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Measurementimprovement of flow quality of slotted test
section in transonic wind tunnel
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Abstract; Experimental studies were carried out in the 0.6 mx0.6 m continuous transonic wind tunnel of CARDC
in order to investigate the flow characteristics of the slotted test section. Experimental results show that the root-
mean-square deviation of axial Mach number in the model area is above 0.01 when the test section Mach number is
above 1.0.Numerical simulation under the same conditions to investigate the flow characteristics of the slotted sec-
tion, together with the experimental studies indicate tow phenomena may directly cause the Mach number fluctua-
tion. Firstly, a straight section was installed to connect the nozzle and the test section in the wind tunnel. Weak
shock waves due to the curvature discontinuity at the joint of the test section and the straight section contribute to
Mach number fluctuation. Secondly, the open-area ratio of both the upper and lower wall of test section, each with
8 slots, is of 10%. The larger porosity leads to stronger expansion waves in the acceleration zone located at the inlet
of the test section. The flow was over accelerated because of the stronger expansion wave and thus fluctuate the flow
field severely. Two measures were taken to improve the flow quality of the slotted test section based on the above-
mentioned analysis ; DFlexible plate instead of solid straight plate was installed to bridge nozzle and test section to
eliminate the curvature discontinuity ;@ Decreasing the open-area ratio of the upper and lower test section wall to
6% and the number of slots to 6. Numerical and experimental results show that the Mach number fluctuation in the

model area was suppressed to a satisfactory degree.

Keywords ; continuous transonic wind tunnel; slotted test section; axial Mach number; flow quality ; numericalsim-

ulation

SIABI Rz, e W, e, ¥ HAERAEEABRTEGRRBEAFETL]T]. BT AFFR, 2021,39(3)
660-667
WU Shenghao, CHEN Jiming, CHEN Qin, et al. Measurementimprovement of flow quality of slotted test section in transon-
ic wind tunnel[ J]. Journal of Northwestern Polytechnical University, 2021, 39(3) : 660-667 (in Chinese)

© 2021 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





