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Investigation of secondary flows near the endwall region in a
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Abstract: To determine the key factors influencing the efficiency and stability of a sub-
sonic axial flow compressor stage at off-design speed, experimental and numerical investiga-
tions were conducted to analyze the evolution of its secondary flow near the end-wall over a
full stable operating range. The results show that a hub corner stall and a tip leakage flow
dominate the endwall region of the rotor at a large mass flow condition. However, the full-
span blade stall due to the over-diffusion inhibite the hub corner stall at peak efficiency and
near stall flow conditions. The flow separation in the corner region of the casing of the stator
blade is three-dimensional, but don’t evolve into a hub corner stall even at the near stall flow
condition. The leakage flow of the stator near hub could decrease and energize the cross-flow
due to the overturning of the fluid near the casing, thus inhibiting or mitigating the hub cor-
ner stall. However, the control effect is influenced by different flow conditions of the com-
pressor. At the near stall condition, a decrease in the stage efficiency mainly comes from the
fact that the leakage flow has not enough capability for suppressing the hub corner stall,

while the compressor stage stability is limited by the flow blockage arising from the seconda-

%5 H H#9 : 2016-03-08
EELWB :HEHRB¥I4 (51536006,51276148,11572257) 5 M2 R334 (2015ZB53027)
TEE T AT RHE 1972 —) , 20, BB IR 2047 12 S0 1 1, B S S LR 3 ) 2 TS



10 M

SRR A5 P 20 T U T DL I 3 X U Bl Y B 2311

ry flow near the rotor tip.
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compressor and the test point locations
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Fig. 10  Absolute total pressure contours of axial cut at three flow conditions
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(a) OP1 (b) OP2

BT 3 Ak T 0 AL I 0 g T ) AR R D

Fig. 11 Limiting streamlines on the casing and blade suction surface of stator at three flow conditions
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Fig. 12 Limiting streamlines on the hub and blade suction surface of stator at three flow conditions
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