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Abstract

This paper conducts an experimental study on the noise characteristics of a passenger car under
three typical driving conditions: acceleration, constant speed and braking. We evaluate the noise
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characteristics of the vehicle in different driving conditions. First, a comparative analysis of the
noise sound pressure level characteristics of different driver and occupant positions in the car
under different working conditions shows that there are significant differences in the ear noise
characteristics of the drivers and occupants in the car at different positions. Then, we perform
frequency-domain post-processing analysis on the noise data in the vehicle obtained by the test,
and obtain the time-frequency spectrum diagram of the noise in different driving positions in the
vehicle. Finally, the time-frequency diagram is analyzed to obtain the distribution law of noise
sound pressure level in the vehicle. The research results in this paper provide references for the
evaluation of car interior noise and the selection of optimal interior noise and vibration control
methods.
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Table 1. System resulting data of standard experiment
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Figure 1. Noise test point position
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Figure 2. Test process
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Table 2. Test condition parameters
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Table 3. Test points name
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Figure 3. Sound pressure level of interior noise under acceleration condition. (a) 0~50 km/h accelerating; (b) 60~120 km/h

accelerating
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Figure 4. Sound pressure level of interior noise under constant speed condition. (a) 60 km/h constant speed; (b) 120 km/h
constant speed
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Figure 5. Sound pressure level of interior noise under braking condition. (a) Dry braking; (b) Wetland braking
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Figure 6. Sound pressure level distribution of driver’s left and right ear noise under acceleration condition. (a) Driver’s left
ear; (b) Driver’s right ear; (c) Driver’s left ear; (d) Driver’s right ear
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Figure 7. Sound pressure level distribution of interior noise near the ear of rear passengers under acceleration condition. (a)
Left ear; (b) Right ear
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Figure 8. Sound pressure level of interior noise at constant speed. (a) Driver’s left ear; (b) Driver’s right ear; (c) Rear pas-
senger’s left ear; (d) Rear passenger’s right ear
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Figure 9. Sound pressure level of interior noise under braking condition. (a) Dry braking driver’s left ear; (b) Dry braking
driver’s right ear; (c) Wet brake driver’s left ear; (d) Wet brake driver’s right ear
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