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Mechanism of film cooling efficiency enhancement by
horseshoe plasma actuator
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Abstract: To-discloSe the basic mechanism of enhancing film cooling efficiency by plas-
ma actuation produced from horseshoe plasma actuator, numerical simulation was carried
out to investigate the flow field for two types of cylindrical holes with/without horseshoe
plasma actuator. Results show that the jet flow has acquired expansibility by plasma actua-
tion and the kidney-shaped vortices are changed significantly. With the pull inducement and
actinic acceleration of plasma actuation, the coverage area and adherent of jet flow are im-
proved, so the film cooling efficiency was enhanced. The film cooling efficiency of cylindri-
cal hole with horseshoe plasma actuator is larger than that without horseshoe plasma actua-
tor by about 165% (blowing ratio of 0.5), 148% (blowing ratio of 1. 0) and 500% (blo-

wing ratio of 1. 5), respectively.
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