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Experiment on effect of pressure side winglet on aerodynamic performance
of compressor cascade at different inlet mach number

WU Wanyang, ZHONG Jingjun

(Merchant Marine College, Shanghai Maritime University, Shanghai 201306, China)

Abstract; To investigate the effects of pressure side winglet on aerodynamic performance of high subsonic
compressor cascade at different Inlet Mach Number, the experimental study has been carried out to explore the
original cascade and cascades with different pressure side winglets at different Inlet Mach Number (Ma = 0.5 ,Ma =
0.6 and Ma = 0.7). The results show that the pressure side winglet not only weakens the pressure gradient on both
sides of the blade, but also obstructs flow into the tip clearance. At the same time the pressure side winglet can
inhibit the tip leakage flow and reduce the flow loss under the condition of high subsonic, thus the tip clearance
flow is improved. With the increase of pressure side winglet width, the improvement degree is increased, and the
change of Mach number is proportional to the control effect. The most effective pressure side winglet is PW2.0 at
inlet Mach number of 0.7, which provides the most significant aerodynamic loss reduction by 6.53% compared to
the original cascade at the same inlet Mach number .
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Fig.1 Schematic of cascade profile
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Tab.1 Main parameters for cascade
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¢/mm %K b /mm h /mm mm v/(°)
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S Wi i £ U A i 2 JE 1
B/(°) 6/(°) 6/(°)  V/(m-s') D/mm)

46.23 76.93 30.7 170,204,238 20
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Fig.2  Picture of cascade test section
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Fig.4 Test points of measurement plane
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Fig.5 Distribution of the endwall pressure taps
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Fig.6  Periodicity of cascade outlet flow
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Tab.2 Main instruments precision of the test equipment
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Fig.7 Distribution of static pressur coefficient on the tip with different suction side winglets
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Fig.8 Distribution of entropy with different suction side winglets
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Fig.9 Distribution of total pressure loss coefficient at exit plane with different suction side winglets
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