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Performance Prediction of Centrifugal Compressor Impellers
using Quasi-Three-Dimensional Analysis
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Abstract

This paper presents analysis of the flows through three different types of radial
compressor 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 sweepback. The results are
compared with experimental data and the results of inviscid analysis with finite element
method. It can be concluded that the agreement is good for the cases where viscous effects
are not dominant.
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Fig. 1 Meridional Configuration of Impeller
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Fig. 4 Static Pressures on S2 Plane
Fig. 2 3-D geometry in impeller A
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Fig. 5 Static Pressures along the
Impeller A on $2 Plane
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Fig. 6 Static Pressures along the blade
Surfaces of Impeller A on Hub
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Fig. 7 Static Pressures along the blade
Surfaces of Impeller A on Mean
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Fig. 8 Static Pressures along the blade

Surfaces of Impeller A on Shroud
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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

1.06

1.05 Present

—--~-o- Experiment

104 — — —  3.DInviscid (FEM)

1.03

LU S DR L L

e i
0.25 0.5 0.75 1
LI,

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
Streamline Surface
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Surfaces of Impeller C on Shroud
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