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Study on the Aerodynamic Characteristics and Lateral Stability
of High-Speed Vehicles Under Windy and Rainy Conditions
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Abstract: Aiming at the instability of high-speed vehicles in windy and rainy environments, the Euler-
Lagrange method was used to numerically simulate the external flow field of automobiles under such
conditions. The aerodynamic characteristics was investigated at different side wind speeds and rainfall
intensities. The whole vehicle dynamics model was established and subjected to aerodynamic loads. The
lateral displacement of the vehicle under the windy and rainy conditions was calculated. The results show
that, at a constant side wind speed, rainfall increases the drag vortex and the wake vortex diffusion region on
the leeward side. Changes in the vortex structure increase the negative pressure area on the leeward side of
the body and reduce the the trailing airflow velocity. As a result, aerodynamic drag and side forces are

increased. Additionally, changes in road surface adhesion further reduces the vehicle’ s lateral stability.
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