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Numerical Study on Smoke Control for Smoke Control Systems

and Air Flowrate
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Pukyong National University, "Graduate School, Pukyong National University
1. M &

Lo
)
u

o
%
>
od
N
o
=
e
Mo
o
Jo
A
N
[>
s
H
e
rOl
r&
g

i,

>
o
£
3
oZ,
L
a
]
1

i

A S XHR‘«I A}%ﬁr ?Ml TG A7E
df s S8t NAB= A(1999)¢} - =)
o5& AtdlEolh

zﬂﬁ”ﬂlt A7ie) AR o

ok
4
ofy
or
fu

2
B
2
=
o

S
\"}

ERAFE mEdA A Hok s, ouady o
F&dode Zbzt Fejr1dA e ot
FTEEA AUl EE 3

19§98 AR DA DS HEH

°E’°1]—ﬂ 7}
A A st=
]\;HEI-

)
ol
1
fo
;>,:Ij
2
D
=
)
X
R
i
2
=
N
o
>
==
ol
go o
o
>
-
flo
FO" ﬂllﬂl 01-'

oo
i
s

e 4y fv 2% R o & 8

N
5 N
fo

°
Jo
= 1%
= o
il o
N N
Ol
b T
rr o
= >
AN [
, = ofo
ol R4
o, )
Lot
2
3l
>
2
N
)
T
T
ox
2
)
s H
R
Of
Qb
)
N O{N

L)
N
do
)
x
rlr
19 om
A
o
2, off
ofi
o
i)
ko
ol
o
Av)
)
g
%
=
=2
o
r
e,
33
A
rO
>
>
o
o
e
e
N
Wy
2
-

B

L 04m x 10 m x 04 m9 2458 g4 U 0.7~25 kW9 38 3]
AT F7EAL EBEsYe 472 FAE /AR wiyEAle] o
Attty Rustdei(Er| 9 2 izl &3 ujab). Bldaes xR AAzRD o

- 03 .



d ol A7 FAHNE W A 2HE &
dastth & @A AehE dell AHEHT e MgV A
aset AAdu]e) FFo| W 9719 wEd] B¢ d7x Fasith o

of A9 2 Fig. 13 7ol Ao 47 & A F7179 w717 e 2 m x
2 m x 24me] Fzbolr}. F7)T(inlet)$} ¥}7]F(outlen) Z7)& Z2F 0.5 m x 0.5 mo) X
2 X9 xE zhzk (2.0, 1.0, 1.2), (0.0, 0.1, 2.05)0]th. 7AAF A o) M= w7} 7t AT
B2, & (AN 57177 AAFEE AFE AFEY FF OE d7)
HEEEE vjwstr)s) 9% 3 olgld] FA4lFo] (0.0, 1.0, 0.275)°] 1 m x 0.25 m2) 7}
TH(opening)7t i 1 WAL FIIF, wiziF 2ok B A g 3V REE B
T 20°Col3L F7)E oA E MR A

Z‘}

Q\\ outlet

1
inlet -LE
opening i

y

(@)

Fig.1 Computational domain (2 m x 2 m x 2.4 m)
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Fig. 2 Initial particle distribution (t = 0 sec, 20,000 particles)
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(a) pressurization (b) extraction (c) ventilation

Fig. 3 Velocity vectors at t= 30 sec (without opening, y= 1 m, Q= 0.5 m’/s)
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(a) pressurization (b) extraction (c) ventilation

Fig. 4 Velocity vectors at t= 30 sec (with opening, y= 1 m, Q= 0.5 m’/s)
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Fig. 5 Decreasing rate of the number of particles in the room (Q= 0.5rn3/s)
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Fig. 6 Particles for different air flowrate at t = 30 sec (ventilation system without opening)
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Fig. 7 Decreasing rate of he number of particles in the room for different air flowrate

(ventilation system)

A%

g: ZH7M4&E, 9.81 m/s u &R

Ne: A8 A2 W 4 AR A7)

p: ¢E 8y : Z2UF] dEeEl(Kronecker delta)
Q: AdEne] FF v AAPAEAST

Sc: Smagorinsky A<=, 0.2 0 U=

t: A T HeeH

A359

1 ddrlesdT4, Addne pEAdd, 3712838533, A13E, ARE, pp.
36-50 (1984).

- 99 .



bzl vl Ale] AE Z37)4, 212pp. (1995).

2. FHA, W3,
3. o) E, BWE AT 7FA Ei”ﬂxﬂ’\l B71A e g A7|A s B
AgA A7, A=y, 449, A9Z, pp. 691-698 (2002).

4. J. Smagorinsky, General Circulation Experiments with the Primitive Equations - I

The Basic Experiment, Monthly Weather Review, Vol. 91, pp. 99-164 (1963).

5. K. B. McGrattan, H. R. Baum, R. G. Rehm, A. Hamins, G. P. Forney, J. E. Floyd

and S. Hostikka, Fire Dynamics Simulator  Technical Reference Guide v.3, NIST,

Gaithersburg, Maryland, U.S.A. See http:/fire.nist.gov/fds/ (2002).

- 100 -



