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The Effect of Pinched Diffuser on Aerodynamic Performance
in a Centrifugal Compressor
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Abstract

The effect of 15% pinched diffuser in a centrifugal air compressor with a cascade airfoil

diffuser on the aerodynamic performance is investigated using a numberical approach. The

commerical CFD code for three-dimensional, turbulent, compressible flow fields is executed for

various mass flow rates at a design speed which can be obtained as long as the caculation

succeeds. The pinched diffuser is found to help improve the instability of flow within vaneless

diffuser space, especially the reverse flow near shroud, and to change both stall/surge line and

choking line to increase the surge margin. It is also found to generate more favorable increase of

static pressure in diffuser region, and to increase the resulting pressure ratio and efficiency.
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Table 1 Information about centrifugal compressor under study

Design mass flow | 2.91kg/s Impeller diameter 186mm

Design total. 2.16 Number of impeller blades 22

pressure ratio

De.su.gn total 86% Impeller blade exit Angle 40deg (from tangential)
efficiency

Design speed 38, 000rpm Diffuser airfoil section NACA65(4A10)06

Design specific 81(US) Number of diffuser vanes 11

speed

Exit element volute Diffuser cascade solidity 1.15

Impeller exit width | 12.3mm Axial Hot Clearance 1.5mm(12.2%)

Swirl Parameter (A,) 4.5
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