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Abstract Concerning the gas over-compression phenomenon which is easily occur in liquid ring
pump, the VOF two-phase flow model was used to simulate the internal gas liquid two-phase flow in
liquid-ring pump at compressor conditions. The effects that opening of exhaust check valve on the
flow structure and hydraulic performance of liquid-ring pump was investigated, and the pressure and
phase distribution of pump inner flow under different compression ratio was analyzed. The results
show that the over-compression phenomenon is easily occur in the front of exhaust with the decrease
of outlet pressure, which would lead the increasing the energy consumption and decreasing of pump
efficiency. The over-compression phenomenon aggravates with the decrease of outlet pressure. Under
lower compression ratio condition, the exhaust check valve would open automatically with the action
of pressure difference, which can effectively avoid the over-compression phenomenon, and improve
the efficiency and suction capacity of the liquid ring pump. To analyze the effects of the exhaust
check valve area on the performance of liquid ring pump, three kinds of check valve arrangement
with different area were proposed on the basis of original design. The analysis results show that
under the lower compression ratio condition, the larger area of check valve can effectively increase the
suction capacity of liquid ring pump, reduce the velocity of the valve, and enhance the performance of
pump.
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Table 1 Basic parameters of liquid-ring pump

FER R/mm 250
M9 by /mm 215
M ER Dy/mm 430
HXE ¢/m3-min—?! 15
RWER Dy /mm 220
OB e/mm 30
G A 18
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(a) Structure of liquid ring pump
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(b) Mesh of computational domain
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Fig. 1 Structure and mesh of computational domain of liquid
ring pump
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