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Aerodynamic Performance Evaluation and Optimization of the High-Speed Train

X.P .Wang, K.Cui, S.C.Hu, T.Y.Gao,
(LHD, Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190, China)

Abstract: With the train speed becoming faster and faster, the aerodynamic drag turns to be one of the essential
factor that restricts the train speed ascent. However, no public literature, home or abroad, has dealt with the flow
field and aerodynamic performance of the train with the speed reaching 500km per hour. This paper has studied
in the flow field and the aerodynamic performance of the train at 500km per hour with symmetrical and
unsymmetrical nose shape. With the given two nose shape modes, the authors composed four kinds train shape
and generated grids around the four train models. By computing the numerical solution, the author simulated the
flow field around the 500km per hour-train in the steady state. With the gathered and analyzed data, the paper
comes to the conclusion that the unsymmetrical nose shape is better than the symmetrical nose shape in the
aerodynamic performance. Comparing with the other three train shape, we found that the s-r composition best
satisfies the practical demands.
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