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Influence of Incidence on Secondary Vortex
in the Compressor Cascade
ZHANG Huaiang, WANG Song=tao, WANG Zhong-qi
(Schoolof Energy Science-and-Engineering,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: ~Through numerical simulation based on the-experimental results, the topolo—
gy theory and the rules of surface pattern were used to analyze the development of the sec—
ondary vortex with several different incidences in the compressor cascade. Then the topology
patterns of the separation structures were presented. T he result shows that the range of the
suction surface separation expands and the unsteady effect of the flow field increases with the
increase of the-inciderice- At the same time, the separation model transits from the open sepa—
ration to the closed separation. And the corner vortex is not sensitive to the variation of the

incidence. At last, the author proposed a new vortex model for the compressor cascades.
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Fig- 1 Surface flow organization on the suction surface and the endwall

in the case of 0 <incidence
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Fig-2 Patterns of the limiting streamlines on the suction surface and the end wall
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Fig. 3 The topological pattern of the separation lines on the suction surface
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Fig. 4 Axial vorticity near_the-suction and pressure surface in the case of 0incidence
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Fig.5 Axial vorticity near the suction and pressure surface in the case of 10 Sncidence
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Fig. 6 Pattern of the cross velocity lines
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Fig. 8 T he topological pattern in the case of 0<and 10<incidence
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Fig. 9 The secondary vortex structures in the case of 0and 10Sincidence
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