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Abstract

The aerodynamic noise generated by high-speed driving is closely related to vehicle ride comfort,
and consumers have higher and higher requirements for vehicle noise. In this paper, the aerody-
namic noise calculation software based on molecular dynamics algorithm is used to calculate the
transient flow field of a high-speed vehicle, and the aerodynamic noise outside the vehicle is si-
mulated and analyzed. The main parts of the aerodynamic noise source of the vehicle outflow field
are obtained, and the impact of these parts on the noise of the monitoring points outside the ve-
hicle is quantitatively analyzed, and the sound pressure spectrum of each monitoring point is ob-
tained. The results show that the noise of the components exposed to the high-speed air flow such
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as the front face of the vehicle body, rear-view mirror, A-pillar and front wheel wiper is serious,
which can be optimized.
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Figure 1. Calculation model
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Figure 2. Computing domain settings
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Figure 3. Car space volume grid
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Figure 4. Noise parameter settings
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Figure 5. The surface pressure cloud map of car sound
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Figure 6. Cloud diagram of the surface pressure coefficient of the car body
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Figure 7. Cloud map of vehicle body surface velocity distribution
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Figure 8. Vector diagram of vehicle body surface velocity distribution
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Figure 9. Vector diagram of velocity distribution around the vehicle body

9. EEFEEENHRER

Figure 10. Surface sound pressure diagram of car body
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Figure 11. Schematic diagram of extraction points in different parts of the
car body
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Table 1. Correspondence of the total sound pressure level of different parts of the car body
# 1. EEAEEFEERTRIER

5 1 2 3 4 5
OASPL/dB 137.9 134.4 120.1 109.4 134.2
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