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The effect of flow in the impeller shroud on the

leakage rate in a centrifugal pump

Yan Junfeng, Chen Wei, Pu Guangrong
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Abstract; This paper describes a method to calculate the leakage rate in a centrifugal pump.
The method solves the non-linear first order differential equation for the angular velocity of the fluid
in the impeller shroud. This parameter is necessary to determine the performance of a centrifugal
pump according to a prediction procedure. From the calculation of this leakage rate, the volumetric
efficiency and the axial force can be obtained. The result shows that the theoretical leakage is in a-
greement with experimental result within 7%~10%. It also shows that this method is reasonable and
reliable.
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Fig.1 Flow in axial gap and the symbols
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Fig.2 Sealing gap return flow (a) and gap geometry
(b) in centrifugal pump
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Fig.3 Flow chart for a part of the program for

calculating the leakage rate
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various leakage rates

—— ¢,=0. 0005
-0.02F --- ¢,0.0002
----- 4,=0. 0001
0.06f 40
Re=1.979X 10°
© 0.10f
-0. 14+
-0. 18— ‘

1 1 1
0. 65 0.75 0.85 0.95
Bl 6 RFEMHRETEDREC, WEmS

Fig.6 Pressure coefficient (C,) vs radius for

various leakage rates
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