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Flow Fields in Liquid Ring Vacuum Pump:
A Simulation and Experimental Study

Meng Fanrui' Zhao Yong® Zhao Guoyong” Jing Yanbo' Hou Qijin' Qi Xiaoming'
(1. Zibo Water Ring Vacuum Pump Factory Co. Lid. Zibo 255200 China;
2. School of Mechanical Engineering Shandong University of Technology Zibo 255049 China)

Abstract The gasdiquid two—phase flow fields in liquid ring vacuum pump were empirically approximated
mathematically modeled numerically simulated with ANSYS software and experimentally evaluated for design opti-
mization. The influence of the impeller blade number blade profile and rotation speed on the properties of the flow
fields including but not limited to the distributions of air and water dynamic distributions of the velocity and pres—
sure of air and water pumping speed in operation mode was investigated via simulation. The prototyped liquid ring
vacuum pump designed on the basis of structural optimization via simulation was constructed and tested. The pre—
liminary results show that the newly-developed liquid ring vacuum pump meets all the technical requirements. We
suggest that the self-developed simulation scheme be of some technological interest in design of novel liquid ring
vacuum pump because of lower cost shorter development cycle higher success—rate and greater economic impact.
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Fig.1 Photo of a liquid ring vacuum pump
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Fig.2 Mesh model of the gas-liquid two-phase flow fields
in the simulation
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Fig.3 Mesh model of the vacuum pump
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Tab.1 Operation conditions and properties of air and water

/m® /h 30 6000
/Pa / 30000
/Pa / 101325 I
/K 300 300 (a) rotation 0.002 s (b) rotation 0.004 s
Ikg/m’ 998 =
Ikg/(m *s) 1.003 x1073  1.789 x10~°
/J/( kg * K) 4182 1006. 4
/W/(m *K) 0.6 0. 0242

(c) rotation 0.006 s (d) rotation 0.007 s
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Fig.6 Time evolution of the water and air distributions in
operation mode
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Fig.5 [Initial distributions of air and water
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Fig.7 Time-dependent distribution of the fluids velocity
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Fig.8 Time evolution of the distributions of air and
water pressure
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Tab.2 Liquid ring vacuum pump testreport

/Pa 3300 2400

30000 Pa /m® /h 6000 6150
/kW 165.0  162.192

/mm <0.03 0. 024

/dB <85 84.33
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