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Numerical simulation of boiling using gridless particle method
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Abstract

Moving Particle Semi-implicit (MPS) method is a particle method where thermal hydraulic
problems are solved by particle interactions without the aid of grids. Convection terms are not
necessary to calculate because of fully Lagrangian description. The Meshless Advection using Flow-
directional Local-grid (MAFL) method is a gridless method developed for the calculation of



convection. By combining this MAFL method into MPS, Arbitrary Lagrangian-Eulerian (ALE)
calculations became possible.

In this study, the phenomena of nucleate boiling under rapid transient condition is calculated using
MPS-MAFL method. New models have been devel oped for applying MPS-MAFL method to simulate
the film boiling of the water at atmospheric pressure, where the density ratio is very high. The film
boiling phenomena of water was calculated using these models. The shape change of vapor film and
the temperature distribution are investigated. Higher heat transfer and evaporation are observed in the
region where the vapor film is most thin. The heat fluxes are compared with those of Berenson's
eguation for several cases of heater wall temperatures. It is certain that the MPS-MAFL method is

applicable to two-phase problem involving alarge density difference and transition.
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2.5 CONVECTION PHASE
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a) initial shape
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