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ABSTRACT

Numerical simulations were carried out for a fire in a clean room to confirm needs of a smoke
control system and a sprinkler system, and to investigate a possible smoke spread-out. For a 1 MW
methanol fire in a space of 39 m x 13 m floor and 4 m high, smoke spread-out was scrutinized for
failure of the sprinkler system and/or the smoke control system. It was shown that the smoke control
system removes smoke safely without the sprinkler system and that the sprinkler system is required
to suppress smoke generation and spread of the fire, and to remove the smoke quickly. It was also
confirmed that highly reliable sprinkler heads and automatic fire detection system are required for the

sprinkler and smoke control systems.
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Fig. 1. Computational domain (39 mX 13 mX4 m).
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Fig. 2. Evolution of iso-temperature surface of 60°C with
normal operation of the sprinkler and smoke control
systems.
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Fig. 3. Evolution of particle distribution with normal
operation of the sprinkler and smoke control systems.
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Fig. 4. Evolution of temperature distribution at the vertical
plane of y = 6.5 m with normal operation of the sprinkler
and smoke control systems.

120000

100000
. 80000 R © smoke control,
= sprinkler
E f + no smoke control,
56‘ 60000 |- E. sprinkler
S + smoke control,
- 40000 | no sprinkler

O no smoke control,

Time (s)

Fig. 5. Comparison of time-variation of the number of
particles in the computational domain.
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(a) Temperature distribution at the mid-plane
(y=6.5m)

(b) Smoke spread-out through the door

Fig. 6. Distributions of temperature and particles when the
particles start to spread out through the door (t =27.7 s) due
to failure of the smoke control system.
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(a) Temperature distribution at the mid-plane
(y= 6.5m)

(b) No smoke spread-out through the door

Fig. 7. Distributions of temperature and particles when the
particles start to spread out through the door (t = 86.6 s)
due to failure of the sprinkler system.

SR L HF S =R A0 A2 F, 2006 H

AAn 7 Z7R e AFaL JE AVE BF wiEst
= B2 Azke] 289t & sAlAr 7 A A
I MWRTH EX 6 ZAY b 7tadEde] FA4
el gle o, 2z Fedu|7} 25s gow 3}
A7F BaE shsAel Atk 2HER Ar]e] WS
At B S A71E wiEsted dEle A @
=3, shAle] ke W] S8 2z

7hdadks & 5 ok

323 AQAu| e} 2xzgFAne] 2

A A e} 2ZHFeAnr B AR EHA] &UA
v AEskA ke #Hote] Aol Fig. 59 FAA ¥
F2FEmo smoke control, no sprinkler)2} 7+o] ¢17]¢]
Ap7E AL S7vste AR 223% Foll A7t &
YTE B3 HoeE FEH7] Al o] 7k
TG FAEHY 2= 9 AVYA BEY EYF
9] BFo] Fig. 8ol YER Uttt REEXENH 37
7t 2Y+E FE IEE FEES Y T YA, E
T F-2AA ] A7IYPAY] EEXRE ol 1T
At aHEE Az du|et AQdET 25
A %= Agoe A7 EYUTE B8l APA
o] T Fdrdoez A7t EatetA Eoh

£ 244y o

3.2.4 SPAIEAY ] X

AF7HA] gAY HAAAA = HAA Wl 2T
FFo g2 ST, AQANTt At ASdde
Aol w7|gvE EYTE B8l A5

temp

o = o o o o o
= =1 w o o = =1
- - (2] ” o o™ o

(a) Temperature distribution at the mid-plane
(y=6.5m)

(b) Smoke spread-out through the door

Fig. 8. Distributions of temperature and particles when the
particles start to spread out through the door (t=22.3 s)
due to failure of the smoke control and sprinkler systems.
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