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Investigating the history of production and dynamics of growing or collapsing bubbles under
various environmental conditions plays an important role in the correct understanding
of the process of boiling, evaporation, cavitation, and condensation. In this paper, the rising
shape regime the air bubble injected into the water column was studied and simulated using
numerical and experimental methods. For this purpose, a column filled with water was used
in the laboratory as a host fluid and using the high-speed image recording method, the most
important hydrodynamic properties of the bubbles, such as velocity, size, pathway, and other
bubble properties were measured. Then, using the computational fluid dynamics and the
volume of fluid two-phase flow model, ascent and deformation of the single-bubble injected
into a stationary reservoir were investigated and compared with previous and current
experimental and numerical results. The result of this validation with a good approximation
was in accordance with the reference results and it proved the correctness of the solver’s and
its settings. Finally, the bubble shape regime was calculated by the non-dimensional numbers
of E6tvos and Morton and compared with the numerical simulation and empirical test. The
regime obtained from the Clift diagram is a spherical cap regime, which at the same conditions,
is in accordance with the bubble shaped regime simulated by numerical and experimental
methods and this confirms the validity of the numerical solution.

Keywords Bubble Rising; Shape Regime; Clift Graph; 3-D Numerical and Experimental Simula-
tion
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