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A Numerical Study on Smoke Exhaust at a Underground Room Fire
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Abstract :

A underground room fire was simulated to investigate the effects of smoke exhaust on temperature, visi-

bility, soot, etc. in the room. A room of 6mx6m=2.5m with a door of 0.9x2.0m and a 0.5MW polystyrene fire in the
room were considered. Temperature, visibility, CO volume fraction and soot were compared for the exhaust velocity
at a vent located at the ceiling, 0, 1.2, and 2.4m/s, respectively. Results showed that increasing exhaust velocity de-
creased room temperature, CO and soot, and increased visibility.

Key Words : underground room fire, smoke exhaust, fire simulations, temperature, visibility

1A &

B EAREE) A3hdol »li'
o] AE H)Fo] AL gow, Be -rt’i" 1 Ast7}
& X9 gFol8giaz o\%m - SHAA
c57],1 q84L nHaA % 7}03*3 WA}
A0 gleE BTsa A4 Rr1gA e &
718 W& sly] g AR} fle el Bk 5
3 A&t A= x| skagtel A4 %%‘%—
Fat7] wel sAEPA 4 o
Azt 2 AT o 11:} =3
A A Ao Z wZF o] }J\“ N5e) A=
SAAe dobsly] Q53, A2 Hstd 1
AT 5o T do) ¥,

25} 2HHIAE-S A& HEe £33 X
a7ke Aek 223 7lE %m”-413”@
2 ol H, 718} 2utiAEe] x|sA) A
Zol 447t AR S vFo] AXT k. »JEL
o A=A et AR 1599 thFo] L]

49 i

" To whom correspondence should be addressed.
wepark@pknu.ac kr

BB

A FolA 46%Q < 737} A kel $Hsa
on 1 % md Z7kste FAlolth A ssso]
£hdae AMEFO) AT =95, FEFE
ol gRES AXEtaL glom, riztAlAIE 9 #E
o] #az gAA 22 JduHfE 2Ygstn ok

ol2]3t z|stAlAd 9] A fEA o] A Hzhgol
oz} ol g A7t Fke) A glck. AL 5P
L Agen A= Qe AR EETHe Aol
A A7 BAS o AEo s BilEE AVIAE
7 gl R AL Pk 29y 5
& At AE Fe EEANHEE oz A
FEART old ME It FAHE A3
t}. ojutol| x|&td 3}AfA] AdMdn]9} A QAdH]o
£ 97] 2 g §5 52 248 4777} qlvk
B Ao 5L AstFol-gdae) ol Al
Aoz Ao okt AR A&EziA 3HA
7 ARASEE W 7] FE B viv| ] e F
2 ANE AHE A Aolth o]& Y A
siopEol 844 duty FNYEHE degsia
AFAgst 220 ol g-sled SAIA B oA
< T8k A7 K59 iy TS B3
w7l el 4 2 Aol wiEane vlmEs

8



o F2hy ZHA AR Y] Wskel dabgieiae] G

ZAVak e
2. x| B A}

A A BALE a8 Y%k FHE Fig |
3} 7ho] 0.9mx2.0m=7)2) E1F 0] Y= 6mx6mx
25m A2 3 on, ARG AR B
olel A7V whe} 60x60x252 itk BFEY
o] 0.5mx0.5m =7]2] Bi7| 77 Yon, §9L 0.5
mx0.5m =7|2] Zg|2dd(polystyrene)o] HA 3}
= poolslal 2 3AA7]E 0.5 MW= 33t w7
Fol) W2 w|E5HE dolry] H3lo] w7118 F
3k W7 242 0, 1.2m/s, 24m/sE V0] AAFSER
ok w7 $452 Alddn] kAl 7] E(INFSC 501)
of 49 Im’/min - m’o] SFehe wl7]F4Q) 2.4
m/sE 7|Eo R A3k

A5k vl o ZHE 9] o] LSmoAY] &
TREE dolry] $13ke Fig. 1(b)2k 2ol 9714
< A th(thermocouple) & Fo] 1 XA Ao 29}
7N AR, ditstetie] AHEES Atsldk A
WS (x=3.0m, y=3.0m) 877 oz} Eoloj

2 2593 Yol ] 93] Fig 1(a)s} 2o] z
=0.5, 1.0, 1.5, 2.0, 281 2.5m°)] HE F
2e¥skE Alsldth 28 ATt Sl
o] zolof w2 JFA|AR S} vidEo] 1.5mel HH
oA o] i 7AAZ, ditstetae] HHEE, Al
el 2 A7|(soot)9] ¥& AT

AR 30022 3o, AEHoldde
FDS9) v. 408 A8-3}ith 18|11 o] &9 A=

A BAX = FDSO £3d 7123E 202 AL
o= 3o [oXe) B3 A

gksick. Ask37re]
2 2719 A7)

o], FUE7]
20TE 7143kt

A T

Q-

LR U

1 A

3 A Y EA

gHZE(heat release rate, HRR)S U4 3}1A 3}
o] gAA71E 0.5MWR 3ich Fig 29} Zo] A
2ol Al FAlo] HRRE ghol &7t o A<
gt A2 9408 AT #oE uASHY] Wi
ojck. ¥ dA7tE Al Aol ohd Ar] ¢ g9
& &g dolEry] AT Zojnz FAAV|E
JAstA AT

M

10

door a
‘f/(oAgm o0om) % fire soyrce b 5m
; ‘ a \

Az [ )

Y o g thermocouple

Y X
f 6m |
(a)
Yy
] ]
thermocaouple fire source

Vent(0.5mx0.5m)

B ] B
+—door

(b)
Fig. 1. Computational configuration.
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Fig. 2. Heat release rate of the fire.
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Fig. 3. Comparison of time variation of average temperature at
the plane of z=1.5m for. smoke exhaust rate.
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Fig. 4. Comparison of time variation of soot in the room.
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Fig. 5. Comparison of time variation of CO volume fraction at

the plane of z=15m.
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Fig. 6. Comparison of time variation of average visibility at the
plane of z=1.5m.
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Fig. 7. Comparison of visibility along the z-axis at the room
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Table 1. Comparison of time required that average visibility
become im at the plane of z=1.5m.

time required for visibility of

exhaust velocity at vent Im at 2= 1.5m [sec]

0 252
1.2m/s 375
2.4m/s 73.5
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Fig. 8. Comparison of average temperature for height at room-
center(x =3.0m, y=3.0m, averaged over 150~300 sec).
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