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Flow Field Quality Control of Subsonic Linear
Cascade Wind Tunnel Based on Suction
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Abstract: Improving the flow quality of linear cascade wind tunnel is particularly important for obtaining
high—quality, low—uncertainty test results. Two suction schemes are set at different positions on the upper side of
the test section and the effect of suction slot position and suction flow rate on the flow field quality of cascade wind
tunnel flow are investigated by numerical simulation. The results show that the upper sidewall suctions were dem-
onstrated to be effective in improving inflow uniformity and outflow periodicity of these three blade passages near
upper sidewall, among which the inlet Mach number deviation is no more than 0.01, and the flow angle deviation
is no more than 0.5°.Suction between the movable upper wall and the first blade (Cavity A )can effectively improve
the inflow uniformity of the cascade, but the outflow periodicity increases little. Suction at the middle back of suc-
tion side of the first blade (Cavity B)can both improving the quality of inflow and outflow. The suction scheme of
Cavity A is more flexible in engineering application than the suction scheme of Cavity B, but the critical suction
flow rate has tripled.
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between CFD and experiment at design condition
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Fig. 6 Inflow distribution comparison between different

suction positions with suction flow rate of 0.43%
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