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Numerical Simulation of Bubble Movement under Action of Transverse Flow

LI Yongsheng, WANG Zhiyun, YANG Mo
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Abstract; Many hydrodynamic behaviors of bubbles in gas-liquid two-phase system not only affect the velocity
distribution of two-phase flow, but also change the heat and mass transfer effects of the whole system by changing the
gas-liquid interface, which has an important influence on the performance of gas-liquid contact equipment. Therefore,
numerical simulation was used to analyze the injected gas in a pipe at constant water velocity, and the change of the
bubble flow in the pipe after gas injection was tracked. The laminar flow model was adopted for the gas-liquid two-phase
flow, VOF model was used to track the gas-liquid two-phase interface, and the PISO algorithm was used for the coupled
solution of velocity and pressure. The calculation results show that the gas forms a bubble-like flow in the pipe and is
gradually close to the upper wall due to the buoyancy to form continuous long bubbles. There is a linear relationship
between the velocity of the water flow and the distance from the air bubble to the upper wall surface at the entrance. The
maximum bubble size is negatively related to the inlet water speed and positively related to the inlet gas velocity. This
study can provide reference for the further research on the relevant bubble motion characteristics.

Keywords : pipeline ; VOF ( volume of fluid) model; gas-liquid two phase flow; bubble particle size; PISO ( pressure
implicit split operator) algorithm
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