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Multi-stage Centrifugal Pumps
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Abstract : Fluid exciting force is one of the important vibration sources of centrifugal pump which transmits outward
through the pump shell and bearings. So, flow field optimization can effectively reduce the fluid exciting forces and
vibration sources to improve the centrifugal pump’ s vibration characteristic. In this paper, reduction of vibration and noise
of a multi-stage centrifugal pump is studied. To begin with, CFD simulation technology is applied to optimize the flow field
of the pump in the two aspects of cutting impeller and changing the shape of the volute. Then, the pressure pulsations and
flow field excitation forces before and after the optimization are compared and analyzed. Afterwards, the method of cutting
impeller is selected considering the requirements of processing technology. Finally the effectiveness is indirectly verified by
analyzing the change of vibration response of the pump’ s seats. The results show that cutting impeller and changing the

tongue shape can reduce the pressure pulsation and fluid exciting force of the pump under blades’ frequencies and octave

frequencies, and the rear-seat vibration response after the cutting is reduced by 4 dB.
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