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Characteristics of Rotating Stall in a Centrifugal Compressor
with Vaned Diffuser
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ABSTRACT

~ In this study, the instability of a centrifugal compressor with vaned diffuser was investigated.
f)un'ng unstable operation of the test compressor, pressure fluctuations at different diffuser radius
ratios were measured by using high frequency pressure transducers. Two different types of stall,
mild and deep stall, were observed alternately and irregularly at some flow rate where the
compressor performance was steeply deteriorated. In this transient zone, the size of rotating stall
cell was estimated through the Wavelet transform analysis. It was about 45 percents of rotor
circumferential space at 3000 rpm and not dependent on flow rate.
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Fig. 1 Centrifugal compressor test rig
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Table 1 Geometry of impeller and diffuser (mm)

Impeller exit diameter 418
Impeller hub diameter 110
Impeller tip diameter 240
Impeller exit blage angle 90° (radial type)
Number of impeller blade 17 (no splitter)
Diffuser inlet diameter 420
Diffuser outlet diameter 720
Diffuser inlet width 194
Ditfuser outlet width 194
Nurmnber of vane 16
Vane type plate (straight)
Vane stagger angle 23
Vane inlet radius ratio (r3/r2) 1.09
Vane length 120
Vane solidity 1.33
Vane thickness 2
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Fig. 2 Compressor performance
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Fig. 3 Pressure fluctuation amplitude spectra with flow rate
at diffuser inlet (/r=1.02)
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Fig. 4 Stall cell propagation speed with flow rate and
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Fig. 5 Pressure fluctuations and amplitude spectra with
flow rate at diffuser inlet (r/r,=1.02, N=3000 rpm)
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