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[ Abstract] In order to evaluate the characteristics of fire smoke dispersion in large-space buildings, FDS software was used to inves-
tigate the effects of air-inlet position, smoke-proofing depth and smoke exhausting rate to the working efficiency of fire isolation belt.
The results show that, by opening the air-inlet in the non-fire zone and closing that in the fire zone, a reverse airflow can be induced
below the fire isolation belt, which resists the smoke overflow and reduces the disturbances to the smoke layer. The increase of the
smoke-proofing depth can increase the space for smoke storage and reduce the height of the smoke layer, thus delaying the instant of
smoke overflow by decreasing the generation rate of fire smoke. In the scenario without mechanical smoke exhausting in the fire isola-
tion belt, the instant of smoke overflow can be delayed by about 50% when the smoke-proofing depth increases from 20% to 40% . By
adopting mechanical smoke exhausting in the fire isolation belt, the accumulated smoke can be timely extracted, which can effectively
prevent the smoke spilling into other non-fire zone. It is concluded that, through an overall consideration to the smoke isolation efficien-
cy, building functions and construction costs, the combination of “40% smoke-proofing depth + adopting the mechanical smoke ex-
hausting rate with reference to the Smoke Standard + opening the air-inlet in the adjacent non-fire zone” is recommended as an advan-
tageous design principle for fire isolation belts.

[ Keywords] large space; fire isolation belt; smoke-proofing; smoke movement; numerical simulation
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Table 1 Numerical simulation details
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steady-state conditions at different air-inlet position

BT B BRSO A, I 5 (e ) s, 78 RHE
JHEE— BN AT, M T PAS 20 X ] B b LS
A TG K IEA3 DX AR A B 181155 S AU B g, 5
PH KR T BT B3 B 5 () AR BELAR BB PRI T L 5
SR AR ) TC KR Y X ST

HRAEG 3R, AR SO 3L A0 I R 43 IX i
AN SR | E— 25 PR TE B Bl 2 7 P A HE A 1
P R T R R R X o 5 e LRI A5 R B
2.2 EFRENBEGHEARENIE

e D RN S M E NP o 2 2 AN
B7 K $ik 290 JEC BEL T kOIS e PR, AR LA
AR P S VR VRIS UE , o0 A AS TRl i 3T
RIS T it X LR 385 SR R 5

B 6 X E TR IR , AS [R] 324 08 2 B R 1 K
HEH & T R S, B 6 AT, B ok B S
5 AN AT B, A3 5 4 08 2 2 Xof 478 < B i 23
ST PR, A AN ) 2 BE VR BN 9 &2 18 o R BT 25
SRR ZORE TR R B2, FHi, U
T LA AR G BT ] (R IZE S R R A Y O T R
AMIJEIE PRI 2 B s 2 B 3. 28% /m'> ) HL 3%
AR IEZ) | 2 Ak 4 A e BE R B X B R R0 R 1
AU

2 B T AN TR 2 BE R EE TR A A U s S
(B, FI2% 2 v, B s s JoHER i) Bl o e B IR 3
F 25 (] ¥ 8 G 20% 360 % 30% . 40% , {00 IR
fa B B[R] 200. 8 s & Wi S 2 240. 0,307, 2 s,
B ] 326 Ui 5 20% 2247, VR G 50% £ 4, %
FH 08 T B A R R A REL I FH A6 | R A R 2%
HRA R

K6 L2 P TH3 LTHT~THII1
AT, 20 b 5 5 N R AT MLARCHE AR B, 185 fin 2 BE TR
MRS AU B R RO TN e 2 bR A
PAHEAR 5 Sk KOV 43 X1 A% ) 2 BE R R Y i &2
40% 55, BIRTRE IR A58 446 i 78 B Kk B 547 19 5
RS AT N HER N A = KR X 2 fE R, K
g 3 BE TR P 1R 2 30% v iy, B AT S8 P AL
X2 T, BE 4 00 T BE R A R £ AR AR
SERAHTHD 2 0 2SR 0 = B Z B, U B R
LW pd 55 SR e ) PR A s 2 B S 1
SR D, DT — 58 T2 2R R T B Sl N B AL
PRCHE R 17 1

K3 R AR e = 3 o RS R SR, R I
AN [RS8 P O T S a2z A R Ak B B 5 4 9
TRZE AT f7 meves A S R RE B AR . AR ES AT N
TCHUHERH A5 B0 R 91, T 7 56 e T AS () 2 B s
T BB KB A N AN EEAR R, R AT

¥ FE M HE . www. stae. com. cn



2025,25(15) TR AR R

30 30 0 0 10 20 30
X/m

X/m

30
X/m
10
Es
N
ok =
30 30
(e) Mﬁﬁﬂﬁlg 30%@5%?*&(17}[’.8)
N
0
3030

X/m
(f) TR HEMH B -40% B2 IR BE(T.009)

10 20
X/m
(g) 2AEHEF B-20% T REVR (L IL10)

=30 20  -10 0 10 20 30
X/m
(h) 2fFHEE B-30% T RE VR (T 13)
30 0 20 -10 0 10 20 30

X/m
(1) 2fEHEH R -40% T RER BE (T 11)

P 6 T RE R L D R 5 A TS A o 08 2 S 1 L 7 5 )
Fig. 6 The influence of the vertical-wall depth and the amount
of smoke exhaust inside the fire isolation belt on the

smoke spread
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