,,t ,c strips' (Fot Si uni*: 1 i4 = 2s'4 "'n; lft = 0'30s n')

lii i iooa ru-". fne walh of the test riom-arc iovereil with 4 bv 8 ftxr+in' (1'2 x2'4 mx3'2 tittt)

;:";"r;;;;ffi;',;;;;'i-ioaji,.t g'Eitt''rhefuesounecoiistsoit2x-12>'12i'L(0'Jt0'3v';'E;;;i";;i.7*';;iG;ii;;i;;;l;iis 8I'i2.'4n, hish sndc;'ercdwith 2x4fr\tt'i",'

The wood crib is ignited by 8 92. (24 mL) of N-heptane-in a

pao direclty below the ;db. Forty sec-after ignition, the excelsior
The wood cnb ls rgnlted by 6 92. (z+ rrLJ or rr-x€PratE ur a

oan directlv below lbe;ib. Forty sec afler ignition. tbe excelsior

i'1, ru to.r i kg)l on the floor next to the simulated tumiture is ig-

nited.

The fi.e test is conducted for lp min after the ignition of the

wood crib. The water flow to the firstrsprinkler that operates and the

total water flow when the second spdnkler operates are specified as

oan of the listins limitations for the sprinklers in the test The total

ivater flow for two sprinklers must be a minimum of l 2 times the

minimum flow for aiingle sprinklerr

The water dishibution test reqqirements are based on the dis-

tribution Dattem of the prototype reisidential sprinkler used in th€tribution pattem of the prototype re$dentral spnnKer useo rrr urlt

I-os Aneies test fires.r8 The diatribution requirements involv€ col-

lectioniin both the horizontal and vertical planes'

All residential sprinklers in the test must discharge water al the

flow rate specified by the manutacturer for a l0- rnin Period simulat-

ing one sprinkler operati ng and lwo sprinklers operatiDg The quan-

titi of waier collecied on both the horizontal and vettical surfaces is

measured and recorded.

Sorinklers being lesred are required to discharge a minimum.ot

0.02 gpm per sq ft [0.8(Umin)/nf] at both flow rates over lhe enrtt

aesie; arJa, ptus an area 2 ft (0 61 m) beyond tbe listed covengt

arealn each itrection (only tire€ directions for horizontal sroewar

;;; .;il;i"t+ Th"y'-,rit atso *et tl" luutls of the test enclosure

Li'a hiiebt not less than 28 in. (7 | I mm) below the ceili0E with fle

sorinHJr operating and not less tbatr 36 tn tSl4 mn) wrl,-'::

sprinklen operating. Each wall surrounding fte coverage arer r' '-

o'ul.Jto U"'*"n.i*ith a minimum of 5 pe-rcent of the spinkleraP

t[cation densities at both flow rates.

Since 1985, the use of residential sprinklers has also b€en^tsr-

mitted under some conditions in accordance wilh NFPA,ll!5':;

tiallv. NFPA l3 allows residential spnnklers In dw:rrul1;;-

locaied in aly occupancy. provided thev tre jnshlled rn co'"'"-

-". r"irrt ,rtJ *qoii"menti of their tisting and fte po\itiomng rs'

qr-riremenrs of NFPA l3D. A dwelling unit is defined as one ' " -'

rooms zuranged for the use of one or more indivtduals tt'"o 
nn,

s€ther, as in a single bousekeeping unit normally lut j"q i.i" 
'r,",,t

tiving, sanitary. and sleeping facilities. DwelIng unltsInc-ru"" ard
rooms, dormitory rooms, sleeping rcoms in nurslnS.Iru"'-:'( n.
similar living units Occupancies encompassing dwellrnts """ rs,
clude aparlmeot buildings. board and care faciblres' 0oru"'jnle.

condominiums, lodging and rooming houses. and other t''*'

family dwellings.

I
t_

Sprinklor 1

Sprinkler 2

Sprinkler 3

' !1L + 9 ft
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iwe
le,llst! o!
x3.2
0.3
:xthtu

For NFPA 13 applications involving residential sprinklers in
dwelljng unils, the design area is required to consist of tbe four most
hvdraulically demanding sprinklers. (See Figure G l3D).

Other areas, such as attics, basements, or other types of occu-
pEpies outside ofdwelling units but within rhe same sbucture, are
iequired ro be protecled in accordaoce with regular provisions of
NFPA ll, including the appropriate waier supply requiremens. The
decision as to which areas are io be protected with sprinkle$ is also
rcgulated in accordance wi& the normal provisions of NFpA 13.
fiis meals, for example, that combustible concealed spaces gener-
ally require sprinklen. Althougb the four-sprinkler design area can
be used in the dwelling units wheo protected wirh residentiaJ sprin-
ggrs. any sprinlders installed within such concealed spaces would
have to |lse a clifferent design approach.

., Residential spdnklers insralled in sysrems designed to NFPA
I 3 requirements are spaced and positioned in accordi'nce with their
residential lisrings. not wi!h rhe spacing requiremenrs of NFpA t:.
I he waler demands for rhe residential sprinl,lers are the same as in
NFPA 13 applications, except that the multiple sprinkler flow re_
quirement is extended to four sprinklers rather than the rwo sriou-
lated forone- aod two-family dwellings and manufactured homei in
NFPA I3D. Tbe more liberal piping. componenr. hanAer locarion.
and water supply duration allowances of NFPA l3 D arJ nor permit_
ted in these systems.

Beginning in 1996, NFPA 13 requires residential sprinklers or
quick-response sprhklers in residential areas.

In 1989, a new staqdard was developed to bridge the gap be-
tween NFPA 13 and NFPA l3D. The new standard i, f.,[Fpii:e
Standard for the Installation of Spnnkler Systens in Residentiai Oi_
cupatciei up to and Including Fo r Stories in Height (lrcreilaftgr
refened to as NFPA l3R),

Like NFPA 13D, NFPA l3R is oriented toward economical life
safety protecrion. Sprinklers are omifted from buildint;;-;;;
have been found {o have a low incidence o[ fatal fires oisinarine i;
them, including combustible concealed spaces, .rnaf f 

"Uarf"oo?i

ard closets, aDd aftached porches. As with NFPA t3D, residentiat
sprinkleN are required throughout dwelting units, with some minor
exceptions. A four-sprinkler design area is required unless the lare_
est compartunent coltains fewer sprinkle$.

In recognition of the greater risk associated with muttifarnily
occupancies, however, NFPA 13R is more conservative rhan NFpA
13D, in some areas. RequiremJnts for plans, hydraulic calculations,
and system acceptance cenificates parallel those of NFPA 13. Un_
Uke NFPA lJD, NFPA l3R requires a consideration of the likeli_
bood that simulnneous domeslic Rows might occur rhrough
combined service piping. In addition, pumps and other key equi!_
ment are required to be listed.

ln ITIFPA l3R sysrems, areas outside dwelling unils can be Dro_
lected wilh standard spray sprinkler.. using NFpA l3 design criteria.

Quick-Response Sprinklers

Q^uick+espoose sprinklers ale designed to be used in hotels. motels,
otlices, and orher buijdings where fasEr sprinlder operation could
enhalce life safety. UL fust listed these sprinklers as quick_re_
sponse sprinklers based on performance comparable to a ;tandard
response sprinkler equipped with a quick-response electronic squib
actuatot, a device marketed by one sprinkler manufacturer in the
1970s.

Quick-response sprinklers, which are essentially standa(d
splay spdnklers equipped with fast-response operating rtecha_
nisms, wete first intloduced in 1983. They were developed by man-
ufacturers in two differenr ways. One was lo replace the aciuatine
mechanism of standard spray sprinllers wilh rhe more sensitivi
heat-respoDsive elemeot used ill residential sprinklers. This sprin_
kler was rben resubmitred {o a testing laboratory for lesring and list_
rog under the product s@ndard for standard spray sprirklers. Tbe
olher way was lo simply submit a residenrial jprinkler to a tesling
laboratorl for testiog and listing uoder the provisions of a produci
standard for standard spray sprinklers.

It was nor until 1988 thar full-scale testing showed that quick_
response sprinklers could be used effectively with the traditional
arealdensity_design approaches found in sprinHer installation
standards.l9'2o In "control-mode" testing ofu g-ft, g-ln. (Z.O_-.t ur-
rangemenr of a srandard plastic commodity under a 20_ft (6.1_m )
ceiling, multiple tests involving sprinklers identical in all respects
except sensitivily indicated that on average fewer quick_response
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SUPPRESSION

ffillrtn 
acdvated to control the fire than srandard response

-,p*fi 
H,ilffif" Jiffirlx., ;gr *e- u,se of quick-response

arsopermireari^se;;;;iilii#.lT.Tff l,::TilffJ"-":yet been recognized for use in eitra-hazard occ"p_ai*.ri., "rI

?},:iiqq'i,ffi !Td;'lt,tffi i:lr+x;;li::H;tnif
:t1raq of Materials, quick-response sprinkJ... ,u".. p.#nJi_us: a:.rn-Tck sprinklers. Research i, i"*nUy ,oO.riuy'to'fr.iimrne if quick-response sprin*Jers can be used ,u""".rnitty i-Jalysystems as well as wet systems.

Early Suppression Fast_Response Sprinklers

il::Hit'iff ff lf 
'fi fi '.n"'H:,:r"i?dl#fi 1,:ffiir'l

rng with FMRC. Lhe National Fire prorecrion Research founCarioifunded full-scale testing to prove thisuppression or a high_"n",,""r" o,"ttJlllit.f 
nse sprinklers made

, , .Like irs.predecessor, the large-drop sprinlter, the ESFR sprio_
:.:1,: 11,:"9{ ro prevail againsi fte sidg n " plrrn* ".rr"i","a
Xi:T: l" 

i:dr:b,+ and waretsx5g 6gsr.rpancies. However its de_overy ot warer to fte buming fuel surfaces i. """ornol-iil"i i"
iff#ti!i:,:1'momentumraiherthan'h;;;;;;"i;fi;;".'r

Operatjng at a minimum D.e

lfi [,:;jryT:,Tffi,ti*:i"*'$ld'"ijiff H]ilii.ng,25 ft.(7.6 m) of ptasrics srirage ""a* " iO_n iS.i-rni*iil".;',ffi:ff-""'i":l*ifr -#ly;f .:,fru.U;mfl .l *i:3i-l:Fi#":i,,"Jit,f 
.:rt?,.#tT*:#jixfJ$.",.fl t"j*plicalion of rhe sprinUer for the protecrion of *."of , -ioti!.special hazards.

'Quick-Resp^onse, 
High_Challenge,,

Large-Drop Sprinklers

ffi ,:H::tiff:;, 
hish-chailenec spnnkler resulred fiom one

iffiF:,Br#r trJ$;*dtr :l"#*t df rtrfispray d.oplets would be more carpener.mrion ofa srron, "o*-o or"'iltilt 
achieving gravirational

*.'E!fi !"Ttxtl"T.l:'"1f,::x ;ff ffl l; ff ,lill;$i
:ffiilh[xTiH: ;'*"I.,?l;',"**, r, "*o li. ri; ;;;;:
spnDkler wirh a 0.64-r. tru-.,o10ff3?,liu"TiXiand 

is an upright

i"Tjsf 
",;il&x';",fi ,Hli"$:fffiTTliji:'*-J;"1s:

$ft "'...T,i'jl;',illli?#:"'##.Ji, ji..':##iiT"':,*l
;"j$ffi :i*""!ff $1.;if, ::f f ,?;.J"1",".f ,i-r;;;;ffi ;;;;:

,::r#ii"6:li1r:iii'#{;"$m;Jffi J;iiT,* j:,#.,}:
rog the screening for rhe ESFR-protbtype spri"ru"i. a* i"ir.i""iir-.-_ry1d&',],i,!i*:lTTlilTn",i'.T',n""i.i"'",9" jTilff ."tffi
;ff"'#::'J""J$.:";T'i;lTf ::,XXl#'_lft;jxild

tri:tt#si;i#**'# j$,H:ffi ":i;tri:it
, 

Nevertheless. this sprinkler had alre
tne eyes ot many. A variarion ofthat sorildy 

esrilblished 
ih

,,:xT; ;,x*f:;rit;t ;:Htffi :i ffi ::1.1Y
,m?#i:i{#r[i'"3"]?r,'##ffi
ffit?ffi*fl1:Jr+*t'J:rmrn;#
Quick-Response, Early Suppression
Quick-response, early suppression (OR

m'":t"*;*tlri*:i'-'""**'".f,ildiJi$l',7
fffi ;;;fi i:,Lj;:rrffi #.l"jil"li;i:j;fx..:*
which could be used in a wiOi'variety oi uusiness. merca
il"#:.:Tll{:, ̂ "!y1,:1: and. 9ft e; uppri"ation,... n lffiJAf:Int:"":tr"r,r!;ilrl'ni,iffi fr ":i#
INC.ENTTVES TO MORE WIDESPREAD

USE OF RESIDENTIAL SPRNI(LERS
There are certaiD incentives that cat stir"fi il. r';'ffi#;:.";:"il,:13#:: T:Tiilf,;,;H
Reduction in Government Spending

l:1T:y]i.tt 
,9.rns of govemment spending, resulting from puLItc^pre.ssure lo reduce property taxes. is a prime facror ii rhe firruegrowrn ol, the resideDtial sprinkler concepi. Many fire departmentrare lorced.to protect larger areas and more subdivision; wid rhesame num^Der ot or even fewer people since nnancial restricdons

:T::: 
" 

l^r:d"pq.enr's abitiry ro grow wirh the communiry, Asa^re-sult, allemares to tradirional fire_nghdng lechniques mnir beround. Une ofthem is the use ofresidential sirinkiers.

".-._13 
C,"t"n,:, CA. was rhe first community in the Udrr.iJtales to-p_ass a residential sprinkjer ordinance in lqgo as pan oftlc

nre 
-departrnenlt master plan. This ordinance requires automaticspnnfler syslems to be installed in all new residential conrrrucrion

lf 
pnme motivation for the passage of this ordinance wa.l San

Llemenle s cutbacks in govemment sDendins brousht about by
rroposrhon I 3. the state's tax{apping measurelManv-comrnurides
across ue country face similar situations. Auromaric sprinklen in
resldences may be the answer to fewer fire fighters and longer re-
sponse times fiom the 6re department.

Insurance Savings
Although the€realest benefir f.om widesDread installation ofres.
oenual spnnkjers wol be the tives saved ani iIiudes oreuenred.lo*
er property losses willbe a secondary and su bsiuniiuiU" n"n r. An d.
noc comrrulfee lrom the insurance industry soonsored a numkr0
ue tesl hrcs in Los Angeles and concluded ihat residentialsprir
xlers have_Oe potential for reducing homeowne6.6;61p payrnenl
exPensesj*As a result. the lnsurance Services Office l lSO) persor
al Lrnes Lonrniltee recommended that a l5_percenr reduction i{f
homeowner's po[cy premium be given fo, i'n.ruttution ofrn Nfl.i
rJu resrdenbal sprinkler system. While rhis would nor paY iorrn,
syslem over a shon period of time. as is the case jn many cornttcl
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Buyers' Attitude

Mjle one srudy indicatedrhar 30 percent ofrhe people interviewed
!E ceived no need I or a res identjal sprinlder system,r 0 a | 9gO survev
published by tie National Association of Home Builders on luxurl
fe3tjre-s that buyeA want in a new home showed that l4.J percent in'_
dicated 

"fire suppression systems" as a choice. Fo. pot*iiul buy"n
with incomes over $50,000, the percentage rose to over 20 percent.

Tnning

G€ater land use may be possible wib zoning changes thar would
tsmu tuly spflnKtered resldeoces to be built on smaller parcels of
hrd. lhe assumption is thar the space between bouses will not be

from a fire proteclion standpoint if an enure smet or
lrs fully_sprinklered. One could argue. however rbat if
system tails. the resultanl 6re involving a number of

cial installaLion". lhe continuing iDcreases in the cost of insurins a
5ilgle.family home make this a significanr incentive nonerhelessl

Real Est ate Tax Reductions

ln 198l, the State ofAlaska enacted into law a signincant piece of
hgjslal ion lhi l l l las a oramattc rmpacl on the instal lat ion of spriDl ler
syirems throughout that slate. The law provides that 2 percent ofthe
nisessed r rlue oI ary structure is exempt from taxatio; if fte struc_
nne is protected with a fire protection system. The word ,.structure,,

h significanl in lhe law, since it also applies to homes. ln effect, if a
hone were assessed at $100,000 for purposes of taxation, lbe as_
sessed vaiue would be computed at $98,000, p.ovided that it con-
bined a fire Protectron system.

. Perhaps the most significant legislation promoting the use ofsprinkler systems, however, is rhe lqgo Americans wirhbisabilities
Ar,L In lggl,.the U.s. Department of Jusric" p"bld;;;;;,h";
:".1T: TTg-..r{ f9r ptaces of pubtic u".orn-oauUon una io,o'_mercral racrLtres desigDed for 6rst occuparjon after January 2i,1993. Alrerarions to existing buildins
,*" "f 6; ";;;;; i; ;;;;:?;;;::,''"" 

.,'o comprv. A ke) rea

thar do nor bu* di,*r ";;;;;;;;:-il"jl::r:n:T,?:13,T5:
areas ofrescue assistance. except those build;"gi ,l,at h."" ir"pir_vrsed automatic sprinkler system.

Construction Incentives
Many- Aurhorities Having Jurisdictr.on have used buildine codemootDcauons as an inceDtive to install sprinllers. Cobb Countv.
GA, was on€ of the firsr communities ,o urn.nJ ii, g" d;rrg, ;iConstuction Code include to such i
s'ucrures equrpped with,r.id""ri"l.pT"fi3i:ach 

for multifamilv

. Wiile these construction alterations can be a major incentiveto install residential sprinklers, the disaster pot"ntiut _,irt ut*uy, Lconsidercd if a fire, for whatever reason, ,froufa ou".po*"i if,"sprinkler syslem. This is especially no" if tfr" "yrt"- ir'a"rienJ
with the midmal warer supplies required by NFp;'13;- 

-'"'t"'-

,. The C_ity of Dallas, TX, adopted a buitding code thar requiresall new buildings or those undergoing maJor renovahon, havinq anarea€reater than 7.500.sq ftt6eZ mr)lro nav" "",.rn",i" ,pr;J.ii.Ar me,same ome..tltrs but]ding code encourages the instiladon ofsponKer systems by allowing design options that may allow differ_
lLt-l9l"l: 

t..o*.i,,t" fire.protecti-on fearures In exchange for ..ac-
rve automahc sprhkler altematives.

Performance

Since.l983, Operation Lite Safety. a projecrofrhe lnternarional As.sociation ofFire Chiefs. has been coileciing in"ia"or ."|o".'oi..r_
idenrial _sprinkler activatjons in systems insralled in accordance
with NFPA l3Dor NFpA l3n as of July l i . I995. A toruf oiSSi
incidents hav_e been repo.ted. Of this total, 35.2 p"r""nt of if," nr!.fiat adivated sprinkjers were reponed ro have originafea in Utct_ens, ano 14.9 percent in bedrooms, with 20.J percenl listed as ..nol
reported." Table 6,138 shows rhe reponed aciivarions Uy ,o"_ oiongtn. tstgure 6-l3E shows activations ofresidential sprinklers bv
occupancy, as well as the number of sprin_kJer activations oer fue.2;

lle

could be much greater

r Legislation

to the San Clemette ordinance, a number of other Cali_
nunltles have passed resideotial sprinkler legislation, in_

99g:q..^""q ind Los Angeles C'"rnry. ey-leer, .or"u ron ualdomians Lved in communiries in whicb residen_

of Florida in
ard time-share

passed a law requiring that all
three stories or more high in the

It also that all existing units be sprin-

TABLE &138- Room ol Oigin of Beaidentiat Sprjnk er
Activation

Flques
ers.

dsions with

cial

y i n d l e t
980 as Pafl
quires
rdal
dinance
rrought
tanY
utic

cent
allati(,-
'ould not

Kitchen
Bedroom
Living room
Closet
Launory room
Basemenl
Bathroom
Storeroom
Garage
Others
Not reported

35.20/o
14.90/o

7.Ao/o
3.6%
2.7%
2.20/o
1.50/6
2.4y"
44%

20.30/o

Note: Data as of July 31, 1995.

Code Requirements
Beginning with the t99l edition, NFPA 10/@, Ijfe Sa,fety Code@,
required the use of quick-response or residentia "printfJ.s in new

se ln
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