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Numerical simulation of contact zone of dissolved air flotation tank

based on different multiphase models

FU Yu'?, LONG Yun'?, LONG Xin-ping"*"
(1. Hubei Key Laboratory of Water Jet Theory and New Technology, Wuhan, 430072;
2. School of Power and Mechanical Engineering, Wuhan University, Wuhan, 430072, Email:

xplong@whu.edu.cn)

Abstract: The contact zone is a region where micro bubbles are generated and gas-liquid mixed
and involves multiphase flow and vortex structure which has an important effect on the
separation result. In this paper, the Mixture model and Euler-Eulerian model coupled with the
standard k-¢ turbulence model were employed to simulate the dynamic flow of a typical DAF
tank. The gas distribution showed that when the inlet velocity is 0.175m/s and the gas content is
0.1, the bubbles were more evenly mixed, the contact time was longer, and the gas concentration
was higher simulated by Mixture model. In order to further study the bubble coalescence
behavior, the population balance model(PBM) was added to simulate the two phase flow based
on the Euler-Eulerian model. The initial particle size was set to 40um. As the reaction time and
the bubble rising height increased, the bubbles collided and coalesced during the mixing process,
and the particle size was increased to 113um. It is found that with the increase of the particle size,
the rising speed of the bubble also increases, and the vortex structure enhances the collision
frequency between the bubbles.

Key words: flotation; contact zone; multiphase models; bubble coalescence
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