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Abstract: Aiming at the engineering problem of commercial vehicle interior whistling caused by aerodynamic
noise, this paper simulates a commercial vehicle based on computational fluid dynamics and the acoustic finite
element method, the monitoring points are arranged to capture suspicious areas of external modeling and verify
them in combination with vehicle road coasting test. Firstly, it is found that the whistling noise is mainly
concentrated in 1 350~1 700 Hz through the road coasting test. Then, the aerodynamic noise characteristics of
the main components outside the cab are analyzed by using the external flow field. The interior acoustic field
information is obtained by using the acoustic finite element method for comparative analysis. The primary sound
sources of the side deflector, door aperture, and side window whistling are successfully captured. Secondly, the
plugging test is carried out to verify each suspicious area. The test results have confirmed that the side deflector is

the part that causes the original vehicle to whistle in the 1 350~1 700 Hz frequency band. Combined with the
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flow field analysis, the results show that the side deflector strut is the part that causes the whistling. Finally, the
whistling noise is eliminated by adding a spoiler on the pillar, which improves indoor driving comfort and
provides a feasible engineering method for developing the wind noise performance of commercial vehicles.

Keywords: commercial vehicle; aerodynamic noise; whistling; test verification
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