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Effects of Double Volute on Performance of A Centrifugal Pump
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ABSTRACT

In this study, a parametric study of a centrifugal pump with double volute has been performed numerically using
three-dimensional Reynolds-averaged Navier-Stokes equations. The shear stress transport model was selected as turbulence
closure through turbulence model test. The finite volume method and unstructured grid system were used for the numerical
analysis. The optimal grid system in the computational domain was determined through a grid dependency test. The expansion
coefficient, circumferential and radial starting positions and length of divider were selected as the geometric parameters to be
tested. And, the hydraulic efficiency and the radial thrust coefficient were considered as performance parameters. It was found
that the radial thrust and hydrualic efficiency are more sensitive to the expansion angle and circumferential starting position

of the divider than the other geometrical parameters.
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Fig. 1 Computational domain and grid system of the centrifugal
pump
Table 1 Design specifications of centrifugal pump

Specific speed 360
Flow Coefficient 0.123
Head Coefficient 0.831
Volute inlet width, mm 64
Blade outlet width, mm 40
Number of Blades, EA 6
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Flg. 3 Geometry of a double volute
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(b) Radial thrust coefficient
Fig. 5 Variations of efficiency and radial thrust coefficient with

mass flow rate for different expansion coefficients of divider (C)

‘u-s Im

(b) C=0.12
Fig. 6 Velocity vectors on the mid-span (Q/QN=0.7)mass flow rate

for different expansion coefficients of divider (C)
o AqaF dodolAe] TEAF Yelow AprErt,
Fig, 7 @/ @=1.201419] &= wE] 238 Uehd Ao

2, C=0.089) A% BRE 2 0|59 7hto] ¥ 95 §zo

S=RAMD A =28 M19&, A1, 2016



(b) C=0.12
Fig. 7 Velocity vectors on the mid-span (Q/QN=1.2)
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Fig. 8 Variations of efficiency and radial thrust coefficient for
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10 Variations of efficiency and radial thrust coefficient for different starting positions of divider in radial direction (S/D2)
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