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Effect of the Passage Area Ratio of an Impeller on the
Performance of Two-Dimensional Centrifugal Compressors
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ABSTRACT

This study is performed to understand the effect of the variation in the passage area of a two-dimensional
impeller on its performance characteristics. We observe the results with changing the area ratio of inlet to
outlet about 1~2.8. A comparison between the experimental and numerical results was performed for the same
configuration in order to verify the reliability of the CFD code. Overall characteristics in the passages of
impeller were analyzed in detail including streamline, Mach number, pressure and polytropic efficiency
distribution. When the passage area ratio exceeds 2, the pressure ratio is high. An area ratio of 2.3 showed the
highest efficiency. The results will be used as useful reference data to establish the design concept of

two-dimensional impeller and to improve its performance.
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Table 1 Design specifications of 2-D compressors

impeller
i [mm] 16.3 Z 10
2 [mm] 40.0 AJA 1~28
by [mm] 40 B [°) 33
by [mm) 4.0 B [°] 49
Others
Mass flow rate (kg s} 0.021

Rotation speed Lrpm]
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(a) Experimental device of previous study

(b) Computational domain

Fig. 2 Structure of 2-D compressor
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