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Experiment of flow separation-control in highly, loaded compressor

cascade corner by endwall-plasma-aerodynamic actuation

ZHAO Qin, WU Yun, LI Ying-hong, ZHAO Xiao-hu, ZHANG Hai-deng

(Science and Technolegy on Plasma Dynamics Laboratory,
Aeronautics and Astronautics Engineering College,

Air Force Engineering University, Xi'an 710038, China)

Abstract:To discover the flow characters and main influencing rules of flow separation
control in highlyToaded compressor cascade corner by endwall plasma aerodynamic actuation
(PAA), microsecond pulse and nanosecond pulse plasma flow control experiments under
different flowfields and actuation conditions were carried out. Results show that PAA on the
endwall can effectively prevent the flow separation in cascade corner, and actuation effects
drop with the increase of angle of attack, but become best at angle of attack of 3 degree;
microsecond discharge PAA effects drop with the increase of freestream velocity but increase
with the increase of the actuation voltage and duty cycles, and the optimum unsteady pulsed
excitation frequency is 500 Hz; compared to microsecond discharge PAA., nanosecond dis-
charge PAA is more effective at higher freestream velocity; nanosecond discharge PAA
effects are improved with the rising actuation voltage; the actuation frequency is of vital im-
portance, and the effects are improved with the increase of actuation frequency, but when

the actuation frequency is 5kHz, the effects will drop.
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Table 1 Geometric parameters of compressor cascade
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Table 2 Geometric parameters of plasma

aerodynamic actuator

UREE 2" HE
LR TEE & /mm 3
H A% B FE Ad/mm 1
TEBBREE d/mm 3
R he/mm 0.035
Y A RHE L ha/mm 0. 24
ot 2 BE R A H AL 2.5

P03 R Rl e S HL e PR

Fig. 3 Photo of endwall with actuator and

its discharge
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with ‘and without PAA
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80 5.9 6.9 9.6
100 5.4 6.5 8.7
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