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Effect of tip winglet on the leakage flow of compressor

cascade at high subsonic speed

WU Wanyang, ZHONG Jingjun
(Merchant Marine College, Shanghai Maritime University, Shanghai 201306, China)

Abstract; To explore effects of different installation locations and different widths of tip winglets on the aerodynamic characteristics of

compressor cascades under the condition of transonic incoming flow, the flow fields of seven diffused cascades including the prototype cascade were

numerically studied at Ma = 0. 8. The results show that under the combined influence of various factors, the suction surface tip winglets with

different incoming flow attack angles have negative effects in the flow field, and increase the complexity of the flow field. Meanwhile, the pressure

surface tip winglets improve the leakage flow and reduce the flow loss. The effect of the tip winglet on the flow field is proportional to its width in

both installation positions. The interference or improvement effect of the tip winglet on the flow field is more obvious at positive angle of incidence.

Compared with the normal condition, the most obvious effects of the two types of tip winglets can be obtained under the condition of positive 6°. The

suction surface tip winglet with a width of 2. 0 times of the original width causes 4. 17% flow field loss, while the pressure surface tip winglet whose

width is 2.0 times of the original width is accompanied by an improvement effect of 10. 15% .

Keywords: compressor cascade; subsonic speed; suction surface tip winglet; pressure surface tip winglet
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Tab.1 Main cascade parameters

UEIE =7 AdIEs
M H %K ¢/mm 40
- -l 3% b/mm 34. 64
M B = h/mm 100
FHE ¢/mm 30
MR y/ (°) 60
MR LTS o/ (7) 46.23
W LA S B/ () 76.93
M A 6/ (°) 30.7
WA E RS V/ (m/s) 272
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Fig.2 Schematic diagram of tip winglet structure
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Fig.3  Grid independence verification
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