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Impact of incidence angle on tip leakage flow control
by endwall suction in a compressor cascade

ZHANG Botao, .LIU Bo, -WANG Hejian
(School of Power and Energy, Northwestern Polytechnical University, Xi'an 710129, China)

Abstract: In order to reduce the tip leakage loss and improve the tip passage blockage
caused by the tip leakage vortex, numerical simulation was conducted to investigate the flow
control effect of suction scheme with endwall slot in flow direction on the tip leakage flow in
a diffuser cascade. The impact of incidence angle on flow control effect was analysed emphat-
ically. Results showed that the leakage vortex intensity and the leakage loss were reduced by
the endwall suction scheme by directly controlling the development of the tip leakage flow.
The influence of endwall suction on the cascade flow field at the design and negative incidence
angles was limited to the vicinity of the blade tip. However, at a large incidence angle, suc-
tion can advance the boundary layer separation in the low span region, and the position of the
vortex shedding-on the suction surface of blade raised to about 70% span. Therefore, the o-
verall impact of the endwall suction scheme on the cascade at a large incidence angle was de-
termined by both the reduction of leakage loss and the increase of separation loss. With the
suction flow rate of 0. 7%, the overall total pressure loss coefficient of aspirated cascade de-
creased by about 9. 0%, 10. 8% and 6. 8% , respectively, at the incidence angles of —8°, 0°
and +4°, and increased by about 5. 7% at the incidence angles of +8°.
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Fig. 1 Geometry of the cascade
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Table 1 Cascade design parameters
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Fig. 3 Computational domain and grids of the cascade
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Fig. 7 Distribution of limit streamlines on blade suction surface with and without endwall suction
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Fig. 8 Static pressure coefficient distributions on the upper endwall
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