Flow Analysis of Centrifugal Compressor
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ABSTRACT

This paper presents the analysis of flows through three different types of radial compressor impeller by
using quasi-three-dimensional analysis method. The method obtains two-dimensional solution for velocity
distribution on meridional plane, and then calculates approximately the static pressure distributions on blade
surfaces. Finite difference method is used for the solutions of governing equations. The compressors have
low level compression-ratio and 12 straight radial blades with no backsweep. The results are compared with
experimental data and the results of three-dimensional inviscid analysis with those by finite element method.
It is found that the agreements with experimental data are good for the cases where viscous effects are not

dominant.
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Fig. 1 Meridional Configuration of Impeller AB,C

Fig. 2 3-D geometry in impeller A
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Fig. 3 Grid on S2 Plane in Impeller A
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Fig. 4 Static Pressures Contour on Meridional Plane
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Fig. 5 Static pressures along the shroud of impeller A on on
S2 plane
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Fig. 6 Static pressures along the blade surfaces of impelier A
on hub
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Fig. 7 Static pressures along the blade surfaces of impeller
A on mean streamline surface
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Fig. 8 Static pressures along the blade surfaces of impeller
A along shroud
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Fig. 9 Static pressures along the shroud of impeller B on S2
plane
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Fig. 10 Static pressures along the blade surfaces of impeller
B on hub
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Fig. 11 Static pressures along the blade surfaces of impeller
B on mean streamline surface
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Fig. 12 Static pressures along the blade surfaces of impeller
B on shroud
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Fig. 13 Static pressures along the shroud of impeller C on

S2 plane

1.08

105} — — — — Present Method (Carter's rule)
————— Present Method (Wiesner Slip)

1.04}

Measurement (Ref. 7)
3-D Euler (Ref. 8)

P, /P,

0.99

098t

0.97 |

0965 555 05

L/L,
Fig. 14 Static pressures along the blade surfaces of impeller
C on hub
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Fig. 15 Static pressures along the blade surfaces of impeller
C on mean streamiine surface
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Fig. 16 Static pressures along the blade surfaces of impeller
C on shroud
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