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The Simulation and Calculation of Car Outfield Aerodynamic Noises

Wang Zhen!, Gu Zhengqi'?s Wang Ning', Fan Zunjin'
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Abstract : A distant point noise of car outfield is simulated and calculated with software FLUENT: through the
steady-state calculation obtains the surface acoustic power and noise sources distribution of the car body and analyzes
qualitatively the noise sources; by means of transient calculations gets the sound pressure spectrum of the car outfield
noise in a point. The simulation results show that the outfield acrodynamic noise sources mainly come from the front area
of car, rear-view mirror, the front windscreen and front wheel; and the far field acoustic pressure level is increasing from front
to back and larger closing to the rear of the car with the maximum reaching to 90.4 dB, while the acoustic pressure level in the
arc area of 12 m in diameter is higher than that of 10 m in diameter with the maximum gap of 15.1 dB.
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Table 1 The parameters setting for steady-state calculation
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Table 2 The parameters setting for transient calculation
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Fig. 5 The contour of pressure on vehicle surface
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Fig. 6 The vector contour of vehicle surface velocity
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Fig. 7 The contour of vehicle surface acoustic power
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Fig. 8 Sound pressure spectrum of the received point
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Fig. 9 The outfield received points
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Table 3 The coordinates of outfield received point

ETI A2 5 /m ETI A B /m
1 (=50, 0, 12) 12 (=60, 0, 1.2)
2 (-4, -15, 1.2) 13 (-5.7, -1.8, 1.2)
3 (4.0, =29, 1.2) 14 (-4.8, -3.5, 1.2)
4 (29, -4.0, 1.2) 15 (-3.5, -4.8, 1.2)
5 (1.5, -4.7, 1.2) 16 (1.8, -5.7, 1.2)
6 (0, -5.0, 1.2) 17 (0, -6.0, 1.2)
T (1.5, -4.7, 1.2) 18 (1.8, -57, 12)
8 (2.9, -4.0, 1.2) 19 (3.5, -48, 1.2)
9 (4.0, -2.9, 1.2) 20 (4.8, -35,12)
10 (47, -1.5, 1.2) 21 (5.7, -1.8, 1.2)
11 (5.0, 0, 1.2) 22 (6.0, 0. 12)
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Table 4 Sound pressure level of the outfield received point

G5 TEEK/AB || W5 TFHEK /dB M5 RS /dB
1 77.9 9 90.4 17 82.8
2 73.0 10 87.0 18 85.0
3 61.0 11 86.4 19 86.1
4 89.5 12 74.4 20 86.2
5 82.2 13 68.6 21 81.9
6 85.5 14 62.2 22 75.8
7 88.0 15 74 .4
8 89.5 16 79.6
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