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An Experimental Study of Highly-LLoad Compressor Cascade Corner Separation
with Typical End-Wall Plasma Actuation Layouts

DING Junliang, WU Yun, ZHANG Haideng, ZHOU Youtian, NIE Yongzheng
(Plasma-Dynamic Laboratory, Air Force Engineering University, Xi’an 710038, China)

Abstract: In order to improve the flow control ability of plasma actuator, further optimization of the end-
wall actuation layouts is needed. Different end-wall millisecond pulse plasma actuation layouts are carried
out on low-speed cascade wind tunnel. The experiment results show that the influence of the lateral flow
on the end-wall is greater than the axial flow. The layouts of plasma actuators are of vital importance to
the flow control effects. The tangential plasma actuation layout is optimal for controlling the corner sepa-
ration and total pressure loss coefficient could be reduced by 11.8% at 50% span. Nevertheless, with the
change of the angle of attack, the layout of the actuator is no longer being tangential to the separation line
on the end-wall, weakening the flow control effect. An appropriate actuation layout is necessary for con-
trolling the scope of the attack angle requirement. The appropriate increase of the plasma actuators could
effectively promote the mixing of jet and near wall airflow and improve the flow control effect.
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Fig. 1 The sketch of tested cascade
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Tab.1 Geometric parameters of compressor cascade
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Fig. 2 Schematic diagram of the plasma actuators
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Tab.2 Locations of end-wall actuation layouts electrodes

distribution
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(a) Suction surface
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Fig. 4 Oil flow visualization when i=4°
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Fig. 5 Contours of total pressure loss coefficient at
120%C, when i=4°
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single actuation
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Fig. 7 The change of total pressure loss coefficient

with axial actuation
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with tangential actuation
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