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Fig. 7 Effect of various placements of plasma actuation pole

on film cooling effectiveness downstream (M =0.5)
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Fig. 8 Effect of various placements of plasma actuation pole

on film cooling effectiveness downstream (M =1.0)
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Numerical Investigation on Improvement of Film Cooling Efficiency
with the plasma actuation

HE Li - ming' ,SU Jian ~ yong’ , BAI Xiao ~ feng’ ,JJANG Yong - jian' ,LIANG Hua'
(1. Engineering Institute, Air Force Engineering University, Xi’an 710038, China ;2. Air Force Flight Test Training
Base , Cangzhou 061000 Hebei China;3. SHENYANG Military Area Air Force Equipment Department, Shen'yang
110015, China )

* Abstract: To investigate the influence of plasma actuation on film cooling efficiency, a numerical study of the distri-
butions of the flow fields and cooling efficiency is employed with different placement of plasma actuation pole in sev-
eral ratios. And their distributions are compared with the distributions of baseline holes to reveal the good effects of
the plasma actuation on the film cooling performance. The results show that the plasma actuation can attract the
cooling flow to form better coverage on the hot side, thus improving the film cooling efficiency. The improvement of
the film cooling efficiency is significant at lower blowing ratio with shorter distance between the plasma actuation
pole and the outlet of film hole.

Key words: plasma actuation; film cooling; numerical computation



