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Numerical study on the structure of bubble plume in stratified
environments

ZHANG Tian-hao, NIU Xiao-jing

(State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing, 100084.

Email: nxj@tsinghua.edu.cn)

Abstract: In this study, the open source computational fluid dynamics library OpenFOAM is
applied to numerical simulation of bubbly plumes in stratified fluid, and the distribution of liquid
vertical velocity and gas fraction is studied. The numerical simulation results reproduce well the
double-plume structure of bubbly plume and agree well with the experimental data. When the

ambient fluid density is constant, the profiles of liquid vertical velocity and gas fraction are in
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good agreement with Gaussian curves; When the density of the ambient fluid is stratified, the
entrained ambient fluid peels off the bubble core within a certain height range and sinks to form a
double-plume structure. In the stratified cases, the distribution of the gas fraction is in good
agreement with the Gaussian distribution, but the distribution of the liquid vertical velocity is
much complex. The superposition of a positive Gaussian distribution and a negative Gaussian
distribution is used to describe the liquid vertical velocity, and satisfactory results can be

obtained.

Key words: Bubbly plume; OpenFOAM,; Stratified environments; Double-plume.
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