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Abstract: In order to study the cavitating flow at different stages of cavitation in the pump casing of a
centrifugal pump, the topology blocking and structured mesh generation strategies was proposed on the
domain of the pump. Taking full account of the near-wall region mesh quality, steady and unsteady
cavitation simulation of the centrifugal pump has been proceed using the SST k — @ turbulence model
combining with Rayleigh — Plesset cavitation model. Unsteady flow of the pump chamber and the force
endured by the impeller were obtained under three NPSHa. The results show that cavitation increases the
amplitude of pressure pulsation in pump casing sharply. Due to the presence of the wear-rings, amplitude
of pressure pulsation at front side chamber is greater than back side chamber. Broadband pulsation
frequency increase with the cavitation intensifies, especially at axis frequency. Intensification cavitation
not only affects the flow pattern of the pump chamber, but also increases the radial and axial forces acting
on the impeller.

Key words: Centrifugal pump Cavitation Pump casing Unsteady flow Numerical simulation
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Optimization Design of High-efficiency Non-overload on
a Low-specific Speed Centrifugal Pump

Zhang Jinfeng Zhang Yunlei Yuan Shouqi Mao Jieyun
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; With the aim to meet the demand of a low-specific speed centrifugal pump for the high
efficiency and non-overload characteristics at several specific operation points, a series of optimization
were done on a model pump TS65 — 40 — 160. An impeller was designed based on the non-overload
theory, and by analyzing the inner flow distribution in CFD and verify experiments, several improvements
were taken to meet the complicated requirements. After several design improvements and experiments, an
optimized scheme was obtained, whose head are slightly higher than the given indexes in the shut-off,
designed and maximum flow rate points, and the maximum unit-efficiency is increased by nearly 14% ,
and the pump efficiency also meet the national standard requirement, and the shaft power has the non-
overload trend, and the power value at 48 m’/h is within the motor power. Through many results
comparisons from CFD and experiment, a conclusion is drawn that the simulation error is small and it can
meet the requirement for model optimization.

Key words: Low-specific speed centrifugal pump  Multi-conditions  Non-overload  Optimization

design



