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Analysis of the Aerodynamic Performance of a
High-speed EMU Based on STAR-CCM+
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Abstract It is important content for the design of train to research on the aerodynamic performance of
train. With the rapid development of computer technology and numerical method, computational fluid
dynamics (CFD) has an increasingly extensive application in the study of train aerodynamic characteristics.
In this paper, through using the software of STAR-CCM +, the general description that calculation process
and results of external flow field for a high-speed EMU is given, and the aerodynamic performance of train,
which was in the conditions of open wire, is studied in the aspects of drag coefficient, velocity and pressure
field. Simulation shows that the total resistance of the train is mainly from suffered pressure drag of the
train and the pressure value, of which the maximum appears in nasal tip, gradually decreased along the
transition zone. This paper makes a preliminary induction and summary for analysis and application process
of CFD, and reference recommendations for the related design flow are putted forward.
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