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Mechanisms for shock wave' boundary layer interaction

control using surface arc'plasma actuators array

GAN Tian"?, WANG Qiong'
(1. Equipment Management and Unmanned-Aerial Véhicle Engineering College,
Air Force Engineering University.,-Xtan 710051, China;
2. School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: In‘order to reveal the control mechanism on shock wave/boundary layer unsteadi-
ness, experiments were performed by using surface arc plasma actuators array based on both high-
frequency and low frequency actuation. Advanced testing and analytical methods, including high-
speed schlieren and dynamic pressure, were applied to reveal the thermal and vortex characteristic.
The combined. results of flow wisudlization and fluctuating wall pressure provided a valuable in-
sight into the controlling process.More importantly, because of high-frequency actuation mode op-
erating at a relatively low energy expense, this made it possible to achieve a stable control effect.
Based on the reported results of the statistical analysis dynamic pressure, the percentage of the en-
ergy for low-fréqueney unsteadiness detected by spectra of pressure reduced by 12.2% at high-fre-
quency forcing.Combined with schlieren display, a mechanism of shock wave boundary layer inter-
action control dominated by vortex effect can now be summarized.

Key words: shock wave boundary layer interaction; plasma actuation array ;

thermal effect; vortex effect; high-frequency actuation
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