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Abstract : Simplification of the fluid force applied on impeller can significantly raise the accuracy of computation of
centrifugal pump vibration incited by the fluid. In this paper, a rotor dynamic model including four discs, three shaft sections
and a pump base is built for the workbench based on D'Alembert principle. Then fluid force on the impeller is simplified as
20 % fluid weight in impeller, 40 % fluid weight in impeller, and a concentrated force as well as a torque by CFD
respectively. Finally, the transient response analysis is carried out by Newmark- implicit algorithm. The result shows that the
base vibration incited by the fluid force during centrifugal pump operation can be effectively gained by simplifying the fluid
force on the impeller to a concentrated force and a torque, and the amplitudes of acceleration and displacement of the base
vibration by simplifying the fluid force to concentrated force and torque are much larger than those by simplifying the fluid
force as 20 % and 40 % fluid weight in the impeller respectively. Also, the acceleration and displacement amplitudes by
40 % fluid weight in the impeller are larger than those by 20 % fluid weight in the impeller.
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