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Compressor Cascade under Different Incidence Angles
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Abstract: In order to further explore the mechanism of unsteady pulsed suction (UPS) to control flow sepa-
rations in a highly loaded compressor cascade and investigate the adaptability and flexibility of UPS under differ-
ent incidence angles, the effects of UPS on flow field performances under different incidence angles are studied
systemically by numerical simulation, and the comparative analysis between UPS and conventional steady con-
tant suction (SCS) is carried out. The results show that the control effect of flow separations for UPS under the de-
signed incidence angle is obviously better than that for SCS with the same time—averaged suction flow rate. UPS
shows better performances in a given range of excitation frequency with the time-averaged suction flow rate m =
0.4%, based on the optimum excitation frequency for UPS, the loss is reduced by 9.4% and the static pressure
rise coefficient increased by 12.9%, and compared to SCS, the loss is reduced by 4.2% and the static pressure

rise coefficient increased by 4.7%. UPS has still a greater advantage compared to SCS in a given range of excita-
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tion frequency under different incidence angles, however, the control effects of UPS and SCS are decreased un-

der a large incidence angle.

Key words: Unsteady pulsed suction; Highly loaded compressor; Time-averaged suction flow rate;

Flow separation; Incidence angle
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Table 1 Geometry parameters for cascade

Parameters Value
Chord b/mm 100
Stagger angle y/(°) 18.4
Camber angle A60/(°) 60
Inflow angle 6,/(°) 48.185
Solidity b/e 1.25

Aspect ratio h/b 1

X Span direction

I\‘ Z Stream-wise direction

Y Circumferential direction

Suction direction

Outlet

Suction direction

Fig. 1 Schematic diagram of the blade profile and bleed

holes
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Fig.2 Mesh for the cascade and bleed hole
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Fig. 4 Comparison between numerical and experimental

results' in a highly loaded compressor cascade
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