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Numerical Simulation of Aerodynamic Effect of 400 km/h High-speed
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Abstract: In order to study the aerodynamic characteristics of trains passing through a tunnel at a speed of 400 km/h,
this paper numerically simulates the aerodynamic effect of an 8-car high-speed trains passing through a 100 m” tunnel by
using a 3D transient compressible k — & two-equation turbulence model, including the time-history curve of the pressure
of the car body surface and the tunnel wall when the high-speed train passes through the tunnel, and the micro-pressure
wave at the tunnel exit. The results show that; (1) When the train passes through the tunnel, the pressure changes at
different surface measuring points on the same cross-section of the car body are consistent, and the amplitude difference
is small. (2) There is a certain difference in the variation amplitude of pressure at surface measuring points on different
cross-sections of the non-streamlined car body, and the maximum difference amplitude is 4. 8% . (3) With the increase
of the distance between the measuring point and the nose tip of the head car, the negative pressure amplitude of the

measuring point on the car body surface gradually increases, and the negative pressure amplitude of the tail car surface is
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the largest, which is 14.3% higher than that of the head car surface. (4) Along the train running direction, the

amplitude of the pressure change on the tunnel wall shows a trend of increasing at first and then decreasing, and at

250 m in the middle of the tunnel and at the exit of the tunnel, the maximum difference between the pressure changes at

different measuring points is 79% .
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