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Nose Shape Optimization of the High-speed Train to Reduce
the Aerodynamic drag and Micro-pressure Wave

Hyeok-bin Kwon, Yu Shin Kim, Dong-ho Lee, Moon sang Kim

Key Words: High-speed trains(14 8 d), Aerodynamic drag(F 7] A 3), Micro-pressure wave(H| 7|
%9, Sonic boom(FZAA  AL), Nose shape optimization(dFF-84; H A3},
Response Surface Methodology(3H-5- 371 H). .

Abstract

When a train runs into a tunnel at high-speed, aerodynamic drag suddenly increases and the booming
noise is generated at the exit of tunnel. The noise shape-is very important to reduce the aerodynamic
drag in tunnel as well as on open ground, and the micro-pressure wave that is a source of booming
noise .is dependent on nose shape, especially on area distribution. In this study, the nose shape has
been optimized employing the response surface methodology and the axi-symmetric compressible
Navier-Stokes equations. The optimal designs have been executed imposing various conditions of the
aerodynamic drag and the micro-pressure wave on object functions. The results show that the
multi-objective design was successful to decrease micro-pressure wave and aerodynamic drag of trains.
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Fig. 1 Design space for nose optimization
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Table 1 Test condition of train and tunnel
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