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Investigation of Unsteady Flow Structure of Compressor Cascade
Passage based on Large Eddy Simulation

HUANG Ming-ke', ZHOU Ling', JI Lu-cheng’
(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing, China, Post Code: 100081 ;
2. Institute for Aero Engine, Tsinghua University, Beijing, China, Post Code: 100084 )

Abstract; In order to further understand the unsteady flow structure in compressor cascade passage, the
effects of the thickness of incoming flow boundary layer and solidity changes on the vortex structure and
the total pressure loss coefficient in cascade passage were studied by large eddy simulation (LES) meth-
od. The results show that the thickening of the incoming flow boundary layer leads to the decrease of the
axial kinetic energy of the fluid at the endwall, which makes the pressure surface branch of the horseshoe
vortex flow to the suction surface of the adjacent blade earlier; when the boundary layer of incoming flow
is thicker, the height of passage vortex spanwise uplift along the trailing edge of cascade is higher, and
the range of corner separation is larger; the total pressure loss of cascade increases with the thickening of
boundary layer, especially the boundary layer loss and the secondary flow loss; when the solidity is low,
the separation on the cascade suction surface will affect the passage vortex and the range of corner separa-

tion; with the increase of solidity, the transverse pressure gradient decreases, the velocity distribution of
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cascade passage is more uniform, the intensity and scale of passage vortex decrease, and the range of cor-

ner separation decreases; when the flow on the blade surface is no longer separated because of the in-

crease of solidity, the total pressure loss is significantly reduced, but the friction loss between the air flow

and the blade surface will increase with the increase of solidity.

Key words: compressor cascade, large eddy simulation (LES) , thickness of boundary layer, solidity,

corner separation
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Fig. | Geometric parameter definition diagram of cascade
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Tab. 1 Geometric parameters of cascade
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HH 23S B,/ (°) 15
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$Z K L/mm 127
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Fig. 3 Grid independence verification
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Fig. 11 Spanwise velocity distribution along the flow

direction on suction surface of cascade
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