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Pt o M ) 55 B PR Shi s LB 2 TE A, P Sr
(3 A 54 AR H A5 2 AR AR R T A R B
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Abstract

Based on the physical processes of dielectric barrier discharge (DBD) and quasi-direct-current (quasi-DC) discharge, the plasma
aerodynamic actuation mechanism is analyzed, then the numerical model of plasma aerodynamic actuation is founded, finally the DBD
and the quasi-DC discharge plasma flow control processes are simulated in the cases of low velocity and high velocity. The results
show that the aerodynamic actuation mechanism of DBD plasma is that the discharge changes three kinds of forces in continuum
fluent medium, these being shear stress caused by Newton friction, body force caused by electro hydrodynamic and impulsive active
force caused by pressure change, and the main aerodynamic actuation mechanism of DBD plasma is body force caused by electro
hydrodynamic. The effect of body force is stronger in near space than in the sea level, plasma induced flow velocity increases in near
space. The main aerodynamic actuation mechanism of quasi-DC discharge plasma in supersonic air flow is the thermal mechanism of
heat plasma, the exploding wires diathermanous model found in this paper is good for the simulation of the process of surface quasi-DC
discharge plasma incident shock. The effect of quasi-DC discharge plasma on the supersonic flow field is conform with the effect of

protuberance with a bevel to the supersonic flow field, so it can be used to control the shock wave in supersonic aircraft.

Keywords: plasma aerodynamic actuation mechanism, dielectric barrier discharge, quasi-direct-current discharge
PACS: 05.70.—a, 47.40.—x, 52.25.Kn, 52.30.—q
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