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Table 1 The results of CFD and experiment

Cq H-Cyq M-Cy T-Cyq T-C
Exp 0.326 0.125 0.082 0.119 0.045
CFD 0.315 0.127 0.077 0.110 0.044
error  3.34% 2.08% 549% 7.54% 6.40%
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Fig.4 The distribution of control points
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Table 2 Aerodynamic force of initial and optimal shape

Cq H-Cy M-Cy T-Cyq \ol
initial 0.148 0.058 0.038 0.052 0.026
optimal 0.140 0.053 0.038 0.049 0.025
reduce 5.41% 8.62% 0 5.77% 3.85%
Kriging 0.140 — — — 0.025
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Table 3 Aerodynamic force of initial and optimal real shape

Cq H-Cyq M-Cqy T-Cq T-C
initial 0.315 0.127 0.077 0.110 0.044
optimal 0.305 0.127 0.078 0.100 0.034

reduction 3.17% 0
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AERODYNAMIC OPTIMIZATION OF HIGH-SPEED TRAIN BASED ON RBF
MESH DEFORMATION

Yao Shuanbao Guo DiloRy Yang Guowei
(LMFS of Institute of MechaniesChinese Academy of ScienceBeijing 100190 Ching)

Abstract An aerodynamic drag reduction optimization design study of high-speed train head is carried out based on
the three-dimensional parametric approach of local shape function, improved ant colony algorithm and improved Kriging
surrogate model. To avoid repeated generation of ten millions of meshes in the case of large deformation with complex
geometry and improve the optimizatioffieiency of high-speed train head, we introduce mesh deformation techniques of
the reduced control points based on radial basis functions (RBF). The optimization results show that: RBF mesh defor-
mation method could largely shorten the time-consuming of mesh deformation without reducing the quality of meshes,
and can be used for aerodynamic optimization design of complex geometry. Under the design space given in this article
the six key design parameters that control the nose shape fiagts@n the aerodynamic drag of the train with a kind of
monotonically increasing relationship. After optimization under the constraints, the total aerodynamic drag of the sim-
plify shape is reduced by 5.68%. The aerodynamic drag of leading and trailing cars reduced a lot, while the aerodynamic
drag of middle car changes little.

Key words mesh deformation, ant colony optimization (ACO), aerodynamic drag, RBF, high-speed trains
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