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Numerical Simulation of Hydrodynamics and Heat Transfer Coefficient of Single
Bubble Affected by Electrostatic Forces With the Aid of CFD

Samaneh Poursaman

In present work, the Volume Of Fluid (VOF) approach was used for capturing the
liquid-gas interface. In this study, the dynamic behavior of an air bubble rising in a
liquid column in electrostatic field was considered. The numerical results showed
proper agreement with experimental reports. Some parameters such as potential
field variation in bubble-liquid interface and the effects of stress tensors due to
electrostatic field on bubble interface were disscused. The effects of surrounding
liquid on bubble morphology and trajectory were considered for oil and water. In
addition, the effect of bubble diameter on bubble morphology was studied. In each
case the drag coefficient and the heat transfer coefficient in bubble interface was
discussed. According to the results, with increasing the potential gradient the
Nusselt number increases due to Reynolds number enhancement. In contrast, the
drag coefficient is decreased by increasing the potential gradient. Furthermore, the
effect of drop morphology on bubble coefficient was found negligible compared to
velocity variation.

Keywords: Bubble rising process, Electrostatic, Heat transfer coefficient, EHD,
Computational Fluid dynamics.
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