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Study of Influence Laws between Topology Structure of High-speed

Train Head and Aerodynamic Force
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Abstract; In order to obtain the influence laws between the topology structure of key design parts of high-speed
trains (HST) and the aerodynamic performance of HST and to reduce the aimlessness in the concept design of
head shape, the numerical simulation method and the orthogonal experimental design are adopted to study the
influence of six design parts, such as the length of streamlined part, the type of longitudinal line and horizon-
tal line, the cowcatcher shape, the cab glass shape and the type of cross-sectional line, on the aerodynamic
drag of HST and the lift force of the trailing car. In this paper, the six design parts are divided into five differ-
ent topology categories, and the independent influence of topological change of every design part on the aerody-
namic performance of the train is discussed. Subsequently, three design parts that have a great effect on the
aerodynamic performance of HST are selected to study the dependent influence of the topology structures of dif-
ferent parts on the aerodynamic performance of HST with the orthogonal table that considers the interaction.
As a result, the law of topological structures of major design parts of the train head shape on the aerodynamic
performance of HST is derived and the reasonable topological structures are presented for head shape design in
line with different aerodynamic indexes.
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