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THE INFLUENCE OF DIFFERENT CROSS-SECTION SHAPES OF TRAIN BODY
ON THE AERODYNAMIC PERFORMANCE

C.H. LIU, D.L.GUO, S.B.YAO and G.W.YANG
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract In this article, the influence of different cross-section shapes of train body on the aerodynamic
performance has been investigated by numerical simulations. The results show that the aerodynamic
performance is strongly affected by different cross-section shapes of train body (such as cross-sectional area,
width-to-height radio of cross-section, cross-section with straight or curved sides, etc.). Firstly, the drag
coefficient and the overturning moment increase as sides of cross-section become more curved. Secondly, the
drag coefficient and the overturning moment are reduced as the width-to-height radio of the cross-section is
increased when the cross-sectional area is kept as a constant. Finally, air pressure pulse produced by two trains
passing by is approximately proportional to the cross-sectional area in a certain range and it independent to the
cross-section shapes. These studies can be used for aerodynamic shape design.

Key words air pressure pulse, cross-section shape, aerodynamic performance, numerical simulation



