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ABSTRACT

A framework for the aerodynamic performance analysis of a centrifugal compressor was constructed using the non-
dimensional performance. Because of the much time and efforts for the new design of centrifugal compressors, it is widely used
in the industry to assess the performance of the compressor under the new operating conditions based on the existing
performance results and to apply some design changes to the existing compressors. When checking the performance of
centrifugal compressors for different operating conditions by using the existing results, it is easy to utilize the non-dimensional
performance head coefficient. If the framework of the non-dimensional performance coefficient is utilized, it is convenient to
input design variables and performance curve data. Also it is easy to perform the non-dimensional analysis and performance
review for off-design points. The accuracy of the framework was verified by comparison with the results of two 1-stage

centrifugal compressors at off-design conditions.
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2.1.1 S s (flow coefficient)
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Fig. 2 1-stage centrifugal impeller(g)
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Fig. 3 Cross-sectional view of the impeller®
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Table 1 Specifications of operating condition

Variables Unit Value
Rotating speed, N rpm 14,000
Impeller diameter, D m 0.4
Mass flowrate, m kg/s 531
Inlet pressure, P; kPa 100.0
Inlet temperature, T K 283.0
Inlet density, pi kg/m’ 121

084 B i
Head coefficient (@ 100% RPM) Efficiency (@ 100% RPM)
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Fig. 5 Nondimensional performance curves @ 100% rpm
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