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Role of tip leakage flow on flow ingability andits-contral
with circumferential grooeve casing treat ment
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Abstract :~In order to provide a state-of-the-art understanding of the flow field in axial-
flow compressor in the perspective of enhancing its stability by usng passve means, the de-
tailed tip flow structure and inception of rotating stall were measured in a subsonic compres
sor rotor with high response pressure transducers. The inception of spiketype rotating stall
that correlated with the tip leakage vortex was detected in this compressor. The physcal
processes occurring when approaching stall and the role of complex tip flow mechanisms on

flow instability in current subsonic compressors were assessed by usng time-accurate single
blade passage computations. Based on these observations, circumferential groove casng
treatment was introduced to control the tip leakage flow; and the physcal mechanism re-
sponsble for stall margin improvement attributed to circumferential groove casng treat ment
was explored.

Key words: aerospace propulson system; axia-flow compressor; flow instability;
tip leakage flow ;circumferential groove cad ng treat ment
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Fig.1 Raw pressure at each circumferential position
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Fg.2 Contour of static pressurein the tip region
near stall
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Fig.3 Distribution of circumferential-average total
pressure loss under different flow
rate conditions
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Fig.4 Fow feature of the tip region under the

different flow rate condition
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Fg.5 Schematic and the effect on the compressor

performance of the circumferential
grooves casing treatment

Fig.6 Hfect of circunferentia grooves casng
treatment on the flow feature
of the tip region
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