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Investigation of vortex generation and plasma heating bg nanosecond pulsed
dielectric barrier discharge for control of shock-wave/boundary-layer separation
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This study focused on the control of shock-wave/boundary-layer interaction
in supersonic flows using nanosecond pulsed dielectric barrier discharge. The results showed that
the vortex size induced by the discharge saturates above a certain pulse energy, resulting in the
energy being mainly consumed by temperature increase. Vortex growth after discharge takes several
hundred microseconds, and vortex diffusion is faster at lower pressures. A supersonic wind tunnel
was developed, then the strong unsteadiness and three-dimensionality of the separation were
qguantified. It was found that when the vortex size induced by the discharge exceeds the boundary
layer thickness, vortices are generated on the surface of the boundary layer, which enhances
momentum transfer. The results confirmed that the separation can be suppressed by the canted
electrode. Although the suppression effect was limited, we gained insight into electrode
configurations and discharge frequencies to enhance the effect.
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