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Abstract: Tests were conducted with the self-developed measurement system in multiple areas and scenarios
to obtain the parameter values in the real-road air flow environment. The analysis revealed that the vehicles
on the road experience a higher turbulent intensity of the incoming flow than those tested in the wind
tunnel. The average turbulent intensity was 4% and the intensity reached as high as 20% in the coastal areas
and 28% when vehicles followed or overtook each other. Vehicular tests of following and overtaking were
carried out in the automotive wind tunnel, and the airflow condition of the test vehicles was collected and
analyzed, showing that the incoming turbulence intensity of the following vehicle was higher which caused a
decrease in speed. The turbulence intensity and velocity loss are related to the size of the followed vehicle and
the following distance. The turbulent intensity distribution ranges from 2% to 33% and the maximum
velocity loss is 19%. The influence of the front vehicle’s placement angle and wind tunnel wind speed on the

turbulence intensity of the rear vehicle was further investigated and a method to quantitatively adjust the
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turbulence intensity of incoming flow was developed. The two-vehicle aero-acoustic test has been completed

in the wind tunnel. The results show that the modulation spectra of cabin noise in the high turbulence

intensity environment are consistent well with the on-road test results. The differences in the spectrum

curves of cabin noise are mainly concentrated in the low frequency range of less than 70 Hz.
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