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Numerical Investigation on Coaxial Coalescence of Two Gas Bubbles

WANG Tai, LI Huixiong, LI Yang

(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To further study bubble coalescence and develop a highly efficient tracking interface
program, an unsplit algorithm based on the PLIC interface reconstruction algorithm was applied
to precisely calculate the fluid transport from one cell to its neighboring 26 cells, and the fluid
transport of each cell was calculated using a unified expression which greatly reduces the
programming difficulty and improves the calculation accuracy. The Navier-Stokes equations for
gas-liquid two-phase flow were solved by combining an advection equation for liquid volume
fraction to simulate the rise of the single bubble. The terminal velocities obtained by the
numerical simulation for the single bubble with the diameter of 0.8-14 mm were in good
agreement with the experimental data from literature. The co-axial coalescence of two gas
bubbles in the initially quiescent liquid was then simulated by the unsplit algorithm. The
numerical results show that when the surface tension is very high, the two bubbles rise and
deform independently. The bubbles tend to break up when the surface tension is very small, and
when the bubble breakup is serious. the following bubble would pass through the leading bubble.
Additionally, the effect of liquid viscosity and surface tension on coalescence time is non-monot-
onous.
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