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Reynolds number effect of large-scale model in natural wind

LU Bin, CHEN Zi-tao, WANG Xin
(School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: In order to analyze the effect of wall interference and blockage on the accuracy of wind tunnel
test, a streamlined model of bridge deck in 1 ¢ 9 ratio was made to do the experiment on a high speed ve-
hicle in natural wind. After measuring the surface pressures under different speeds different Reynolds
numbers, and fitting the data, the test data between natural wind and wind tunnel were compared to fig-
ure out the varying pattern of the mean aerodynamic force coefficient and the distribution characteristics
of surface pressure on streamlined section in high Reynolds number under natural wind. The results
show that there exist differences between the experiment under wind tunnel test and that under natural
wind in mean aerodynamic force coefficient. When Reynolds number<C3 X 10°, wall interference and
blockage make the tendency of drag coefficient decrease, however, the tendency increases without the
effect of wall interference and blockage; wall interference and blockage make lift coefficient decrease and
torsion coefficient increase. They won’t change the position of the lowest pressure point, but diminish
the value of surface pressures. 1 tab, 10 figs, 16 refs.
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Fig. 1  Tllustration of model in natural wind
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Fig. 2 Test of the model in natural wind
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Fig. 3 Distribution of pressure point on model surface
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Fig. 7 Distribution of upper surface pressures on

streamlined model in natural wind
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Fig. 8 Comparison of upper surface pressures
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Fig. 9 Distribution of down surface pressures on

streamlined model in natural wind
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