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Three-D mensional M ean Flow Field at Both Inlet and Exit
of an Isolated Axial Canpresor Rotor Passage n D ifferent Conditions
M aHongwei', Jiang Haokang', Dong Y uxi’
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?(Shenyang A eroengine Research Institute, Shenyang 110015, China)

Abstract: D etailed measuranents of three-dmensionalmean flow field-at both inlet and exit of an
iolated axial-flov compresor rotor passage were made in different massflow oconditions The flow
structure w as surveyed w ith a conical four-hole high frequency regponse presaure probe Strong periodic
circumferential distributionsof flon parametersw-ere found at inlet of the rotor passage, epecially in near
stall condition Both total presaure and static-presaure are higher-near the blade pressure surface, but low er
near the suction surface L ow er axial velocity-and larger relative flow angle gopeared near the leading edge
The investigation show s that in design ‘condition, mixing betw een the tip leakage vortex and the endw all
boundary layer aremain factorsof the substantial blockage and loss in the tip mid-passage; as themassflow
reduces, the enhanced leakage vortex produces more flov blockage and loss and a vortex gopears at the
ocorner betw een the suction” surface and the casing w all; w hile the intensified tangential migration in the
hub-w all boundary layer enlarges flow blockage and loss In near stall condition, interaction anong the tip
corner vortex, the leakage vortex and the endw all boundary layer deteriorates the flow and leads to larger
blockage and loss and flow sgparation of the boundary layer on the suction surface occursat 0.2 gpan and
0. 8 pan regpectively.
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