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Effects of Diffuser on Self-priming Performance of
Flow-ejecting Self-priming Centrifugal Pump

Liu Jianrui Wen Haigang Xiang Hongjie Guo Chenxu Gao Zhenjun
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; A type of diffuser which had two asymmetrical exits and a separating flow board was placed at
the inlet of the impeller of flow-ejecting self-priming centrifugal pump. The gap between the separating
flow board and the impeller was 1. 0 mm. Based on Mixture multiphase flow model, the standard k — &
turbulence model and SIMPLE algorithm, unsteady numerical simulation of the self-priming process was
carried out by using Fluent software. The distributions of pressure, velocity and gas-liquid phases field
inside the pump, and also the changing regularity of pressure, gas phase volume flow rate and liquid mass
flow rate on the two exits of the diffuser with the change of timestep were obtained. The results show that
the pressure in the diffuser gradually increases along the direction of flow and appears larger change
gradient, the pressure inside the each runner of the impeller approximate symmetric distribution. The flow
parameters appear periodic change on the two asymmetrical exits of the diffuser. The gap between the
separating flow board and impeller have not only prevented the formation of circulation of the fluid,
reducing hydraulic loss and improving the efficiency of the pump, but also quicken the mixing of the gas-
liquid near the gap, shortening the self-priming time of the pump.
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Fig.1 Schematic of diffuser
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Fig.2  3-D modeling of computational domain
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Tab.1 Independence analysis of grid

FNFRE RS /mm AR SCH AR % ¥i#2/m
0.8 2763 105 55.5874 36.6126
1.0 2018572 55.5818 36.593 7
1.2 1654564  55.5637 36.561 8
1.4 1076932  54.3161 36.5427
1.6 695 106 54.3629 36.316 0
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Fig.3 Pressure contours
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Fig. 6  Curves of pressure vs time step (one cycle)
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Fig.7 Curves of gas flow rate vs time step
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Fig. 8 Curves of liquid mass flow rate vs time step
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