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Study on the Influence of Inlet Parameter Variation on High
Pressure Compressor Performance
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Abstract: The performance of variable working condition for a high pressure nine-stage axial flow com-
pressor was simulated and calculated by NUMECA software under different inlet conditions. The influence
of Reynolds number variation on compressor performance due to the change of inlet total temperature and
pressure at variable speed was studied. The results show that comparing the test conditions with the design
conditions , the inlet Reynolds number decreases from 1.348 x 10° to 4. 318 x 10°, the reduced flow ratio
at the design point decreases by 0. 008, the efficiency decreases by 0. 72% ,the surge margin decreases by
8.11% ,and the compressor performance curve moves to the left and down integrally. Increasing the inlet
total pressure or decreasing the inlet total temperature within a certain range will improve the pressure ra-
tio, efficiency and reduced flow rate of the compressor. When the Reynolds number is higher than a certain
critical value,the efficiency and reduced flow rate of the compressor at the same speed remain basically
unchanged. When the rotational speed decreases below the design rotational speed, the critical Reynolds

number will further increase and the influence of Reynolds number effect will be enhanced. The decrease
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of Reynolds number will increase the leakage flow loss and the radial vortex loss,which will intensify the

flow separation in the tip region. At this time,the flow blockage in the tip region is the main cause of flow

instability and complete machine performance deterioration.

Key words: characteristic calculation, the effect of Reynolds number, flow loss, variable working condi-

tion , inlet parameter
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