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A Study on Design Area of Fire Sprinkler System
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ABSTRACT

Even though the sprinkler system is a essential fire suppression system, the design engineers do not
fully understand the concept of design area which sprinklers operate. They frequently made a mistake
to form design area and calculate it. The shape of design area is a square or a rectangle which branch
side line is a little longer than the cross main side. NFPA demands to lengthen the branch side to 1.2
times than the cross main side and FM demands 1.4 times. The longer the branch side at the same
design area is, the bigger the water quantity and pressure is. At the results of hydraulic calculation
of design areas, when the branch side is longer 1.2 times, the water quantity became 4.6% bigger than
exact square and the pressure came to 4.67% bigger. When it is longer 1.4 times, the water quantity
and the pressure are bigger 7.52%, 14.51%. Therefore, the sprinkler design engineers should follow
the general rule of design area, exact square or rectangle which length along the branch line is a little
longer than length along the cross main, to design more stable system.

Key words : Fire sprinkler system, Design area, Water quantity, Pressure

.M =

J. of Korean Institute of Fire Sci. & Eng.
Vol. 24, No. 3, 2010

= 1~3700) Q8] 23tEe Aoz Rugy o

2E5d AE 7P FAEA AYgshe sz
= A T syt 2= F8 vt} 1874
P FHI=rt dyE o] 130 dA AR
2 &SRR A A BH R AEstd g
e 96%°l °]23L o] F 91%7} ~EFHF

E-mail: sobang1961@yahoo.co.kr

93

olFHA AspduEAN 7P FoF AXE AATIL S
2xg ey Adulo] o] A Al Sl=rt AEshe
2Rl AAA A gt olsfjo] HHom HAHA Y
FEHE Ashke Aol dF gA] oA vgede

AL = Aoz Yyt o & d+=
22l dvle] dANA ] JuE A= dF
S A|A]3F3L National Fire Protection Association
(NFPA), Factory Mutual(FM) SollA] AA S AW

|
l

i 2

(s

3T

[o > KU ot rE rf
ot



94 A7

Aol Feof Y=g AWtz sttt olg 3 e
=71 1071 2070 30702 AAHA S MZ7}F 1.24)
A, AE, 7271 128 32A 283 7E27) 149
A AAste] AAE AAEAL ©] S Hazen-Williams
o] wpEkEAALE 2] o] 83t 1571] AAHA o
S QTR 4 EE e FUT WA A
AAWEH e & d2A & A 27 4
o] YA Yeht=7tE vt dl=e] A=
AQER =] Figo] AR E o e wiH=AEY
Holl 9s AAE S A u#S KSD35072 3}
don #FH & S0l E NFPAIREZHEY 715
oA AAsE BE ARGl BHA] SRSt ARG
Cipie=

2. HAIHY HElio| 2F

2.1 MAIMA SEfe| HY HE

AR SWAARTF Lo AAlete 22y e Y]
o] AANA L Hxol {3t s AAs] flst
2l = ol whet AA St Jon i
T FeHE v Fa3 A EE FAUE 1
7N, 2070, 3070 & At FE 3t fFe ArtstaL 9l
o, =i AAHAE FAA FaL = AA ol
t}. Figure 12 3= 10715 71522 AAE A=
HUGo ZHE SAUHRE 10719 = AAZ oo
33 Figure 2 9A] Sl= 2015 71508 AAE A
o2 Felo] AARe] THOZRE FAMUE 20015
AR oot}

N R

o O

T

EE R
R —
25504
e
42 2 3
b | 5
O 1 O
]
2 LR —_ 2
L= L0 L] -
M%M%@Elﬂg /
] 1 [ T 1 |
D O O oo H
I T8 1T /

O d

Figure 1. XX Library of Suwon 10 sprinklers.
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Figure 2. XX Office B/D of Pangyo 20 sprinklers.
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2.2.2 Factory Mutual(FM)

FMel M AARA e 7b2 wakow 14u) 71 HAL
290l YT A= 279G ol AIE U
HgH o At 33 e ¥ A7 SEsky
£ olmolt., AAmAC] 270m7% AS TP Fel
Aol 144270 =23mE 7 # £ A= F&
23/3=7.7 W2 dhte] 7pA ) Sl = g4 37} v}
Aet ARl mapEe] S el =g
EELES

2.3 MAMEo| HEl H I b AL

2= = 1070, 2070, 3070 71Fo= A= 1.24], B
Y, 7= 124, 7k 1487 2+ ZF 71 AR B
Az o] AAHAS A ste] zF AAHAo o)
F I RS FEAAe g skEsle] ¥kt
A o] wpx| et 7EA| o] X &e] 7R E
Zk2] e 2o ko) =g AR Al wApH|
Zel| 7h7ke] Q= FlEvt AAH A XFEHEE 3Ho
of gith. wapjel| 7te =g AAMA| E3}
A7l Aol ¥ B2 fE 4Ee grste Wil
g Zlolt}. o5 FE| A 3le] v

23.1 = 10709 AS

AARAE A27} 1.28) ZA, AWE, 7127} 1.2
v =LA 23 427 1460 A 2FEke] AAE A
ABFRIL Blts 7RI AS- =g mApE) ol A
] AAlste shrke] AdAE - vkt A
AE AR 7 F 4o A9 Table 19 UERT o
2 AARA 7127F AR = AR 1.984, 2.293,
2.296, 2.558kg/cm’ZE AH FA YERdTh T3 mlx]
2 3= iE bl He] AX|e -] 9t
< Table 3¢ UERSF OE 229002 =2 wapuj
oA 7h7ke] AXF 73991 2296ETF 2HA YERGTH

2] 7= Table 201 Ve TIE 922, 978, 948,
%1pmeE A&S & & == eyt of2E
AAEA 0] = 107] 2 |F- ol F7HE S YERd

gEeldv]e] Aol tig A+ 95

A Faoh A e 20 E W) AXE -9
32 Table 39 et Az 7o) 915lpme 2 WA}
wjjel] 7i7to] A8k 921 948lpm¥rh 2A| VERTE.

232 d= 20709 A$-

e AAIHA ] 7E27F AojR ol W} Table 19
A HolRo] 2347, 2702, 2.97, 3.218kglem =
AR frF =T Table 2014 Ho]5o] 1834, 1899,
2029, 2079lpme. 2 AA Z7leks A F HolF T
k. 2719 Sl=g wapl ol We] AAF 7o
FES Table 3914 Ho|5%0] 296302 297kg/em? 1.
o 2 yeton % A 19828 7hrke] AAg
735-21 2027lpmEtk ZA ekt

233 3= 3079 A%
Figure 3 A&7} 1281 o 71 Azt o] AAHA

0 50 o500 a0 S ow o2 s s )

)
SN
@
®
IS)
®
@
®
)
®
®

0 S s0 S oso S oaoi S w0 o s s )

o s0 Jos0 a0 o SR s s )

®
8

0 S s0 Joso oaon w0 o2 s s /)

100]

0 s0 Joso a0 w0 o2 s s /)

100]

0 50 oso e S ow o2 s s )

&W =l BRI )

Figure 3. Case of 1.2 times longer of cross main side.
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Figure 4. Case of square.
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Figure 5. Case of 1.2 times longer of branch side (Demand
of NFPA 13).
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Figure 6. Case of 1.4 times longer of branch side (Demand
of FM Global).
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Figure 7. Far side Installation of sprinklers on irregular
branch.
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Table 1. Pressure Demand as Result of Hydraulic Calculation

Pressure [kg#cm?]
¢/ml.2 Square branl.2 | branl.4
10 s/ps 1.984 2.293 2.296 2.558
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Figure 8. Pressure demand graphs as result of hydraulic
calculation.
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Table 2. Water Demand as Result of Hydraulic Calculation

Water Quantity [Ipm]
c/ml.2 Square branl.2 branl.4
10 s/ps 922 978 948 941
20 s/ps 1834 1899 2029 2079
30 s/ps 2860 2971 3140 3268
3500
oy 3268
3000 :_2856_,_.—-—‘72511
2500
2000 —Ww 82109
1500 g =207
1000 —5 » s o
500
0 : )
1 2 3 4

Figure 9. Water demand graphs as result of hydraulic
calculation.

Table 3. Comparison of Near Sprinkler with Far Sprinkler
Choice of Near sp. / Choice of Far sp.

Water Q Pressure
10 s/ps | 948 915 | 2.29 2.290
20 s/ps | 2027 1982 | 2.97 .963
30 s/ps | 314 3099 | 3.327 3.325
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