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Abstract:

field offset, the mechanism of pure-tone sound-amplitude

From the perspective of non-uniform sound

large change with wind speed which measured outside
flow field of automobile wind tunnel was studied. A wind
tunnel test was conducted with a controllable sound
source on the automobile surface as the research object.
The amplitude fluctuation of pure tone sound pressure

level at different wind speeds was obtained by
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microphone, and the non-uniform distribution of sound
field was observed by microphone array. Based on the
point source interference theory, the non-uniform sound
field was simulated and reconstructed, and the influence
of each reflecting wall was analyzed parametrically. The
acoustic field offset caused by shear layer refraction was
deduced according to the geometrical acoustic theory,
and the trend of pure tone amplitude variation at different
test wind speed was predicted. The results show that the
deviation of the non-uniform sound field caused by the
interference is the fundamental reason for the amplitude
fluctuation of the pure sound in the wind tunnel, and the
reconstruction method of acoustic field can effectively

reduce the error.

Key words: vehicle engineering; wind tunnel; sound
amplitude; acoustic interference; acoustic field
deviation
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Fig.1 Controllable sound source on automobile

surface
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Tab.1 Variation of 1 kHz peak sound pressure level

48 1 kHz I EESERFERUEERLER

of pure tone with wind speed
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Fig. 3 Microphone array used to measure sound
field
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Fig. 4 Contour of sound field in static condition
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Fig. 5 Spatial position used to calculate sound field
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Fig. 6 Offset of sound field in two directions
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Tab. 2 Offset of sound field at different wind

speeds
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