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ABSTRACT

In present study, a parametric study of a centrifugal compressor with inlet treatment has been performed numerically using

three-dimensional Reynolds-averaged Navier-Stokes equations. The shear stress transport turbulence model was used for analysis

of turbulence. The finite volume method and unstructured grid system were used for the numerical solution. Tested parameters

were related to the geometry of the inlet duct. It was found that the application of circumferentially distributed holes in the

inlet duct improves operational stability of the compressor compared to that with conventional inlet duct.
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Fig. 1 Geometry of the reference centrifugal compressor

Table 1 Design specifications of the centrifugal compressor (Kim et a9

Rotational speed, rpm 65,550
Flow coefficient, kg/s 0.30
Total pressure ratio 1.96
Tip clearance, mm 0.50
Number of blades (splitter), EA 6 (6)
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Fig. 4 Definition of geometric parameters
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Table 2 Performance parameters of the centrifugal compressor

Inlet Duct with holes without holes
Efficiency, % 73.6 774
Stall margin, % 45.6 30.3
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