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Abstract: In order to solve the problems such as the danger, the integrity of the train structure and the
safety of personnel when the high-speed train was operated in a low-vacuum tunnel, the temperature
attenuation characteristics of the high-speed train compartment in a low-vacuum tunnel in a fire were
explored by numerical simulation. Then the temperature distribution inside the adjacent carriages was
analyzed. Finally, the distribution characteristics of the maximum temperature inside the burning carriage
were studied. The results show that the temperature of the burning carriage and adjacent carriage roof
decreases exponentially along the longitudinal direction. In adjacent compartments, the power has an effect

on temperature attenuation. At low fire source power (0.3-0.6 MW) , the high temperature smoke spread
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is relatively weak, and passengers in the adjacent carriages are relatively safe. At medium source power
(0.7-1.1 MW) , the high temperature smoke spreading is significant, and the temperature abrupt point
appears due to the influence of carriage wall and door. At high fire source power (1.2-1.5 MW) , the
heat plume intensity is higher, and high temperature smoke spread is relatively less affected by carriage
wall and door, and temperature spreading trend in the connecting part of carriage is basically the same as

that in the adjacent carriage. The maximum temperature in the carriage is related to power of fire source

and distance from fire source to the ceiling, and there is a linear relationship.

Keywords: low vacuum tunnel;  high-speed train; inside of train;  train fire;  temperature
distribution; maximum temperature
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Fig.2 Temperature distribution on side of

burning carriage

TR SR AL E & 3 al . SO A B iR
JEE 73 A1 5 i e B 32 R s 8] B G ) S BBl A7 AR R
225, A T s EOT R GE K5 A TR 25 5
W 52 PR 225 6] FR N o) BB, DA, BRI SE T AN
M TAREZS BRIE S 4 K KI5

11p
\ — - = JI Jie%5m

1.07"§.r — - = HU Longhua%®
X~ — == GAO Yunji%t!
09F \ ‘i - ;
: ‘-,
08} . i: . Trmeell
\, 32, T~
:— 0.7F \‘ "’
\Z N '
506} . :
< B 03MW N, ;*
05Fe 04MW S ‘i
A O5MW » LIMW "—._
04ry 06MW e 12MW T
03l ® 07MW * 13MW
< 09MW e 15MW
02 1 L 1 1 1 1 1 1 1 ]
1 0 1 2 3 4 5 6 7 8 9
x/m

3 FRNBAREENEESH
Fig.3 Longitudinal dimensionless temperature

distribution inside carriage
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Fig.5 Temperature spreading cloud map under

different working conditions
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