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Optimization of Wind Buffeting Noise of Automobile Sunroof

Based on Pressure Jet Plate
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( 1. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China;
2. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the problem of wind buffeting noise brought about by the opening of the automobile
sunroof, based on the analysis of its generating mechanism, the wind buffeting noise control method with a pressure
jet plate structure has thus been proposed. After a numerical simulation, a comparative analysis has been made of the
wind buffeting noise of the original sunroof and the pressure jet plate to verify effectiveness of pressure jet plate. Taking
the sound pressure level of wind buffeting noise as the optimization target, an optimization can be achieved of the jet
pressure and jet angle, followed by a comparison and final selection of the optimal noise reduction scheme. The results
show that the pressure jet plate can effectively reduce the pulsating pressure fluctuation amplitude and sound pressure
level of wind buffeting noise, thus improving the riding comfort of the car.
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Fig. 1 Schematic diagram of wind buffeting noise acoustic
feedback mechanism
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Fig.2 Pressure jet flow field of the automobile sunroof
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Fig. 3 Overall structural drawing of the automobile sunroof
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Fig. 4 Schematic diagram of the position of the pressure jet
board of the automobile sunroof
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a simplified vehicle model
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Table 1 Boundary condition setting of a simplified vehicle
model simulation
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Table 2  Simplified vehicle model simulation solution setup
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Fig. 7 Comparison of verification pressure jet model and

the original vehicle pulsating pressure
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Fig. 8 Comparison of the sound pressure spectrum curves

between the verification pressure jet model and

the original vehicle
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Table 3 Comparison of sound pressure level between

verification pressure jet and the original vehicle
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Fig. 9 Comparison of pressure nephogram between
verification pressure jet model and the original vehicle

P10 S 7R IR O 1 IS T s 5 S5 ke B I
AT LR X EE o

a) 4



14 WM T ko cE MR

2021 4F

b ) Bk 58 S K 7
B 10 KiEFEESRERSRERKEILL

Fig. 10 Comparison of verification pressure jet model and

the original vehicle streamline diagram
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Fig. 11 Schematic diagram of pressure jet plate for

the car sunroof
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Table 4 Optimization scheme of the structure of

pressure jet of the automobile sunroof

H%E  PHID Y /dB F%E  PFMID %% /dB
1 P, D, 113.65 19 P,, D, 97.54
2 P,, D, 113.28 20 P,, D, 97.43
3 P,, D, 112.63 21 P,, D, 98.23
4 P, D, 111.13 22 P,, D, 96.93
5 P,, D; 110.59 23 P,, D; 96.57
6 P, D 109.53 24 P,, D, 96.36
7 P, D 110.25 25 Ps, D, 103.46
8 P,, D, 111.20 26 Ps, D, 98.65
9 P, D 108.13 27 Ps, D, 98.35
10 P, D, 106.45 28 Ps, D, 97.58
11 P,, D; 104.15 29 Ps, D; 97.19
12 P,, D, 102.13 30 Ps, D, 96.99
13 P;, D, 100.43 31 P, D, 110.39
14 P, D, 99.35 32 P,, D, 110.33
15 P,, D, 98.33 33 P,, D, 109.25
16 P, D, 97.24 34 P,, D, 109.37
17 P;, D; 98.54 35 P, D; 108.11
18 P,, D, 97.44 36 P,, D, 107.48
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Fig. 12 Comparison of optimal pressure jet model and

the original vehicle pulsating pressure
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Table 5 Comparison of sound pressure level between optimal
pressure jet and the original vehicle
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Fig. 13 Comparison of the optimal pressure jet model and
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the original vehicle sound pressure spectrum curves
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