$22F2AFEI =T A5F A 65 pp103~110, 1997. 103

(&= &) SAE NO. 97370117

() F9Y 9 "=z 4% A5

Performance Prediction of Single(Double) Suction Centrifugal Pumps
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ABSTRACT

A performance prediction method is presented for single(double) suction centrifugal pumps with
a review of loss correlations given in the previous open literature, Most of the loss analyses men-
tioned in the present study are one dimensional and this paper investigates several modeling
schemes and shows that a fairly good prediction can be achieved by a proper selection of the most
important flow parameters resulting from a mean streamline analysis. Predictions of the trends of
total head-capacity and pump efficiency-capacity curves agree well with the experimental data in
almost the full range of operating conditions. The prediction method developed through this study
can serve as a tool to ensure good matching between parts and it can assist the understanding of
the operational characteristics of general purpose centrifugal pumps.
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Table 1 Internal Loss Models for Centrifugal Pumps

Loss mechanism

Lioss model Reference
2

VO

AhENT=fENT2_'

Entrance-bend loss Rathod and Donovan?®

where feyr=0.2~0.3

WZ
Incidence loss Ahme=— Ly, Yy
2
Blade loading loss AhBL:0-05DiU;/g 23, 39’
o L W
Skin friction loss Ah =5.6C ——— 289, HAFH
Dhyd g
* Vz
Mixing loss Ahux= ! (1= €m0 ]2—2— L8y, APy
1+cotie:s  1— € yae 2g
Ahvor=Ahexe+ dhen+ A sy
where

(Va=V o)+,
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(V th™ V EXIT)2
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Ah SKIN=éCr‘_4:_E§ly £=0.2~0.5
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, £=0.55~1.0

Volute loss Takagi et al.”
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Table 3 External Loss Models for Centrifugal Pumps
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Loss mechanism Loss model Reference
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Table 4 Specifications of Model Purmp
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