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Abstract

The experimental study on the influence of the wall position deviation of the diffusion section of
the automobile wind tunnel on the flow field is carried out to confirm the influence of the wall po-
sition deviation of the concrete section on the flow field of the test section in the construction
process of the automobile wind tunnel, and to provide a basis for the control standard of the con-
crete construction process conditions in the construction process of the automobile wind tunnel.
The experiment was carried out in a laboratory aeroacoustic wind tunnel. The soft flat model with
a 5-degree chamfer on the front and rear edges was installed on the single side wall of the down-
stream diffusion section of the power section of the wind tunnel to simulate the position deviation
of this section of the wind tunnel. Under the two test conditions of the empty wind tunnel refer-
ence state and the wall installation position deviation zone in the wind tunnel, the influence of the
position deviation on the velocity uniformity, turbulence, flow deflection angle, wind tunnel back-
ground noise and mold resistance measurement was studied respectively. The test results show
that the diffusion section position deviation has little influence on the velocity uniformity, wind
tunnel background noise and flow deflection angle of the central area of the test section, but has a
significant influence on the turbulence and the mold resistance measurement. Therefore, the con-
struction process of the concrete structure of the automobile wind tunnel must be strictly imple-
mented in accordance with the industry standards to ensure the quality of the wind tunnel flow
field and the reliability of the test results.
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Table 1. Flow field quality of the wind tunnel
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Figure 1. The installation of flat plate model in diffusion section
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Figure 2. Schematic diagram of measurement section of wind tunnel test section
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Figure 3. The effect of position deviation on velocity distribution
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Figure 4. The effect of position deviation bands with different thickness on turbulence intensity (flow velocity is 30 m/s)
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Table 2. Comparison of turbulence under different thickness deviation bands
% 2. ERURSAEEERES THHRE XL (XUE 30m/s)

{30 (mm) R fiiZ2 1 (20 mm J) fii 22 2 (10 mm J)
Tt L iR sA AR Tt L AR
300 0.549% 0.688% 25% 0.664% 21%
400 0.677% 0.794% 17% 0.712% 5%
500 0.858% 0.962% 12% 0.879% 2%
600 1.256% 1.446% 15% 1.29% 3%
700 2.34% 2.467% 5% 2.388% 2%
800 7.818% 8.565% 10% 7.84% 0.3%
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Figure 5. PIV test results of velocity vector field in the central region of the test section
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Table 3. The effect of position deviation band on background noise of wind tunnel
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Figure 6. Difference of drag coefficient of standard model under different test conditions
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Figure 7. The turbulent structure around a rough element
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Figure 8. Pulsating velocity power spectrum under different test conditions
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