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Fig.1 CAD model of the car and the air dam skirts
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Fig.2 Wind tunnel test model and simplified model
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Fig.3 Sketch of the optimization process
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Tab.2 Contrast of the aerodynamic drag and lift
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Fig.4 Contrast of the streamlines of the underbody
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Fig.5 Contrast of pressure distribution of the underbody
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Optimization of Air Dam Skirts of the Front-Wheels of a Car Based on Kriging Model
GUO Jian-cheng', GU Zheng-qi'* ,RONG Jiang-lei', ZHANG Qing-lin'

" (1. State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Hunan University, Changsha 410082, China;
2. Party Committee Hunan University of technology, Zhuzhou 412008, China)

Abstract; The air dam skirts of the front-wheels of a certain car were optimized by combining data optimization
method and CFD simulation. The height and the installation coordinate of the air dam skirts were chosen as the
variables and 20 groups of sample data were adopted by the method of DOE. The response values correspond-
ing to the sample were achieved by CFD simulation,and then Kriging model was established. The credibility of
the model was verified and global optimization was carried out by multi-island genetic algorithm. The result
showed that the aerodynamic drag could be reduced by 4.23% at the most, from 827.4 N to 792.4 N, based
on the prerequisite that the aerodynamic lift wouldn’ t be increased. And when the weight was set at 0. 85 and
0. 15 separately, the aerodynamic drag could be decreased by 3. 70% to 796. 8N while the aerodynamic lift
could be reduced by 6.55% to 382.6 N.

Key words: air dam skirts of front-wheel; CFD simulation; design of experiment; Kriging model; multi-is-

land genetic algorithm



