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Aerodynamic Noise Optimization of Vehicle’s A-pillar Based on
Vortex Sound Theory

WANG Yi-gang , HUANG Xiao-sheng, WEI Wei, YANG Zhi-gang
( Sanghai Atomotive Wind Tunnel Center, Tongji University, Shanghai 201804, China )

Abstract : Theory of vortex sound indicates that aerodynamic noise induced by the air flow mainly depends on the
intensity of sound source’s divergence of the cross product of the velocity and the eddy vector. In this paper, based on the
equation of vortex sound, the correlation among some physical quantities, such as the velocity, vortex vector and the
sinusoidal value of their angle in the flow field near the A-pillar, and the aerodynamic noise is analyzed. And the main
aerodynamic parameters which affect the aerodynamic noise of the A-pillar are discovered. It is shown that the variation
tendency of the sound pressure level of the aerodynamic noise is consistent with that of the vector cross product of the
velocity and the vorticity. The vorticity around the axis of the A-pillar has the largest contribution to the noise generation.
Thus, the aerodynamic noise near the A-pillar can be controlled effectively by adding spoilers to the surface of the A-pillar.
The sound pressure level spectrum shows that the method can reduce the noise by 4.2 dBA and works well within a wide

frequency band.
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