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Study of Evacuation in High-speed Train Fire Based on Moving LoadsIgnition
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(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu,610031)
[ Abstract]  The numerical simulation method is used to establish combustion and evacuation modelsfor thecompartment fire
ignited by moving loads.The influences of combustion characteristics of the ignition sources on train fire development, smoke
distribution and evacuation are studied.The results show that:the development of compartment fire mainly depends on the fire
growth coefficient of the fire source, and the igniting time of the combustible material depends mainly on the maximum heat
release rate of the ignition source; basedon the analysis of temperature distribution, to ensure the safety of the people, the ignition

source can be no more than 150kW; when the ignition source is extra-fast development, the correction coefficient of the evacuation

time is recommended to be 1.25~1.35, while in the rapid development that can be 1.1~1.3.
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Table 1 Combustion test results of main combustible

material of high-speed train

Wi mw R RS COME
kW/m?  kg/kg kg/kg
HitR &R 257.6 0.043 0.053
SETRMR  HPL+#%E 1537 0.084 0.176
ek f’éﬁ@%i@ﬁi 349.2 0.060 0.004
A 4E¥ERL 2966  0.097 0.164
TREE A TBIR 39.1 0.007 0.13
Pigedt  BrREF4ERR 44.1 0.050 0.265
mHI % HEERK 216.3 0.102 0.286
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0=ar’
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KIGHIIETE], s X T 5 BRIAAR IS T BRI J5 2 K
KA IRABPE K JE, 0=0.1876kW/s2, X} 172
EKIETE, I8 Malardalen K201, R H B I
FHT IR BAT AT e, A RERM, 17
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Table 2  Setting of ignition source

Frs KUK K UERN K HRR
1 350ml 757 100kW
2 PO 480ml ¥KIH 150kW
3 600ml 757 200kW
4 BB 100kW
5 A, 150kW
6 PuEIK Aa B 200kW
7 Gk 250kW
8 A AR £ 300kW
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Fig.2 Evacuation model of the compartment middle fire
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Table 3  Setting of person parameter
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Fig.3 HRR growth under different ignition source

conditions
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Fig.4 Temperature variation of different ignition source
conditions at personnel height
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Fig.5 The CO concentration distribution at different
position of fire source at =200s
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Fig.6 Visibility distribution of different ignition source

conditions at personnel height
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Fig.7 Simplified process of personnel evacuation
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Table 4 The time when temperature distribution in the
compartment reaches to the dangerous state
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Table S Evacuation time under different ignition sources

SlKIE AREBCERE BB (9

XA (kW) FIE bR

To KR 0 116.68 8.55 1
100 14270 21.66 1.223

R PR 150 152.70 22.08 1.309
200 15580  26.06 1335
100 127.76 10.57 1.095
150 139.09 17.78 1.192

v 200 139.83 16.27 1.198
250 143.19 17.82 1.227
300 14987 2485 1.285
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