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Research on the water lifting performance of

water-lifting aerator based on VOF

CHANG Zhiying'?, HUANG Tinglin'
(1. School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. &. Tech., Xi'an 710055, China;
2. School of Building Sevices Science and Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: In order to analyze the internal flow characteristic of the water-lifting aerator, VOF (volume of fluid)
method was used to simulate the flow field of the water-lifting aerator, the reliability of the VOF model was verified
by comparing the simulation results with the experimental results, the formation and release process and flow
characteristics of the air piston in the water-lifting aerator were analyzed in detail, the effects of different aeration
rates and air chamber volume on the water lifting performance of the water-lifting aerator were discussed. The
results show that: the error between numerical simulation and experimental results is less than 6% , so the method
is reliable; VOF method is used to effectively simulate the process of gas accumulation, gas formation and release in
the gas chamber, and it is found that the gas entering the ascending tube is not a whole piston, and many small and
medium bubbles are also followed after the piston, which deepens the understanding on the flow characteristics of
the internal flow in the water-lifting aerator The results show that: the average outlet velocity increases with the
increase of aeration rate, and increases with the decrease of air chamber volume, and its fitting relationship is given
within the calculation range of parameters; the law is consistent with the conclusion given by Cong Haibing, which
further verifies the applicability of the method in the performance study of the water-lifting aerator, and provides a
reference for the optimization design of various parameters of the water-lifting aerator, has great engineering
application value.

Key words: water-lifting aerator; water-lifting performance; numerical simulation
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