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A study of the viscous effect to the compression wave when a high-speed train passing
through the tunnel
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Abstract The relationship between the skin friction effect on the train surface and the magnitude of the
secondary rise of the compression wave due to the tunnel-entry has been studied, in order to improve the
accuracy of the CFD simulations on it. 3-dimensional unsteady Navier-Stokes equation has been used to
calculate the flow field around and in tunnel as well as around the train. The equivalent roughness height of
the vehicle body has been employed to present the surface friction effect. The results show that the
secondary rise of the compression wave is highly dependent on the equivalent roughness height, and
increasing the equivalent roughness height, the magnitude of secondary pressure rise agrees better with that
from the field test.

Keywords : High speed train, skin friction, equivalent roughness height , tunnel, CFD
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Pressure waves inside the Tunnel and Booming Noise by a High-Speed Train, The Korean Society of
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