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Abstract — A Numerical study was carried out for a propane gas pool fire in the fire test room of
2.5mx2.0mx2.5 m for testing a inert gas water mist system, to investigate a possible under-ventilation
in the fire test room. For the fire sizes of 60 kW and 120 kW, changes in the temperature and CO
concentration with and without a window were investigated. It was confirmed that the influence of the
window on the distributions of temperature and CO concentration was small in the two fire sizes, and
hence the under-ventilation was not occurred in the room.
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Fig. 1. Computational domain and configuration.
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Table 1. Dimensions and locations of vents.

Vent | Dimension Location of center Remarks
1 10.8mX0.95m]| .25 m, 0.0 m, 1.43 m | open/closed
2 0.8mX1.7m/| 2.5m, 1.0m, 0.90 m open
3 109mXx045m/| 0.0m, 1.0 m, 2.08 m open

(a) Window (vent 1) and doorway (vent 2)

i
(b) Exhaust (vent 3)
Fig. 2. Vents of the fire test room.
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Table 2. Combination of parameters.
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Case no. Fire size (kW) Vent (window)
1 60 open
11 60 closed
111 120 open
v 120 closed
&tk FDSE frAl ol st = 24 4= 2] ®AK(direct

numerical simulation)2} T 2}& X Aklarge eddy simula-

tion, LES)7} 33}

t}. FDSeI

At
o] FH| o} shAlF Lol whet Table 29F 20 Case

L 1L 1L, Ive] ¥ 7EX)

Height [m]

Height [m]

- R
A R E IERE
SELE R R
U}-j_a/\ﬂ }\1-

whe] 7] %%}(default)_h 4

U ol‘:_E]]

THa e

, O] HAbg, U
J51A] 93 aulE AR
23 ZAAE ge FuEF o 7)%5 0]

SER P

g Al

B EEEE
TYPES T

—a=T

LESE

‘HO
)
Y

IJ

73l tiste] AlgeloldE

AT, AR A2 T 400 7 240 Lo}
L5
I
15 Pe
Lo —5—vent open
—A—vent closed
s F
3
00 i i i A A
0 10 .1 k1] 40 0 0
Temperature [*C]
25
20 7
P
15
1.0 =B~ venl open
—&— vent closed
05
P
00 L L i i . i
0 | 2 i 4 5 3 7 B
CO [ppm]
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concentration at P;~Pg (60 kW).

27—

Ad el F71° A FAAT-

COTLrt 2773738l =E3lmZ AMAIZHE 6003
2 3tk 7t 3R] 25 ¥ COFE9 AT
ZHe 4002 HE] 60027FA] Q] LA BRE 733
t}. Az Ar)e AuIANS i Azt wE
Azte] o)zt A Qe 5eme] FIHAE A5}
o, AAFE 50X 40X 5070 = sttt

SHAITFEIE 60 kWo iz o] d# 9-(Case )2
@3l Z9-(Case el 212} 585 P~PeollA9] B2
T8} COEEE Fig 39 mlwstdnt. 71537 A9
e PP E Q7] 2&of ZH& 20°Co] A, Hlj 7] o]
A e PHE 2571 St ui 7)o S PyellA
oF 39°CE UEFStT]. vl 7] ol A o] &= e 7l

of FAJC] A ZE & F U

S, COsEs w717 5 1(Ps)°ﬂ"1 ok 4 ppmo] 3L,
%}%Ol 23] g o of o =AW FEe] AE st

F&d v A= FEg2 vl A

Flg 4= Fig. 33 2H& Aol 233 Po-P oA <]

5

g Py

Xk
Eis b —B— vent open
: ) == wvent closed
=
=0 b
la P

R

a0 I H ! ! i .

(1] {11 A0 A 4 S L1 T
Temperature [C]
25
T.\

w b ™
E L5 —B—venlt open
= - —#—vent chsed
20
=10k
=

15 F

t,.n i 'l i i i

0 ] ) 3] = 100 120
CO [ppm]

Fig. 4. Comparison of average temperature and CO
concentration at Pg~Py4 (60 kW).
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Fig. 5. Comparison of average temperature and CO
concentration at P,~Pg (120 kW).
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