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Comparative and Analysis of Smoke Exhaust Effects on Mountain Tunnel of Railway

Lu Weipeng
(China Railway Liuyuan Group Co., Ltd, Tianjin, 300308)

[ Abstract ]

With the fire simulation software Pyrosim, a full-size tunnel and train model was established, and the smoke

exhaust effect of longitudinal ventilation and semi-transverse ventilation schemes when fire broke out in the tail of the carriage

were studied: When the fire occurred for 900 seconds, people evacuate to the front of the train in the tunnel will be safe under

longitudinal ventilation scheme, and evacuate to the first exhaust outlet on the left of the fire or outside of the front will be safe

under semi-transverse scheme. The available safety egress time for people to evacuate out of the carriage and evacuate to safety

area under longitudinal ventilation is respectively 370 seconds and 640 seconds longer than the semi-transverse scheme.
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Fig.1 Smoke spread in longitudinal ventilation
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Fig.2 Smoke spread in semi- transverse ventilation
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Fig.3 Wind speed distribution in the carriage in different ventilation schemes (60s)
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Fig.4 Temperature,concentration of CO and visibility in
the tunnel in different ventilation shcemes (900s)
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Fig.5 Temperature in the head of carriage changes over
time in different ventilation shcemes

B 5 DA TR HENE 7 58 7T 4 e Sk 30 Uk 2 o 1)
AL Lo PRI HENEI , ol TR A AR B2
A AR S AR R BT THEN R R B AR E AR
20~24°CYEH A ~FRE R HEMI 428 Sk 0 L A
200s A IFIR BTT, JRAE 720s IR 60°C

—— 4
100 —— *®mmE

600+

= 500+

2
—~ 400+
2
% 300
= 900
100 -
0 T T T T T T T T d
0 100 200 300 400 500 600 700 800 900

i 1 ()
El6 TRHMES R TEREKE CO RERAEZELIFR
Fig.6 Concentration of CO in the head of carriage
changes over time in different ventilation shcemes
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Fig.7 Visibility in the head of carriage changes over time
in different ventilation shcemes
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Fig.8 Concentration of CO above the evacuation
platform next to front of the train changes over time in
different ventilation shcemes
HiP 4 AT &1, ASFEIHER T SR, 900s I FEE MY
AL E (130m 4b) KR ERREN 60°C. Kt
AU 42 Sk A B R BT & B 07 NIRFAE & B AL
[ CO W JEAIA] W EEHEAT BT 7T
K 8 NARIHRME T & T Sk L B i & L

77 CO KFERERS [RGB A HEERS, CO ik
FEUMRZARFRAEBARKIMREE ;. PR HEMRRS, CO ik
& M 200s 74 JF 9 B TF, R TE 270s B
250ppm.

Bl 9 AAEHME T R T AL BB ECE & -
77 7T UL BB TR AR A A 0 o A R HEAR S, w0 EE TR
700s /A6 N B, IFAE 840s /4B Z 10m DL R .
R ) HEGR R, AT LR M 200s 275 A B R %, O
YERELE 0.5m LAY,

351

T T T T T T T T )
0 100 200 300 400 500 600 700 800 900

B A (s)
B9 ARHEHZRZRTEXLERBTE LR LERE
B ZEALIESR

Fig.9 Visibility above the evacuation platform next to
front of the train changes over time in different ventilation
shcemes
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