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Abstract

Taking a typical station in Beijing metro line 1 as the research object, considering the natural venti-
lation, mechanical ventilation, the piston wind and the coupling effects of different air conditioning
control system, 3d dynamic numerical simulation and field monitoring on environment parameters
were conducted in the process of single train moving, slow pit stop, stop, and accelerating left the
station, and the influence of thermal environment in metro station train movement were analyzed.
The results show that the train movement causes the thermal environment parameters in the sta-
tion public area to fluctuate greatly. During the process of decelerating the train to enter the station
and stop the station, the temperature in the public area of the platform, especially the waiting area
near the moving train, rises obviously, and a large wind speed is formed, which affects the comfort of
passengers. The lower air conditioning control mode can effectively restrain the temperature rise in
the passenger waiting area, but some of the cool air will be pumped into the exhaust duct through
the rail top duct and sucked into the tunnel by the train wind, thus causing energy loss. The research
can provide scientific basis for the design scheme and operation mode optimization of the ventila-
tion and air conditioning system of Beijing Subway Line 1 and Line 2.
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Figure 1. Station geometry model
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Figure 2. Side view of station-air outlet arrangement of ventilation and air conditioning system
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Figure 3. Three dimensional drawing of air duct on rail top of station
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Figure 4. Time varying curve of train running speed
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Figure 5. Pressure flow rate diagram of fan
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Figure 6. Heat production of each stage of train operation
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Figure 8. Temperature distribution of cross section in the middle of platform at different times
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Figure 9. Temperature variation curve of different typical measuring points on platform
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Figure 10. Velocity distribution of cross section in the middle of platform at different times
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