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Study on coupling characteristics between bubble and
complex walls at the same scale”

Shi Dong-Yan" Wang Zhi-Kai? Zhang A-Man?

1) (College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001, China)
2) (College of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001, China)

( Received 18 February 2014; revised manuscript received 9 April 2014 )

Abstract

A gas-liquid-solid three-phase coupling dynamic model is established using lattice Boltzmann method (LBM).
Interaction between rising bubble and complex solid walls at the same scale is studied. Firstly, based on the viscous
fluid theory, a group of lattice Boltzmann equations are developed to describe the gas-liquid two-phase campaign by
considering the viscosity, surface tension, and gravity in the form of a LB discrete body force. At the same time, combined
with the finite difference scheme, the half-way bounce back model in LBM is adopted to deal with the solid boundary
condition. Then, under the conditions of different feature size ratios, the coupling characteristics between bubbles and
plane wall, taking into consideration the effect of boundaries and curved wall, are studied using the newly built model.
Results show that both the solid wall condition and the feature size ratio have significant nonlinear effects on bubble
movement and topology changes. Finally, the effect of fluid properties on the coupling regularity of bubbles and complex

walls is researched.

Keywords: lattice Boltzmann method, bubble, complex wall, gas-liquid-solid coupling
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