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Characteristics of smoke movement in subway evacuation
pathways under longitudinal ventilation
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Abstract: Taking a subway tunnel section of Fuzhou Metro Line 4 as the research object, a numerical model
of the locomotive electrical fire was constructed with FLUENT. Emphasis was put on the analysis of fire-in-
duced smoke movement impact on evacuees when the blockage ratio was 0.38 and 0.55, respectively. Simula-
tion results show that in the upstream position of the fire source, whether vented or not, smoke with a higher
temperature appears primarily near the tunnel ceiling, and the smoke temperature decreases with the height
falling. When the ventilation is not turned on, the initial temperature of the tunnel with the higher blockage ra-
tio appears to be higher after the same fire development time and heat release rate. After introducing longitudi-
nal ventilation, the convection heat exchange is enhanced and the cooling is faster.In the upstream of the fire
source, the movement of high temperature smoke along the tunnel length direction and height direction up-
stream of the fire source can be effectively controlled. This is beneficial for the evacuation process. At last, the
evacuation plan and suggestions underthe longitudinal ventilation are given.
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Fig.1 Demonstration of the metro tunnel model
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