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Abstract The gas-liquid two-phase flow of water ring vacuum pump is very complex, and it is difficult to ac-
curately describe the flow law by using the relevant fluid mechanical theory analysis, which increases the difficulty
of the design and development of new products of water ring vacuum pump to a certain extent. In this paper, a three-
dimensional transient computational fluid dynamics (CFD) model of 2BEA-703 water ring vacuum pump is estab-
lished. Firstly, through numerical simulation, the phase distribution, pressure distribution and streamline distribu-
tion of fixed section in impeller and pump cavity are analyzed, and then the influence of different speeds on the in-
ternal flow field of water ring vacuum pump is analyzed. According to the analysis of the simulation results, the gas-
liquid interface in the pump is accurately captured, and the flow law of gas-liquid two-phase flow is revealed. The
research results are used in the aided design and manufacture of the new water ring vacuum pump to ensure the real -
ization of the design index of the product.
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Tab.1  Design parameters of 2BEA-703 vacuum pump
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Fig.1 Model of the fluid area in the pump body
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Fig.2  Overall grid model diagram
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Tab.2  Simulation parameters
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Fig.3  Flow field change process with section z=1400
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(a) phase diagram of y = 120 section
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(b) static pressure diagram of z = 1100 section
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Fig.4 Flow field in pump with different cross section
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(a) streamline diagram of y=100 section
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(b) streamline diagram of z=1400 section
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Fig.5 Streamline quantity diagram of different sections in wa-

ter ring vacuum pump
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Fig.6  Flow field diagram of 210 rpm pump
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