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Study on the Aerodynamic Advancements of the Nose and Pantograph of a
High-Speed Train
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ABSTRACT

Recent high-speed trains around the world have achieved remarkable improvement in speed. In Korea, the
new high-speed train with maximum speed of 400km/h has been developing through the 'Future High-Speed
Rail System Project. The improvement in train speed brings numerous aerodynamic problems such as strong
aerodynamic resistance, noise, drastic pressure variation due to the crosswind or passing by, micro-pressure
wave at tunnel exit, and so on. Especialy, the nose shape of high-speed train is closely related to the most
of the aerodynamic problems. Also the pantograph has to be considered for noise prevention and detachment
problems. In this paper, the project, 'Research on the Aerodynamic Technology Advancement of the
High-Speed EMU' is introduced briefly, which is one of the efforts for the speed improvement of the
'HEMU400x'. Finaly, two main results of train nose and pantograph will be shown. First, the optimization
of the cross-sectional area distribution of the high-speed train nose to reduce tunnel micro-pressure wave, and
second, robust design optimization of the panhead shape of a pantograph.
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