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Effect of Volute Area Distributions on the Performance Characteristic
Curve of a Centrifugal Pump

Young-Seok Choi', Deok-Su Kim®, Kyoung-Young Lee", Joon-Yong Yoon'"

ABSTRACT: In this paper, the effect of volute area distribution on the performance
characteristic curve of a centrifugal pump were numerically studied using a commercial CFD
code. To reduce the shutoff head, maintaining head and efficiency at a design flow rate, the
flat head-capacity characteristic curves in which the head varies only slightly with capacity
from shutoff to design capacity are frequency required. In order to control the shutoff head
of a pump, several volute area distributions were proposed as a main parameter with the
same impeller geometry. The calculation results show that the characteristic curve of a
centrifugal pump can be controlled by modifying the area distribution with the same volute

outlet area.
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Fig. 1 Impeller Geometry of the pump

Fig. 2 Computational grid system
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Fig. 3 Cross sectional area distribution of the
original  volute and  Stepanoff's
formula.
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Fig. 4 Cross sectional area distributions of
various volute models
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Fig. 5 Volute geometry of
the centrifugal pump
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Fig. 6 Comparison of total head curves
at impeller exit and volute exit.
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Fig. 7 Comparison of head ratio of

various volute models.
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Fig. 9 Averaged static pressure distributions along the volute
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Fig. 10 Averaged total pressure distributions along the volute
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