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Performance Prediction of Centrifugal Pumps using a
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, a two-zone model and TEIS(two elements in series) model are
applied to the program. The basic concept of a two zone model considers the primary zone that is an
isentropic core flow and-the secondary zone that has a non-isentropic region at the impeller exit. The flow
goes through two different zones and is 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 an 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 used 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. 1 Jet and wake regions in the two~zone model
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Fig. 3 Recirculation loss model (Efficiency
decrement with the flow coefficient)

58

& BF 4o g0 X, UFEE welrbe A
tangential) = w9 BF WY FFol 7450l
Ao 42§, frEel FHEdE &4 wy
o gty sz Qg g o AR

2.4, &y DEEl

2.4.1 T nig 24
Adele ke mel FHRAMY tazg) wlaw
Qate] A7) wlad eAe AREE AL Daly
and Nece® o] AratatA 2o Algsigich

eie oA #
Ao Aeghe oA deMdg oud Aed
Sde FEATd e 2874 FEE o
g5ttt o] &4 Bde A3 Fig 39 2
30AE o= dx, ¢p, by o)x
(edel Ao dgk ZAE)e] gt
ol TR o FFAFAAY
7} Atk

m&

( Re<2300)0) M=

-
i
do
oft
rfo
o]}l'
0.94
12

ﬂrsphg( bin— pout)
T bul. %

o]af, FEFA( Re>2300)0 A=

7
_ 28/7p4f7h12/7(pm_ﬁout)‘l/ 77,
0'0794/7L§/7#1/7

FRIAKL H2A, M15. 1999



R1567.5

ACEAI:

Fig. 4 Geometric configuration of the impelier models
used in the performance prediction : a) model
1 (Ns=114), b) model 2 (Ns=211), ¢) model 3
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Table 1 Selected parameters and values to check the
effects on the performance predictions.

Basic | Change 1 | Change 2 Description
Effectiveness in
“ 6 . )
7 0 04 08 TEIS model
o1 09 04 Effectiveness in
(L e ' ' TEIS model
py 095 0l 04 Secondary rggmn
mass fraction
Vv, 1 08 12 Tip/RMS ' velocity
ratio
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Table 3 Comparison of perfomance values with the best fitting
and correlation Eq. 9,10)
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