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Abstract: The

automobile aero-acoustic wind tunnel comprises three

sound field performance for an

aspects of free-sound field, background noise and low-
frequency pressure fluctuation. The latest test results of
Tongji Aero-acoustic Wind Tunnel has validated that the
background noise OASPL at 160 km-h ' wind speed is 61
dB(A) ,
coefficient is lower than 0.5% within the wind speed range
from 50 to 200 km-h '. Meanwhile, it was found that the
belt suction of rolling road systems adds the background

and the low-frequency pressure fluctuation

noise below 80 km-h ' wind speeds, yet no effects on the
low-frequency pressure fluctuation. According to ISO
3745:2012, the cut-off frequency of the free-sound field is

down to 50 Hz, while the radius of the free-sound field at
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and above 63 Hz cut-off frequencies reaches 9 m inside

test section plenum.

Keywords: aero-acoustic wind tunnel; free-jet shear layer;
background noise; low-frequency pressure fluctuation;

rolling road system
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Tab.1 Key technical parameters
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Fig.2 Balance turntable moving belt system
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Tab.2 Maximum allowable deviation of sound

pressure level test values
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Fig.3 Top view of free sound field test paths
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frequency pressure fluctuation
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background noise
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Fig.7 Background noise spectrum
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Fig.8 Low-frequency pressure fluctuation coefficient
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Tab.3 Comparison of background noise and low-

frequency pressure fluctuation coefficient at

140 km'h ' between different wind tunnels
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Fig.9 Background noise in case of suction system

on or off
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Fig.10 Background noise spectrum in case of

suction system on or off (20 km-h )
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Fig.11 Background noise spectrum in case of

suction system on or off (160 kmh ")
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Fig.12 Low-frequency pressure fluctuation coefficient

in case of rolling road system on or off
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