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Aerodynamic Design and Numerical Analysis
on a Transonic Centrifugal Compressor

Jae-Ho Choi*

ABSTRACT

This study presents the aerodynamic design and numerical analysis results on a transonic centrifugal
compressor which is used for gas turbine systems. Mean-line analysis and quasi-3D analysis are used
for the aerodynamic design, and Reynolds-averaged Navier-Stokes analysis is applied to flow analysis
of the compressor. The aerodynamic parameters for a transonic compressor, such as pressure
coefficient, swirl parameter, blade loading, are discussed, and flow characteristics in the impeller and
diffuser are discussed.
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Fig. 1 Typical Centrifugal Compressor
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Table 1. Design Results

Rotational Speed 34,300 rpm
Impeller inlet hub radius 45 mm
Impeller exit radius 137 mm
Impeller blade number 13
Diffuser inlet radius 153 mm
Diffuser exit radius 190 mm
Diffuser throat solidity 0.8
Diffuser vane inlet angle 20 degree
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Fig. 4 Computational domain and grid system
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