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[Abstract] In order to improve vehicle aerodynamic coefficients comprehensively, this paper proposed a shape
optimization design scheme. Firstly, vehicle without crosswind was simulated numerically by using realizable k—& turbulence
model. The reliability of the simulation model was verified by wind tunnel tests. On this basis, the influence of different
crosswind angles on the aerodynamic characteristics was studied, the aerodynamic coefficients of yaw angle of 12° were
taken as the reference benchmark for optimization, samples were extracted by uniform Latin hypercube for flow field
calculation, the response surface model was used to approximate the corresponding relationship between automobile
modeling parameters and aerodynamic coefficients, the Pareto front solutions were obtained based on the genetic
optimization algorithm. Finally, 4 optimization schemes were determined, which reduced the drag coefficient by 2.6%, the
lateral force coefficient by 6.54%, and the lift coefficient tends to be negative, effectively improving the aerodynamic
characteristics of the vehicle.
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