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Three-dimensional numerical simulation of dynamic characteristics of
air bubble buoyancy plume
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(State Key Laboratory of Eco-Hydraulic Engineering in Shaanxi » Xi’an University of Technology ,Xi’an,Shaanxi 710048, China)

Abstract: [Objective] The dynamics of air bubble buoyancy plume in an aeration tank was studied to
improve aeration wastewater treatment efficiency. [Method] In this paper,the dynamics of air bubble buoy-
ancy plume was modeled using the Euler two-fluid model and the Mixture model with the standard x—e¢
turbulent model, respectively. The accuracy of two multiphase flow models and the adaptability of boundary
conditions were discussed. The Pressure-Implicit with splitting of operators (PISO) algorithm was used to
solve velocity and pressure. [Result] Flow characteristics,including the instantaneous and the tailing swing
of the air bubble plume were obtained. The increase of the computed velocity vector along the water-depth
direction was unstable. Especially,in the upper region of the bubble plume appeared swing, while the oscil-
lation of the bubble plume was not significant in the lower region with relatively larger velocity. [Conclu-
sion)] Euler two-fluid model with the standard turbulence model was better than the Mixture model when
simulating the dynamic characteristics of bubble buoyancy plume.
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