63890 oL 2 Gl goae J> (6l p Joliphw caiini o8 S S dnwgd
foam-extend ypuw ;o ol 3Wg y Slael 4o

¥ 9y aSg Shgus - | £l ya sl

(05 oKs10) (g5 (y9id g pole 0uSiisls o5 557> (gyzmatils
()5 olKz1s) (g 9 g pole 0aSails ,Lutils ¢ Jgtue ooty g™ ¥

aer.b.cheraghi@ut.ac.ir

vakilipour@ut.ac.ir

ouS

35 3855 lin13 Jlw olr S¥slee plasen s o sl asS spioms o Sl 5o b oyl sl 2l g, o
oo dnmgd wtuShpsd fas )3 Joliplan (55, 5500 Lot Jleel b 5Bgd (e Joliphan Cusdse dslas 5 by jolsi; ol
Cloas aid 5 Lai s Ve v 5l eS8 algin slael sogase 10 g pl,T &g 4 Sl chw obul> gl adlas 5,50 slagl >
Sl Lol Caie 580 gtk yho Culis b Jslu aid 5 (KoS 4y 45 035y foligthans copiind o255 1 siiee LSl o]
Copndge Alolea b 5 K308 b Jolihans sl sl Jskos alousy & B30 12 51 w5l ¥oles solod Sl ol ) 45 Cansl 5yl
5 48,5 )18 byl o9e aly 55 9 Lo 0950 Glx J b S 5 Shee 033 5 o0 Jo Olosen D jg0 g 0l S Joliplan
ol Sl @l o5 cillas .28 )5 aalys )13 () 3590 Oy (o yeite it 0920 5 Joliphan (5, onbobnl glsel (ol e
Dl g0 o3l lis Sldlas Ko 5 b, sl > Kool b

Sols’ sl o3y
Sgaze px> by, S pgd « Jolbrbaw cudnd v, (o5 K> 5590 by


mailto:aer.b.cheraghi@ut.ac.ir
mailto:vakilipour@ut.ac.ir

Developing an Interface Tracking Coupled Solver for Solving
two Phase Flow Fields at Low Reynolds Numbers in foam-
extend Platform

Behnam Cheraghi : PhD student, Faculty of New Sciences and Technologies, (University of Tehran)
Shidvash Vakilipour: Associate Professor, Faculty of New Sciences and Technologies, (University of Tehran)

aer.b.cheraghi@ut.ac.ir
vakilipour@ut.ac.ir

Abstract

In present study, for the first time, a finite volume coupled solver is developed for simultaneous
numerical solution of two-phase incompressible fluid flow equations at low Reynolds numbers and
the equation for the interface position by applying interface boundary conditions using foam-extend
platform. The studied flows with interface and mesh motion are.considered to be laminar and in the
rage of Reynolds numbers less than )+ «. The Foam-extend is a fork of OpenFOAM, an open-source
object-oriented C++ library for computational continuum mechanics. This solver is based on the
interface tracking algorithm, which is developed using an innovative technique called zero-thickness
cell. This technique causes the distance effect to be removed for the cell adjacent to the interface and
the interface is modeled with zero thickness. The main advantage of present coupled solver compared
to the previously developed solvers is that in this solver, all the equations governing both phases are
coupled with each other by cells adjacent to the interface and with an equation for the interface
position. All the governing equations and the equation for the interface position are assembled in a
linear system of equations and simultaneously solved. In fact, unlike the usual segregated procedure
of solving two-phase flows, where the phases are solved with lagged value boundary conditions, in
the present solver, the phases are solved simultaneously with the interface conditions in implicit
manner and a same block matrix system. The movement of the interface has been done separately
and, in another step, using kinematic condition. Computational performance of coupled solver will
be evaluated by solving the equations of two-phase fluid flow inside a channel and on a backward
facing step. At beginning, a preliminary investigation has been done for the case where both phases
are completely independent and decoupled. Matching the interface with the streamlines as well as
reasonable and justifiable movement of the surface has been observed from the physical point. Also,
the damping of the numerical oscillations generated on the interface and changing the flow variables
will be investigated. The present results are in excellent agreement with other results reported in the
literature.
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