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Resear ch of Emergency Smoke Exhausting in Running Subway Train

ZHANWen-yuan
(Operation Filiale, Shenzhen Metro Co., Ltd., Shenzhen, Guangdong 518100, China)

Abstract: Taking head circumference of infants as the higher limit, numerical models of subway train getting fire in tunnel were
established based on gas dynamics and combustion theory with the software FLUENT. Smoking-exhausting required time and pressureinside
and outside of the train with different speed and opening door scheme was simulated, which showed that the smoke inside the railway carriage
could be rapidly exhausted when the door opening degree was 0.07 m and the speed was 30 knvh. Experiment result in the Window of the
world and the chiwan 2 Line of Shenzhen metro was consistent with numerical approach, which indicated numerical analysisfor emergency
smoke-exhausting mode was reliable with high accuracy.

Key words: subway vehiclefire; emergency smoke; numerical simulation; experimental analysis; k- model

0 @ FLUENT
2
[8]
[1-4]
70 2 PHOENICS
[4]
Park ™
FLUENT
Q 1:10
0.07 m
2011-06-30 2012-02-20 30 km/h



“ - ” 2
2
2.1
30 kmv/h 0.07 m 1
A 6 140m 38m
3.09m 11m 10 18m
1 1.4m
PDF k-¢
[10-11] FLUENT
1.1 25 mm
[10]
Z=SYF_(Y()_Y:) S=V()M()
Y +Yy VM, 1 2 MW 0.5m 30 km/h
Ye Y 45km/h 60 knmvh 80 km/h
Yo s Mo
M. Vo Ve 80 km/h
[10]
200 m
DZ
—=VpKVZ 2
P =V
y-
Z(x,)=Z, =—2>—
0=2, = e p
1.2 k-¢ 11
k
Jd( pku.
p%.{. (P u'):i u.{.i a_k
dt ox, ox; o, Jox; 1
+G, +G, —pe =Y, +5, 3 2.9
£
0 :
pd_8+ (p&'lll):i 'u+ﬂ 8_8 +
dr ox, ox; o, Jox, [12] 1~-12
. £ 11~15 ¢m
Cle ;(Gk-'-C}sGb)_Cng?-i-Ss 4 11 cm
3 0.07m 0.08 m 0.09m
G, —u | 24 2|0 0.10m
ox; ox, Bx‘/
u, oT
G, =pg =20 30 kmvh 0.07m
Pr, ox, 2 2
Y, =2peM?
'ul = pC;l - Cl,& CZ& CS&
o, O, Pr, [10]
g I 1 1
1 dp
ﬂ - p aT M[ = k/a'
a=+JyRT 0.07 m

59—



2012

3200 m¥h

0.07m 008m 0.09m 0.10m
/Pa 102.6 266.5 373.2 497.2
/Pa -224 -564.3 -896.2 -1378.2

114.95 m®

S

—2.24e+02  —1.88e+02 —1.52e+02 —1.16e+02  —0.80e+02  —0.44e+02  —0.08e+02 0.28¢+02 0.64e+02 1.00e+02

2 30 km/h
6
30 km/h
0.07m 1
10.9 s
30 km/h 30 km/h
0.07 m 3
4 /km- h-t 30 45 60 80
1
Ime st 65.91 85.44 131.79 174.10
2 1 1 /s 10.9 8.4 5.4 4.1
3 2 1 /Pa -224  -463 -795 -1210
4 4 1
3
2
30 km/h 4 0.07 m
30 km/h 45 km/h 60 km/h
2 2 1 80 km/h
10.9s 4 4 45 km/h
2 1/2 4 1/4 1 440 Pa
2
1 2 3 4
0.07m 2 3 4
/m* s! 65.61  28.83 2513 17.71
Is 10.9 24.8 28.5 40.4
k-¢
2.4
4
/Pa
/km- h-t /s
30 11.6 90 -210
0.07 m 45 9.4 150 -440
30km/h 45km/h 60 knvh 80 knvh 4 60 67 430 290
80 45 800 -1114
6
3 3 4



0.07m 30 km/h dictions of Smoke Movement in a Subway Station Under
Ventilation J . Tunnelling and Underground Space Technology
2006 21:304-309.
6
FLUENT — J. 2006
2(1):3-9.
7 .
J. 2010 29 2 177-181.
8 . J.
2002 22(1):61-64.
1 D . 9 D .
2009. 2006.
2 . 10 E John Finnemore Joseph B Franzini. Fluid Mechanics with
J. 2008 29 6 1074-1076. Engineering Applications M . 2003:
3 Dong-Ho Rie. A study of optimal vent mode for the smoke 114-121.
control of subway station fire J . Tunnelling and Underground 11 .
Space Technology 2006 21:3-4. M . 2009:71-72.
4 . J. 12 . M .
2005 11 8-12. 2006.
5 Won-Hee Park, Dong Hyeon Kim , Hee-Chul. Numerical Pre-
54
5
DC1 500 V 100
5 6 km/h B 6 /
1 :
5000 P
1T
0.5 . —H
= Ry R < r{ ) h, P,
< § HIT
2 0 S 9 = 1 ‘
s £ o] N
- R RN
-5000 1 i 5
0 0 5 10 15 20 25
B /km
100 ) 2000 n r . T
_ q / i - Pg ~ MBEM
T 50| 2 os5f 1000f-- ;I a a . ~;—1k iy ——Htm 1 .
. (J 1 1 4
g 0 £ 0 = 0 X 4’*1—’“5[ S th E [ \f‘ J. 2001(5).
= = 1T ‘ 2
B ol Eoos { '
i = -1000 \ g] 1 J. 2006(4).
-100 - i (LI E LE 5 i I & u
0 0~ 209 s 10 15 20 25
B /km
6
4 N
g J

— 61 —



