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Influence of tip clearance flow on performance of
one micro centrifugal compressor

YIN Mingxia, JI Guo-feng, GUI Xingmin

(School of Jet Propulsion,
Beijing University of Aeronautics and A stronautics;-Beijing 100191 China)

Abstract : In order to research the-effects of -diff erent _clearance widths of small centrif u-
gal compressor’, a high speed. centrif ugal_compressor was-investigated by numerical smula
tion. Theresults show 'that ,'the leakage flow isstrengthened with theincrease of gap width,
leading to decrease of impeller’ pressurization capacity and efficiency. Thereafter , the stage
pressure ratio , ‘eficiency and flow-rate decrease correspondingly , and the stable margin of
compressor is afected/ sgnificantly.
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Fig 1 Sketch of the compressor
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Fig 2 Sketch of theflow path
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Fig 3 Sketch of the computed mesh
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Fig 5 Impeller performances with different clearance widths
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Fig 6 Compressor-stage-performances with different clearance widths
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Table 1 Performance parameters under the same

outlet pressure with different clearance widths

/ / /
mm I % (kg/s)
0101 154 0. 5308 35200 0 69350
020 2 3 08 0 5132 34671 0 68810
0303 4 62 0 4909 34580 0 68150
8 98 % S
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Fig 9 Relative Mach number distribution on different
chord sections of impeller with
different clearance widths
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