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Numerical Simulation Analysis of the Effect of Piston Wind on Train in Tunnel
Cui Jingdong LiYan LiuYanju Huang Shuaishuai
( School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou, 730070 )

[ Abstract]  With the extensive construction of long and long single-track railway tunnels, it has become possible to use piston
winds to improve the air quality in tunnels and reduce the ventilation energy consumption of tunnels. This paper adopts the
numerical simulation method to use the British patchway tunnel as the physical model, and uses Flunet17.0 software to establish
the corresponding dynamic grid model. The simulation results show that the average value of the piston wind speed agrees well
with the measured value, which indicates that the accuracy of the simulation method is higher.Based on this, change the speed of
the train and do a series of simulation calculations on the effects of the piston wind on the tunnel.The research results show that
with patchway tunnel and train data as the basic parameters, the average speed of the piston increases by approximately 19.48%
for every 5 m/s of the speed of the train, and the average boost increases by approximately 50%, indicating that the train speed and
the piston wind speed There is a positive correlation between wind pressure and wind pressure. The research in this paper can
provide reference for estimating the piston wind effect of trains in engineering.
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Table 1 Basic parameters of the Patchway tunnel and train
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Fig.1 Partition of model calculation domain
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Fig.2 Simulated mean and measured average value of train piston speed
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Table 4 Relative difference between simulated and measured piston wind averages at each stage
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Fig.3 Average piston speed change over time
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Table 5 Comparison of average piston speeds at different speeds
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Fig.4 Pressure clouds at different locations in the tunnel
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Table 6 The mean value of piston pressure boost under

different vehicle speed conditions
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Vo/(m-s™)
/m /kPa
250 3.1
500 1.7
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750 2.3
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