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Multi-objective design optimization of high-speed train nose

Masahiro SUZUKI, Meijo Univ.

I-501 Shiogamaguchi. Tempaku-ku, Nagoya-shi

Koji NAKADE, Railway Technical Research Institute

This paper shows a new design technique for high-speed trains using a multi-objective optimization method to balance plural
acrodynamic properties. The technique is composed of an evolutionary algorithm, a shape parameterization technique using
B-spline curves and Coons patches, and a computational simulation using Message Passing Interface. In order to demonstrate
the capability of the method. the train nose shape is designed to optimize the aerodynamic drag and aerodynamic forces
affecting the other trains. After the evolutionary calculation of 10th generation with 512 individuals, physically reasonable

Pareto solutions are successfully obtained.
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Fig. 1 Representation of the train nose shape
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Fig.2 Pareto solutions and examples of nose shapes
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