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Study on Correlation and Correction for Full-Scale Automotive
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Abstract: The full-scale automotive aerodynamic wind tunnel is an important research platform and
development tool for the aerodynamic performance test of vehicles. However, the differences in wind tunnels
lead to different test results and difficulties in research and analysis of aerodynamic performance. Therefore,
it is necessary to carry out correlational research and correction methods for wind tunnels to improve the
uniformity and consistency of wind tunnel test results. In this paper, the correlational studies and correction
methods were performed for the two full-scale automotive wind tunnels in Germany and China where
production vehicles were tested. The results show there are certain differences in the wind tunnel test results
for the same configuration. However, the variation trend and magnitudes are in close agreements for different
configurations when compared with baseline. A good correlation can be found between the two wind tunnel
test results. The systematic error caused by the different structure size and flow field parameters of the wind
tunnels can be reduced by C, coefficient correction, and the difference in C, coefficient can be reduced by

nearly 60% after correction.

Keywords: full-size automotive aerodynamic wind tunnel; wind tunnel correlation; aerodynamic drag coe-

fficient correction; wind tunnel systematic error
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