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Agenda

e hydrofoil
e modDamBreak

e interTrackFoam
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hydrofoil domain
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Close-up of hydrofoil
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modDamDBreak
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Procedure creating modDamBreak

run
cp -r $FOAM TUTORI ALS/ i nt er Tr ackFoant hydr of oi |
rm-rf hydrofoil/constant/pol yMesh

cp -r $FOAM TUTORI ALS/ i nt er Foant danBr eak/ const ant / \
pol yMesh hydrofoil/constant/ pol yMesh

mv hydrof oil nodDanBr eak

rm -rf nodDanBreak/ const ant/ pol yMesh/ boundary
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Procedure creating modDamBreak

e Change boundary conditions for motionU, U and p

e Finite-area discretisation, makeFaMesh
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Time directory, 0

e motionU

o [/

*p
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Constant directory, constant

e dynamicMeshDict
o falMesh
o freeSurfaceProperties
e polyMesh

e transport Properties
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Constant directory, dynamicMeshDict

t woDIVbt | on yes;
sol ver | apl aceFaceDeconposi ti on;
diffusivity pat chEnhanced,;
di st ancePat ches 1 (freeSurface);
frozenD ffusion yes;
pseudoSol i d
{
poi ssonsRati o 0. 3;
nCorrectors 3;
conver genceTol er ance le-9;
}
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Constant directory, solvers

Mesh motion solvers

e laplaceF'aceDecomposition

e pseudoSolidF ace Decomposition

e RBF MotionSolver

Hdkan Nilsson, Chalmers / Applied Mechanics / Fluid Dynamics




CHALMERS Anders Rynell

solver, laplaceF'ace Decomposition

Diffusivity options for laplace F'ace Decomposition solver

diffusivity type
distancebased linear
quadratic
exponental
patch Enhanced
qualitybased  uniform
distortionEnergy
de formationEnerqgy
other file

Table 1: The diffusivity options
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solver, laplaceF'ace Decomposition
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solver, pseudoSolidFace Decomposition

{
poi ssonsRati o 0. 3;
nCorrectors 3;
conver genceTol erance le-9;
}
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solver, pseudoSolidFace Decomposition
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solver, RBF' M otionSolver

Figure 1: large. Figure 2: large. Figure 3: close.
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faMeshDefintion

pol yMeshPat ches 1( freeSurface );

boundary
{
| ef t
{
type pat ch;
owner Pol yPat ch freeSurface;
nei ghbour Pol yPatch |eft;
}
right
{
type pat ch;
owner Pol yPat ch freeSurface;
nei ghbour Pol yPatch right;
}
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f r ont AndBackPl anes

{
type enpty;
owner Pol yPat ch freeSurface;
nei ghbour Pol yPat ch front AndBackPl anes;
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faMeshDe finition
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freeSurfaceProperties

t woFl ui ds no;

nor mal Moti onDi r no;

freeSur f aceSnoot hi ng no;

cleanl nterface yes;

muFl ui dA muFl ui dA [ 1 -1-1000 0] 0;

muFl ui dB muFl ui dB [ 1 -1-12000 0] 1. 5e-5;
r hoFl ui dA rhoFluidA [ 1 -3 0000 0] 1000. 0;
r hoFl ui dB rhoFluidB [ 1 -3 0000 0] 1.0;
surfaceTensi on surfaceTension [ 1 -2 00 00 0] 0.0;
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g

fi xedFreeSur f acePat ches

surfactant Properties

{

bul kConc

sat ur at edConc
adsor pti onCoef f
desor pti onCoef f
bul kDi f f usi on
di f fusi on

t enperature

g[ 01-2000017] (O
1 ( inlet );

bul kConc [ O
sat ur at edSur f Conc [ O
adsor pti onCoef f [ O
desor pti onCoef f [ O
bul kDi f f usi on [ O
di f fusi on [ O
t enper at ure [ O

- 9.

81

0);

1. Oe- 2;

5. 0e-6;

40. 0O;

8. 93e- 2;

1. Oe-9;

1. Oe-9;

293. 0;



Anders Rynell

CHALMERS

normalMotionDir
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System

e contolDict
e faSolution
e faSchemes
e fuSolution
e fuSchemes

o tetFemSolution
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interTrackFoam

#i ncl ude "fvCFD. H'

#1 ncl ude "noti onSol ver. H'
#1 ncl ude "freeSurface. H'
#1 ncl ude " OFstream H'

//*************************************/
int main(int argc, char =*argv[])

| ncl ude "set Root Case. H'

| ncl ude "createTi ne. H'

Il ncl ude "creat eMeshNoCl ear . H
| ncl ude "createFields. H

I nclude "initContinuityErrs. H'

HTHHHHS

/ / *x x * * * * % % * * *x *x *x *x *x * * * * * * * * *x *x *x *x *x * * * * * * * * *x |
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T

Info << "\'nStarting tine |oop\n" << endl;
for (runTinme++; !runTine.end(); runTime++)

{

Info << "Time =" << runTine.value() << endl;

I ncl ude "readl nterfaceSI MPLEControl s. H'
I ncl ude " Cour ant No. H"

I nt erface. updat eDi spl acenent Di rections();
I nt erface. noveMeshPoi nt sFor A dFreeSurf Di spl acenent () ;
I nterface. snoot h();

/[l --- SIMPLE | oop
for (label tinmeCorr=0; timeCorr<=nTinmeCorr; timnmeCorr++)

{

p.storePreviter();

| nterface. correct BoundaryCondi tions();



t np<f vVect or Mat ri x> UEQn

(
fvm :ddt(rho, U

+ fvm :di v(phi Net, U)
- fvm: | aplacian(nu, U)

)

UEqn() . rel ax();

sol ve(UEqn() == - fvc::grad(p));
vol Scal arFiel d AU = UEqn(). A();

U = UEgn(). H()/ AU;
U. correct Boundar yCondi ti ons();

UEqn. cl ear () ;

phi = (fvc::interpolate(U & nesh.Sf());



/1 Non-orthogonal pressure corrector |oop
for (label nonOth=0; nonOth<=nNonOrthCorr; nonOth++)

{
t np<fvScal ar Matri x> pEgn

(
)

fvm :laplacian(1.0/ AU, p) == fvc::div(phi)
pEqn() . set Reference(0, 0.0);
pEgn() . sol ve();

I f (nonOrth == nNonOrthCorr)
{

}

phi -= pEgn().flux();
}
| ncl ude "continuityErrs. H

/] Explicitly relax pressure for nonentum corrector
p. relax();



}

/1 NMomentum corrector
U-= fvc::grad(p)/ Ay,
U. correct Boundar yCondi ti ons();

/1 NMove nesh
| nt erface. novePoi nt s();

/'l Update notion fluxes
phi Net = fvc::interpolate(rho)x*(phi

- fvc::meshPhi (rho,

| nclude "freeSurfaceContinuityErrs. H'

runTime.wite();

| nfo << "ExecutionTine ="

<< scal ar (runTi nme. el apsedCpuTi nme())
<< " s\n" << endl << endl;

U));



| nfo << "End\ n" << endl;

return(0);



