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Performance Prediction of Centrifugal Pumps using
Two Zone Model
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Abstract

In this study, the performance prediction programs for centrifugal pumps are developed. To estimate
the losses in the centrifugal pump impellers, two-zone model and TEIS(two elements in series) model
are applied to the program. The basic concept of two zone model considers the primary zone that is
an isentropic core flow and the secondary zone that is non-isentropic region at the impeller exit. The
flows through two different zones mixed out at the impeller exit and the mixing process occurs with
an increase in entropy, a decrease in total pressure. The level of the core flow diffusion in a impeller
was calculated using TEIS(two elements in series) model. The effects of various parameters which are
used in this program on the prediction of head and efficiency are discussed. The correlation curves to

select the effectiveness of the primitive TEIS model were suggested according to the specific speed of
the centrifugal pumps.
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Fig. 2 TEIS(Two elements in series) model
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Table 1 Selected variables and values to check the
effect on performance of pumps
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Basic 1 9 Description
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Fig. 7 Effect of secondary/total mass fraction
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Table 2 Best fitted ETAa and ETAb
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Table 3 Comparison of perfomance values with the

best fitting and correlation Eq. (9,10).

Error (%)

Q/ Q4 PUMP | PUMP | PUMP
A B C
Bost 108 | —091 | -0.30 | -0.43
o 10 | 138 | 040 | 058
Fitting ™15 17600 | 074 | 1.40
08 | 022 | <165 | 591
Eq. 9,10 1.0 | 305 | -440 | 12.25
12 | 847 | =913 | 21.34
Best |08 | 650 | 147 | -054
o 10 [-1557f 018 | 004
Effi- | Fitting ™1 o 11340 -1.14 | 120
ciency 0.8 0.41 1.47 1.69
Ea. 90| 1.0 | -6.89 | 035 | 5.6
1.2 |-1190] =321 [ 1237
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