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Performance and internal flow characteristics of jet centrifugal pump
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Abstract: Experiments on suction and hydraulic characteristics were performed at different installation
heights in a fluid flow testing system built to investigate selfpriming mechanisms in jet centrifugal self—
priming pumps in term of the type JET750G1 jet centrifugal pump. Also a series of numerical simula—
tions of cavitating flows in the pump were carried out based on the K- turbulence model and Zwart—
Gerber—Belamri cavitation model at zero installation height. The experimental results show that the
head shaft-power and efficiency curves drop sharply when the flow rate reaches a certain value. As the
installation height increases however the flow rate at the point for performance starting to drop steeply
gets lower. The numerical results exhibit that the predicted head shaft-power and efficiency are basi—

cally consistent with experimental values and the estimated flow rate for performance starting to drop
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steeply is 0.5 m’/h larger than the experimental value. Because of a smaller area ratio in the jet noz—

zle the primed fluid shear layer is rapidly dragged to the wall of the throat and the lowest pressure
appears just after the throat outlet where cavitation begins to occur. As the flow rate increases the cavi—
tion extends rapidly to the eye of impeller. The flow rate at the point for performance starting to drop
steeply is exactly the flow rate for cavitation inception in the pump. Thus the suction performance of a
jet centrifugal pump depends on the performance of ejector. An ejector can improve the head and self—
priming performance of a centrifugal pump but the high velocity reverse flow and strong shear flow in
the ejector will lead to a significant drop in pump efficiency and suction performance.

Key words: jet centrifugal pump; reverse flow; cavitation; numerical simulation
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Fig.1  Axial-eross—sectional drawing of jet centrifugal pump
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Fig.5 Pump performance curves at various installation heights
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Fig. 6  Probability density distribution of pressure
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Fig.7 Static pressure contours in pump at different flow rates
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Fig.8 Vapor volume fraction contours in pump at different flow rates
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Fig.9 Velocity contours in meridian plane of ejector
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Fig.12  Vapor volume fraction contours in symmetrical plane of pump without jet

13

)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



1.9

— W R

-1

glm>h )

0 1 1 1 1
1.5 20 25 3.0 35 40 45
O/m3h )

13 N
Fig.13  Flow rate curves of nozzle and impeller
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Fig.14 Head and efficiency curves against impeller
flow rate with and without jet
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