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Fig. 1  Static pressure gradient
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Fig.2 Velocity gradient
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Abstract. With the aim to improve the hydraulic performance of liquid-ring pump, the three dimensional
transient gas-liquid flow in liquid-ring pump was simulated by using the volume of fluid ( VOF) method.
The streamline, the distribution of velocity, press and the volume fraction were investigated. The
secondary flow in pump was analyzed. The free interface of gas and liquid phase in pump was traced, and
the relation between the shape of the free interface and the hydraulic performance of the pump was
analyzed. The experimental research was carried out. The numerical results and the experimental results
show good agreement. The numerical method of VOF is suitable for simulating the gas-liquid flow in
liquid-ring pump. The free interface could be traced exactly and the hydraulic performance could be
evaluated with enough accuracy, which pave the way for hydraulic optimization of liquid-ring pump.
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Flow Instability in Centrifugal Pump Based on Energy Gradient Theory

Dou Huashu' Jiang Wei' Zhang Yuliang’ Zhu Zuchao' Cui Baoling' Li Yi'
(1. School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China
2. College of Mechanical Engineering, Quzhou University, Quzhou 324000, China)

Abstract; Mechanism of flow instability in a centrifugal pump was studied by using the energy gradient
theory. Numerical simulation was performed for the three-dimensional turbulent flow field in the
centrifugal pump. The whole flow parameters in the centrifugal pump at different flow rate conditions were
obtained from the simulation. The distributions of the energy gradient function K at various flow rates were
calculated by using the data of the numerical simulation. According to the energy gradient method, the
area with larger value of K caused instability and high turbulence intensity. The results show that
instability was easier to be excited near impeller outlet area and volute tongue. In addition, as the flow
rate was reduced, the unstable areas moved from the outlet to the inlet of the impeller.

Key words: Centrifugal pump Instability Energy gradient theory Turbulence Numerical simulation



