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Experimental Study on the Effect of Inlet
Guide Vane of a Centrifugal Compressor
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ABSTRACT

This paper reports an experimental investigation on a centrifugal compressor with the édjustable inlet
guide vane. The compression system is composed of a radial impeller, a vaneless diffuser, and an IGV. The
results have shown that surge line on the performance map is affected by the amount of prewhirl and the
prewhirl has an effect on transient region between rotating stall and surge. The surge lines have been
shifted toward the lower flow region with the increased positive prewhirl and the higher flow region with
the increased negative prewhirl. During the unsteady performance test, it was also found that the transient
region was reduced with the increased negative prewhirl, and weak signals of rotating stall were detected
just before surge as the positive prewhirl was increased.
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Fig. 2 Test impeller

Table 1. Impeller configuration.
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Table 2. Frequency analysis of pressure signals during rotating
stall and surge for IGV angles.

A7 gl = Ap [psi] fp [Hz
-30° 007 142
=20 0.37 152
-10° 0.33 160
0 0.32 164
+10° 0.13 170
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