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Plasma actuator with a self-repairable insulating layer
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Radio-frequency high-voltage was applied to the plasma actuator (PA) with

insulating layer in which artificial void structures were formed, and self-repairing processes by
deformation and shrinkage of the void structure by means of dielectric barrier discharge was
analyzed in this study. Two types of solid oils-and-fats with different melting temperatures were
selected as the insulating material. After sealing the solid oils-and-fats between two quartz glass
plates, a PA structure was constructed by arranging exposed and encapsulated electrodes
asymmetrically on the glass surfaces.
The in-situ observation of void structures by a digital microscope, spatial velocity distribution
analysis of jet induced by PA by means of particle image velocimetry (PIV), and power consumption
evaluation of PA by V-Q Lissajous method revealed the self-repairing mechanism by shrinkage of the
void structure.
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