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The Effect of Inlet Distortion on a Centrifugal Compressor
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ABSTRACT
In this paper, the effect of circumferential inlet distortion on performance and stall has been

experimentally investigated in a high-speed centrifugal compressor, comparing distorted cases with
undistorted one. The performance of compressor was slightly deteriorated by defect of inlet static pressure
which is caused by the circumferential inlet distortion. As stall was fully developed the inlet distortion did
not affect the number of stall cell and the propagation velocity. It also did not affect stall inception at
40,000 and 50,000 rpm. However stall occurred at the lower flow rate for distorted flow at 60,000 rpm. For

50,000 rpm a unexpected phenomenon occurred :
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stall occurred first and then it disappeared.
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Table 1 Geometry and Specifications of the test

impeller
Impeller diameter 110 mm
Inducer tip diameter 63.4 mm
Inducer hub diameter 20.4 mm
Backsweep angle -35°
No. of Impeller blades 18
Design speed 60,000 RPM
Design flow rate 0.3445 Kg/s
Impeller tip width(Bg) 5.5 mm
Impeller tip clearance 0.3 mm
Diffuser type Parallel type
Diffuser radius ratio 2.6
Vaneless diffuser exit width 5.8 mm
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Table 2 The number of cells in fully developed stall

w/o id | casel | case2 | case3
30000 2 2 2 2
40000 2 2 2 2
50000 3 3 3 3
60000 3 3 3 3
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