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Study on Compressor Cascade Angle Separation Based
on Large Eddy Simulation and Experiment

LI HE-fei,ZHENG Qun,JIANG Bin, YAN Wei
( College of Power and Energy Engineering, Harbin Engineering University , Harbin, China, Post Code; 150001 )

Abstract: In order to study the flow characteristics inside the cascades and the angle separation modes
under different angle of attack ,the flow field of compressor cascades was analyzed. URANS and LES tur-
bulence models were used to carry out numerical simulation for planar cascade models under two kinds of
incidences ,and the accuracy of numerical simulation results was verified by cascade wind tunnel experi-
ment. The flow field at cascade outlet,the limit streamlines on cascade and endwall surfaces and the angu-
lar separation structure at 0° and 10° angle of attack are compared and studied. The results show that LES
can predict the angle region and wake loss well ,but the simulation of URANS has a large deviation from
the experiment at high angle attack . Laminar flow separation bubbles , transition and reattachment appear
on the suction surface at 0° angle of attack , while transition and reattachment directly occur on the suction
leading-edge without laminar flow separation at high angle of attack. Compared with 0° angle of attack , the
spanwise range of angle separation at 10° angle of attack does not change obviously,the crosswise range
increases slightly. However, the weak range expanded by nearly 130% due to suction boundary layer sepa-
ration ,and the total pressure loss coefficient was increased by nearly 135% at the same time, that is,the

main loss at high angle of attack was caused by the separation of the suction boundary layer and the wake
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loss rather than angle separation.

Key words; compressor cascade , angular separation , wind tunnel experiments, large eddy simulation , total

pressure loss
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