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Abstract - The sprinkler system is regarded as the most effective fire extinguishing system. In this study, we
proposed a sprinkler layout optimization framework based on fire simulation and mathematical programming.
As a case study, the target space in the form of ordinary residence was set up with the size of 5.2 m(L)*5.4
m(W)x2.4 m(H), and we constructed the fire scenario that polyurethane couch was ignited through
carelessness. And we simulated and analyzed fire speed, temperature change and heat release rate according to
the type and number of sprinklers installed. Through the formulation of installation and damage costs depend-
ing on sprinklers, the sprinkler layout showing optimal performance was resulted from mathematical
programming.

Key words : sprinkler layout, fire dynamic simulator (FDS), mathematical programming, cost-benefit anal-
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Table 1. Characteristics of sprinklers
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FDS Initial droplet Cone angles for
. Flow rate .
Sprinkler type property . velocity water spray
(L/min) 4
D (mys) (deg) Response time index( Vs ),
A Acme 189.3 10 30 / 80 activation temperature(C)
and
B Acme 1923 12 35/ 80 droplet offset distance(m)
are the same.
C Acme 195.3 14 40 / 80
D Acme 198.3 16 45 / 80

KIGAS Vol. 16, No. 2, April, 2012

- 54 -



A

pid

A ek v sl o o] A stE T3 sHA A E o]

SR ER 6.139

=55 A 3566

J|EFEES A 504

EHoH A 4 - 898

wury s e

QubAE 04

A ] 7630

8 zaae s
e ]

SNEBNE e

CE R mE

DA {44

—

fr——
A — "
A A =313

JNEtHEE T e

_—
AHE A 5,394
2,000 4,000 5,000 3,000
SHH(A)
[ ——
1% 224 10,527
= e
A 2
A E(EY ) 184
sersy ol m
2l
3l & =
g_ FF2| 17.870
# gamo gufw
2NEH{gor
O] Ak 'é.m
et on
HEZLo| A S 1043
5,000 10,000 15000 20,000
()

Fig. 1. Fire statistics of year 2011[1].
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Fig. 2. Fire modeling of the room fire without
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Fig. 3. Fire modeling of the room fire with sprin-
kler system.
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Fig. 4. Damage according to the time.
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