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IHFOAM applied to Coastal Engineering

Breaking solitary waves on a mild slope (2D)

Gabriel Barajas, Javier L. Lara, Maria Maza
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A Now we are goingto createa 3D casefrom a 2D one
- Copya 2D case andchangethe folder name
$ cp sr _/ OpenFOAMv1812/tutorials/ multiphasé interFoanilaminar/
waveExampleSolitary/ IHFoamCoursé

A Renamethe case:
- Renamethe case:
$ mv _/ IHFoamCourskewaveExampleStokesV IHFoamCoursesynolakis

- Set OpenFOAMenvironment
$ source _/ OpenFOAMOpenFOAM-v1812/etc/ bashrc

- Ensureeverythingyoud o nneedis deleted
$ cd _/ IHFoamCoursksynolakis
$ ./ Allclean
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OpenFOAM workflow

GeometricDomain

l

NumericDomain

l

NumericalSetup

l

Runthe Simulation

l

Post-processing

Breaking solitary wave on
a mild slope (2D)

— Meshgeneration

Boundaryconditions Initial conditions
Numericalparameters Pre-processing

Executeserialor parallel

Wave gauges, rusup, etc.
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OpenFOAMcase
- alpha.water -k
- p_rgh - epsilon
- U - nut
-9

- transportProperties
- turbulenceProperties
- waveProperties

a System

- blockMeshDict - fvSchemes

- setFieldsDict - fvSolution

- snappyHexMeshDict - decomposeParDict
- extrudeMeshDict - controlDict
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A Update system/ blockMeshDict to fit the laboratory setup (synolakis1986Y

convertToMeters 1:

vertices
(

(0 0.0 0.0)
( 10.0 8.0 0.0)
( 10.0 8.01 0.8)
( ®0.01 0.0)
( 9.0 0.0 1.0)
( 10.0 8.8 1.8)
( 10.0 .01 1.0)
( 0.0 0.01 1.8)

)
A Createthe basemesh Jrocks
$ bIOCkMeSh hex (8 12 3 456 7) (2000 1 200) simpleGrading (1 1 1)
);
A Checkthe basemeshquality:
$ checkMesh
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A In the 0.org folder, displaythe VoF (alpha.water), the velocity (U) and the pressurg(p_rgh ) files :
alpha.water U p_rgh

dimensions [0 B0O66060]; dimensions [@1-100 0 0]; dimensions [1-1-280000];
internalField uniform 0; internalField uniform (B 0 0); internalField wuniform ©;
boundaryField boundaryField boundaryField
{ { {
inlet inlet tnlet
{ { . {
type waveAlpha; type wa\:re\telouty; type fixedFluxPressure;
value uniform 0; value uniform (@ © 0); value uniform 0;
} ! tlet !
outlet outlie outlet
{ { _ {
type zeroGradient: type Wa‘:’e“‘ﬂOCltﬁ type fi)fedFluxPressure;
} value uniform (0 @ 0); value uniform ©;
1 1
%round sides ground
. . { {
} type zeroGradient; type empty; type fixedFluxPressure;
. 1 value uniform 0;
d
sides ground }
{ . { sides
type empty; type fixedvalue; {
} value uniform (0 0 0); type empty;
‘top } }
{ . top top
type inletoutlet; { {
inletvalue uniform 0; type pressurelnletOutletVelocity; type totalPressure;
value uniform 0; value uniform (8 @ 0); po uniform @;
} 1 3
1 }
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A Define andcreatea mild slope(using Autocad, Rhing etc.).
A Checkthe .stl file; openParaview load the .stl file and checkthat the geometryfits the
basemesh

$ touch ih.foam && paraview
top

Inlet ramp outlet

ground
A Updatethe case totake into accountthe new geometry

$ mkdir constant triSurface
$ cp ramp.stl constant triSurfacd.
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A UsingsnappyHexMesh, as meshgeneratorto take the existingbasemeshand remeshit to
fit the real geometryof the experiments

A CopysnappyHexMeshDicfrom a tutorial:
$ cp sr _/OpenFOAM-v1806/tutorials/ multiphase interFoaniRAS/ mixerVesselAMIsysten
snappyHexMeshDict/ IHFoamCourseoverSetWavessysten.

A This intermediatemesh is createdfrom the dictionary system/ snappyHexMeshDict

- CastellatedMesh:

< . . . . Which of the st t

A MeshRefinementin prescribedregions o tenr Srops to run
A Detection of the domain (surfaceand volums. snap true;

. . ) addLayers false;

A Removalof cellsoutsidethe domain

- Snap:
A Meshmorphingto follow the providedgeometry
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geometry

{

}

ramp.stl

{
type trisurfaceMesh;

name ramp;

}

nCellsBetweenLevels 3;

features

(
)i

refinementsurfaces

{

ramp

level ( 11 );
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Definition of the a newboundary(meshrefinementand removalof cells
— aroundit).

Minimun numberof cellsbeforegoingto the next level of resolution
— :
(Number of buffer layersbetweendifferent levels)

— List of feature edges that describe Shargornes for refinement

__, Surfacebasedrefinements basedon two levelsfor everysurface
(the first is the minimum level the secondlevelis the maximumleve).
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Eefinementﬂegions Volumebasedrefinements basedon two levelsfor everyvolume
} (the first is the minimum leve| the secondlevelis the maximumleve).

A Refinementlevelsin OpenFOAM increasein the refinementlevel reducesthe cell sizeby half.

LevelO Levell Level2 Level3

Cartesianpoints (x, y, z) to identify the volumen toretain the
final mesh

locationInMesh (0.25 0.001 0.30);

A Createthe intermediatemesh
$ snappyHexMeshoverwrite
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A Ajust the mesh as it hasbeencreatedby snappyHexMesh with severalcellsin the spanwise
direction it must be modifiedand extrudeit to be purelytwo dimensional (2D).

constructFrom patch;
sourceCase ".";
sourcePatches (sidel);

/] If construct from patch: patch to use for back (can be same as sourcePatch)
exposedPatchName side2;

// Flip surface normals before usage.
flipNormals true;

//- Linear extrusion in point-normal direction

extrudeModel linearNormal;
nLayers 1;
expansionRatio 1.0;
linearNormalCoeffs

thickness 0.02;
}

// Do front and back need to be merged? Usually only makes sense for 3660
// degree wedges.
mergeFaces false;

sourcePatches: nameof the patch to
extrude.

exposedPatchName: nameof the patch
opposedo the extrudedone (sourcePatches
nLayers. numberof divisionsfrom
sourcePatcheso exposedPatchName
thickness: length of the extrusion

Extrude the intermediatemesh
$ extrudeMesh

Checkthe final meshquality:
$ checkMesh
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A Checkyour final meshwith Paraview
$ paraview

A Loadthe ih.foamfile and pressrApplyz .Rentembeto tick ASkip Zero Timez , a s
the boundaryconditionsin the O folder havenot beenupdatedyet.)

top
outlet

Inlet

ramp




