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Numerical analysis of centrifugal compressor performance
and flow at low Reynolds number
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Abstract: Three-dimensional numerical simulation was conducted for a low pressure
centrifugal compressor at low Reynolds number. Influence of Reynolds number on the flow-
field was analyzed. The results show that, the efficiency, rotating stall margin and flow ca-
pacity reduce with the decrease of Reynolds number. Change of the blade loading distribu-
tion reduces the working capability of the compressor. In the flow-field, the leading-edge
separation is more obvious and the secondary flow is encouraged. Tip leakage losses of the
splitter blade increases. The low velocity flow area near the suction surface of blade obvious-
ly increases and its beginning location also moves forward. These will also enhance the influ-

ence on the span-wise region.
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Table 1 Boundary conditions of numerical calculation

at different heights
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Table 2 Reynolds number at different heights
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Fig.1 Computational grid of centrifugal compressor
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Fig. 2 Characteristics curve of centrifugal compressor at different heights
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Table 3 Comparison of parameters for constant ¢, AT/ T, at different heights
/km (¢, AT/Ty)/(J/kg » K) /% /(kg/s)  Am/% Ar/ % Ap/Y% AS./ %
0 383.7 2.702 85.7 0.1021 0 0 0 0
5 383.8 2.699 85.3 0.1012 —0.89 —0.11 —0.42 —4.1
8 383.8 2.690 84.3 0.1009 —1.18 —0.44 —1.42 —10.1
10 383.9 2.679 83.4 0.1005 —1.6 —0.85 —2.29 —13.8
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Fig. 4 Load distribution of blade surface
at different heights
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