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Numerical Simulation of the Influence of Volute Section Shape
on the Radial Force of Large Double Suction Pump
ZHAO Wan-yong, PAN Jiang-long, HU Bing-tong, ZHANG Yu-xiang, YU Shuai
(School of Energy and Power Engineering, Lanzhou University of Technology , Lanzhou 730050, Gangsu Province , China)
Abstract: In order to study the influence of different cross—section shapes of volute on the performance of large double—suction centrifugal
pump, in this paper, three different volute schemes are designed for transient numerical simulation, keeping other factors remain un-
changed. The results show that under the design working conditions, the efficiency of the circular volute is the highest, which is 90.7%, fol-
lowed by the pear—shaped volute, which is 90.2%, and the efficiency of the rectangular volute is the lowest, which is 88.9%. And the high—
efficiency area of the circular volute has been expanded. The energy loss rate of the circular volute is the least under each flow condition. The
energy loss rate of the circular volute is 0.3% and the energy loss rate of the rectangular volute is 1.1% under the design condition. Under
large flow and design flow, the radial force of the impeller with circular volute is the smallest, followed by the pear—shaped volute, and the
rectangular volute is the largest. Under the design conditions, the three volute schemes show periodic changes in the pressure pulsation on
the volute, and the amplitude of the pressure pulsation at each detection point of the circular volute is the smallest.
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Fig.1 Three different volute cross—section shapes
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Fig.3 Grid Y values in the near wall area of the model pump
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simulated and experimental values of the double—suction pump model
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Fig.5 Distribution of model pump Coulomb number
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Fig.8 Radial force distribution of impeller under transient condition
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Fig.9 The time domain diagram of radial force on impeller under transient condition
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Fig.10 The frequency domain diagram of radial force on impeller under transient condition
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Fig.11 Distribution position of pressure pulsation monitoring points
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Fig.12 Time domain diagram of pressure fluctuation at each monitoring point
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Fig.13 Time domain diagram of pressure fluctuation at each monitoring point
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