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Article Information ABSTRACT

Multiphase flows, such as pool boiling, are complex multiphysical-multiscale
problems and require a multitude of numerical techniques to solve different physics
combined for a specific set of flow parameters and different regimes. For this reason,
a well-established numerical solution for performing well-validated predictive
simulations has not yet been clearly defined. The main purpose of this study is to
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summarize the methods and basic principles of numerical simulation of pool boiling
and explain all the steps of its implementation in Ansys Fluent software in a clear and
transparent manner. In this research, the details of numerical models and the results
obtained for the nucleate boiling region are presented to analyze the single bubble
dynamics and calculate the critical heat flux. The effect of parameters such as wall
superheat, liquid subcooling, contact angle, level gravity and surface structural
characteristics on heat transfer coefficient and heat flux are also included. The results
of this study show that numerical simulations have a relatively good agreement with
laboratory and experimental data.
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1 Computational Fluid Dynamics (CFD)

2 Level Set ( LS ) Method

3 Volume of Fluid ( VOF ) Model

4 Coupled Level Set and Volume of Fluid ( CLSVOF ) Method
5 Lattice Boltzmann ( LB ) Method

6 Front Tracking ( FT ) Method
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