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Mechanism of affecting ability of stability enhancement with varying

axial position of self-recirculating casing treatment

ZHANG Hao-guang, AN Kang, TAN Feng, CHU Wu-li, WU Yan-hui

(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The unsteady numerical investigation of three kinds of self-recirculating cas-
ing treatments was performed to explore the mechanism of affecting the ability of improving
compressor stall margin with changing axial position of casing treatment (CT). Results
showed that the ability of improving stall margin was best when the injecting part of CT was
close to the blade tip leading edge, and also located in upstream blade inlet. The ability be-
came low by changing the axial position of CT to make the injecting part above the blade tip
leading edge. It became lower by moving the injecting part away from the blade tip leading
edge along upstream direction, and the corresponding stall margin improvement gained with
three kinds of casing treatments was 9.40%, 7.09% and 5. 49% respectively. When the in-
jecting part of CT was close to the blade tip leading edge, and located in upstream blade in-
let, the level of positive effect created by CT was highest in the blade tip leading edge and
the stall of rotor happened in this pivotal zone. Consequently the inlet blockage caused by the
low energy tip clearance leakage flow was restrained most effectively, and the corresponding
ability of increasing rotor stable operating range was highest among three kinds of casing

treatments.
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Table 1 Primary geometry parameters of self-recirculating

casing treatment

Circumferential

T w D/

pe width/ (%) /O
Injecting part of inlet 0.05 0.139 0
Bleeding part of outlet 0.1 0.137 10
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Table 2 Comprehensive stall margin improvement

and peak efficiency

Type m/ % Peak efficiency
Baseline/ cal 0 0.9225
CT_A/cal 5.49 0.9227
CT_B/cal 9.40 0.9194
CT C/cal 7.09 0.9174
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