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Analysis of Airflow Distribution under Piston Wind Action during Train Overtaking
Lai Xiaolong! Bi Haiquan' LiuJin' Li Guiping?
( 1.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031;
2.China Railway Design Corporation, Tianjin, 300308 )

[ Abstract] At present, underground stations are widely concerned because they can greatly save land resources and improve
urban traffic conditions. For the underground comprehensive transportation hub station, the shielding door is opened frequently and
for a long time. When the shielding door is opened, the airflow exchange between the station and the rail area will affect the
station's airflow distribution under the effect of tunnel piston wind and indoor thermal pressure. The influence of piston wind on the
airflow distribution in the underground comprehensive transportation hub station is studied using CFD software in winter when the
train on one side opens the shielding door on the other side. Results show that the train 120km/h more lines, the car arriving at
equipment room 1, the car in front of the positive pressure area caused the influence of the piston wind is increasing until it stops
the piston wind volume reached a maximum of 173.0kg/s, and then with the rolled rail line train body negative pressure zone area,
cause the piston wind volume from the station to rail line area constantly, until the peak of 127.5kg/s. Simultaneously, the local
maximum wind speed caused by piston wind to the passengers on and off the shielding door during overtaking is 6.7m/s, which is
lower than the relevant standard.

[Keywords] Underground comprehensive transportation hub; Overtaking; Piston wind; Shield door; Safety
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Fig.5 Mass flow distribution at the opening of some stations
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