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Numerical simulation of influence of volute with different sections
on centrifugal pump performance

Guo Pengcheng, Luo Xingqi, Zhou Peng, Ding Kuang
(School of Hydropower Engineering, Xi’an University of Technology, Xi‘an, Shaanxi 710048, China)

Abstract; Based on Reynolds-averaged equations closed by SST & - w model, numerical simulations of
flow in a low-specific-speed single-stage centrifugal pump with three different volutes were carried out by
using ANSYS CFX 11.0 software. For the volute geometry, the cross-section of the original volute was a
horseshoe section, and the other two new ones were designed as fully circular and rectangular geometries,
respectively. The numerical results show that the differences in the performance of different volutes are
quite small. At large flow rate operating regime, the efficiency of the pump with the circular and rec-
tangular volutes is higher appreciably than that of the original one, while at the best efficiency point it is
a little lower than that of the original one. For the head differences of the pumps, at low flow rate the
head of the pump with the rectangular and original volutes is higher than that of the circular one, and at -
high flow rate the head of the original volute pump drops obviously, and is lower than that of the
rectangular one. In addition, the hydraulic losses in the pump with three different volutes are dissimilar
with the flow variation. At low flow rate the hydraulic loss in the original volute pump is the minimum,
and the one in the circular volute pump is maximum. While at high flow rate the hydraulic loss in the
circular volute pump is the minimum, and the one in the rectangular volute pump is maximum.
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Fig. 1 Cross-sectional view of centrifugal pump and its three
volutes with different cross-sections
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Fig.2 Performance curves of pump with different volutes
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Fig.3 Loss rate of pump with different volutes
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Fig.5 Circumferential pressure distribution of volute inlet
at small and large flow rates
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Fig. 6 Radial velocity distribution of volute inlet at
small and large flow rates
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Fig.7 Time histories of pressure fluctuation at monitoring
points under designed flow rate
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