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Abstract

In foreign country such as USA and Japan, considerable research has been done regarding the
spread of smoke in room of fire involvement by using computer. but, in our country it has not
been, so, this paper presents a detailed qualitative description of phenomena which occure dur-
ing typical fire scenarios through numberical analysis,

The governing equations are solved by using FVM method with non-staggered grid. The
SIMPLE method for pressure-velocity couple and power-law scheme for convection terms are
used. It shows that a plume is formed, hot plume gases impinge on the ceiling and they spread
across it. then, it eventually reaches the bounding walls of the enclosure. It takes 20s for smoke
to fill the enclosure.
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Fig. 1. Grid system of calculation domain.

29 19 AAE G719 dae 2L U
el HERaes d4Ee] Walge] 27 o

2o uth AHI AAsy] As) 2UG YAS

A W55 Aol e e Felo

Qi AoAY FolA BojASE, WRo]
=2

A zUsiA e E0d AZE AHES
ot ARE e Bol 748 Y FEre F
7batA et Al 4bA 7+ (Computing Time) 3+ 7 3¢
o] &9 AFlo] glomz HAF Mego] gF
gdo. £ d7elMe F5E5ES ghel Wshrt
71 A& (55x40) A2 AA S AHestRch

3. TAlGHA] Y
A9 A AH AAzAE 2 AARAA
o A AHA A gote] ABYHHE FE3T

FEYFL TN E 29 4He N2 A
AA Aste SIMPLE(Semi-Implicit Met-

hod for Pressure Linked Equation) ¥ £ o]

g3tk E=8, dFF HYPoEZE Power-
law schemeg& AMEEQYE HEHQ o]aks) b
Aale] g F3l7] Y% solverZ+ SIPE A}
At BT AT AL FAAAE o)
3t Y AAAE Ze v, & B
718t8ra Pgol w2 XA oL I8
3ttt Time step2 0.022 3t 207} 9 of
A FAEE IR FHZALEE re-
sidual®] §o] 0.1% olold 3" Rozw 7}
Faheh =, ol AFE 0.82 9o z
time stepollA] FHE wW7tA] - A7k oF 2
FA=qch
Aded e g3 2

(2) AAE A%

(3) FHF WFEEE AL
3

(6) 21719 AREE V,& AL

(7) ()% (6)9 BFL £3L @ AR
B

(8) s A% 25tz AVVAE

roh
£

ofM

WREA S - B 104 3 (04 2380 19964 97 13



ZANA (3)HEEH (8)9 AA S whE-gi

A A EHE JtEae A4 AN A
7t4E F719 Mg "t G2 4A7 1004 7+
A olde =L AAPE, 28 E¢d 949
B} o ETHEE TAHY IVY wAFS
2239 & FE9 RN Uiz 9
A @ 2y, 9 Al Bol
ol 1 Alt olZE MR, UUE, EFFdaF
SalotA, dEtleA] Fo oA AEA
B 92N EEN =2 €0, CO.,, HNC, NH;
9] 7k2E LAAZIT A7l GelA AFF
3 o] dF o EF 7AolER A9 vis-
cosity7} 3t o]E Aldtste WHOE the
#F 22 A& AHEsrh

Chung method®2 z} J&o] tjg AAAS
g AR

ﬁl\k%r&ﬂﬂ

’

>-1 01n

o

7—40,785- ML)

V.

p=viscosity, wuF

M=molecular weight, g /mol
T=temperature, K

V =critical volume, cm3/mole

wl~

7} AE-29] viscosityE T3 Wilk method®
E o]&3td A9 AJATE Az,

Yini
=LY ¥ &y
=1

7m

o 71A,

_ [1+ (7].'/ 7],'% (M,/ M.')% ]2
[8(1+M/M)] *

y/=—mole fraction

6. BT Y

Jex mde FAALARZN SERE,
719l AREE, G719 LEE 2 AR o)
A dglen o AHE By AslY #ERLE
RS Y

14 BEAR - HRETE 104 3R GA% 235R) 19964 9A

29 2% 1Y 55 Q273AA0 gE F
Azrgel A EeMe fERY dENES
e Ao A7k] AYSE A&BFgIe
A AAH F oAe 2 dapggen Hde
eddy’t 716 HEs /e Bl YE eddy
7h e e Wl o A YHES ¢ &
Atk ol E FFANE 4Pl wat @
A0 Hadk AAE FI7F dAX GBS FE A7)

e gutgo g 5%,

ARz 2 9 #5 B x|
"l 8l7] W&o A2xAFXe] 7] Lx3}o)
7F ti$ 5835} 2o B £ =] o)y
& gxAold] % FANEY FEE Az
Ao Wt 71AE £434 59 9F t=20s9)
M A9 el ol2A B & & gtk

29 65E 29 9 Nzhol wE d7]e g
H8 & vebd Aol

©

3.0

25 -

0.0 —

1
o 2 3
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Fig. 9. Contour of gas distribution at t=20s.
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