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Experimental investigation of the effect of dielectric barrier on induced velocity of
quiescent air boundary layer with comparison of corona wind and AC-DC DBD plasma
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Abstract

Boundary layer flow control, is one of the most important issues of aerodynamics. Generally, the purpose of
flow control, is control of the boundary layer separation. Nowadays, researchers have considered the using of
active electrohydrodynamic actuators due to the access and easy installation, no need for special repairs, very
short response time and very low energy consumption. In this paper, using a similar geometry, the effects of
dielectric barrier, on induced velocity in still air boundary layer, in the corona wind of direct and alternating
fields was studied. The results showed that the using of dielectric barrier in the field of direct current, the
flow velocity in the boundary layer is reduced, while with the dielectric barrier in the field of alternating
current, greater speeds in boundary layer could be reached. With detection of smoke injection technique, it
was found that the barrier dielectric has no effect on the flow pattern, but this pattern is in the direction of
electric field in the direct current and is tangential to the boundary layer in the alternating current. Finally,
using the alternating current field, in addition to installing in the exact location due to small size of them, can
cause to achieve higher speeds in quiescent air boundary layer.

Keywords: Induced Velocity; Corona Wind; Plasma Discharge; DBD Plasma Actuator.
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