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Numerical Simulation Investigation on Improvement of Compressor

Cascade Performance by SDBD Plasma Aerodynamic Actuation
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(Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi' an
710038, China)

Abstract: The mathematical model of plasma flow control is established by regarding the influences of the
plasma aerodynamic actuation on the fluid as body force and thermal energy and considering the influences
of the plasma temperature rise on the thermal physical property of fluid. The body force and thermal ener-
gy profile function obtained by solving the potential equation and the charge equation and the thermal phys-
ical property function obtained by fitting experimental data are added to the Navier-Stokes equation as
source terms and coefficient respectively. Simulation investigation of flow separation control on a compres-
sor cascade by plasma aerodynamic actuation is performed under low velocity conditions. The influence of
the flow velocity. incidence and the intensity of plasma aerodynamic actuation on the performance of com-
pressor cascade is investigated. After actuation in the case of Ma=0. 05 at an incidence of 2°,the location
of separation point is moved from 65. 09% to 79. 4% of the chord, the flow turning angle is increased about

1°, the maximum total pressure loss coefficient is reduced about 7. 4% and the width of the trail is reduced
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about 12%. The actuation effect is reduced with the increase of air flow velocity. The change of incidence

affects the actuation effect. The actuation effect is obviously improved with the increase of the intensity of

plasma aerodynamic actuation.

Key words: plasma; flow control; surface dielectric barrier discharge; compressor cascade; flow separation;

numerical simulation
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Fig.1 Grid geometry of the computation
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and without plasma at different Ma
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Tab. 2 The transform of separation point with and

without plasma at different incidence
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Tab. 3 The transform of separation point with and without

plasma under different intensity of actuation
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