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Development and Implementation of an Efficient Mesh Motion Method for Unsteady
Liquid Film Flows using foam-extend

B. Cheraghi
Sh. Vakilipour

Collage of Interdisciplinary Science and Technology, University of Tehran, Tehran, Iran
Collage of Interdisciplinary Science and Technology, University of Tehran, Tehran, Iran

Abstract

In the present study, an efficient mesh motion method is developed and implemented for unsteady film flows using the foam-
extended platform. In addition to the capability of parallel processing, this method provides solutions for issues of default mesh
motion methods, e.g. collision of the free-surface and internal mesh, utilizing object-oriented programming and separation of
functions with independent functionalities. In the present study, the free-surface falling film test case is evaluated with three
frequencies of 0.05, 0.079 and 0.15. A similar behavior pattern can be observed and tracked at different frequencies, while with the
decrease in the inflow frequency, the amplitude of the waves increases, and this increase leads to the creation of different critical
areas with the free-surface wave movement and the confrontation of the free-surface nodes with the internal nodes of the domain.
The results show a more than two-fold increase in the solution speed with this method compared to other available mesh motion
methods. Also, minimizing the number of trials and errors in reaching the appropriate spatial and temporal grids is one of the other
advantages of using this mesh motion method.

Keywords: Mesh movement, Unsteady liquid film flow, Fixed-fraction motion, Laplace, foam-extend, Object-oriented
programming.
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