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Unsteady Pressure Distributions in a Channel Diffuser of
Centrifugal Compressor
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ABSTRACT

The aim of this paper is to understand the unsteady flow phenomena in a high speed centrifugal
compressor channel diffuser. Instantaneous pressures are measured at six locations in the diffuser using
fast-response pressure transducers. Instantaneous pressure ratio decomposition was applied to analyze the
pressure signal. In vaneless space where impeller-vaned diffuser interaction is strong, aperiodic unsteadiness
is high and periodic pressure waveforms by blade passing are not clear at low flow rates, especially near
vane suction side. High aperiodic unsteadiness decreases downstream of diffuser. The blade-to-blade
pressure wave does not disappear in surge flow condition. In surge there exist not only large scale periodic

surge wave but also blade-to-blade pressure wave.
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Fig.1 Figure of test impeller and channel diffuser

Fig. 2 Configurations and parameters of channel diffuser
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Table 1 Geometry and specifications of test impeller and

channel diffuser
Impeller Diameter 110 mm
Inducer Tip Diameter 634 mm
Backsweep angle -3’
No. of Impeller Blade 18
Design Speed 60,000 rpm
Impeller Tip Width 55 mm
Number Diffuser Blade sl
Throat Aspect Ratio 1
L/w 114
Divergence Angle (26) 76
2¢ 68
a; 70
Ra/Rz 1.1
TLE3 05 mm
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