Accepted Manuscript

A weighted multiple-relaxation-time lattice Boltzmann method for multiphase flows and its
application to partial coalescence cascades

Abbas Fakhari, Diogo Bolster, Li-Shi Luo

PII:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0021-9991(17)30263-2
http://dx.doi.org/10.1016/j.jcp.2017.03.062
YJCPH 7266

Journal of Computational Physics

21 April 2016
22 February 2017
31 March 2017

L Journal of
Computational
Physics

Please cite this article in press as: A. Fakhari et al., A weighted multiple-relaxation-time lattice Boltzmann method for multiphase flows
and its application to partial coalescence cascades, J. Comput. Phys. (2017), http://dx.doi.org/10.1016/j.jcp.2017.03.062

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jcp.2017.03.062

A weighted multiple-relaxation-time lattice
Boltzmann method for multiphase flows and
its application to partial coalescence cascades

Abbas Fakhari®, Diogo Bolster®, Li-Shi Luo®*

@Department of Civil and Environmental Engineering and Earth Sciences
University of Notre Dame, Notre Dame, IN 46556, USA
b Computational Science Research Center, Beijing 100193, China
¢Department of Mathematics and Statistics, Old Dominion University
Norfolk, VA 23529, USA

Abstract

We present a lattice Boltzmann method (LBM) with a weighted multiple-
relaxation-time (WMRT) collision model and an adaptive mesh refinement
(AMR) algorithm for direct numerical simulation of two-phase flows in three
dimensions. The proposed WMRT model enhances the numerical stability
of the LBM for immiscible fluids at high density ratios, particularly on the
D3Q27 lattice. The effectiveness and efficiency of the proposed WMRT-
LBM-AMR is validated through simulations of (a) buoyancy-driven motion
and deformation of a gas bubble rising in a viscous liquid; (b) the bag-
breakup mechanism of a falling drop; (c¢) crown splashing of a droplet on a
wet surface; and (d) the partial coalescence mechanism of a liquid drop at a
liquid-liquid interface. The numerical simulations agree well with available

experimental data and theoretical approximations where applicable.
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