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Breaking solitary waves on a mild slope (2D)



Å Now we are going to createa 3D case from a 2D one:

- Copya 2D case and changethe folder name:

$ cp rʂ ~/ OpenFOAM-v1812/tutorials/ multiphase/ interFoam/laminar/

waveExampleSolitary~/ IHFoamCourse/.

Å Renamethe case:

- Renamethe case:

$ mv ~/ IHFoamCourse/ waveExampleStokesV~/ IHFoamCourse/ synolakis

- Set OpenFOAMenvironment:
$ source ~/ OpenFOAM/OpenFOAM-v1812/etc/ bashrc

- Ensureeverythingyoudonᶷtneedis deleted

$  cd ~/ IHFoamCourse/ synolakis

$ ./ Allclean
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GeometricDomain

NumericDomain

NumericalSetup

Run the Simulation

Post-processing

Meshgeneration

Executeserial or parallel

Wave gauges, run-up, etc.

Boundaryconditions, Initial conditions,
Numericalparameters, Pre-processing

Breaking solitary wave on
a mild slope (2D)

O
p

e
n

F
O

A
M

w
o

rk
flo

w



OpenFOAMcase

0

constant

system

- alpha.water
- p_rgh
- U 

- g
- transportProperties
- turbulenceProperties
- waveProperties

- blockMeshDict
- setFieldsDict
- snappyHexMeshDict
- extrudeMeshDict

- k 
- epsilon
- nut

- fvSchemes
- fvSolution
- decomposeParDict
- controlDict
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Å Updatesystem/ blockMeshDict to fit the laboratoryset-up (synolakis1986):

Å Createthe base mesh:

$ blockMesh

Å Checkthe base meshquality:

$ checkMesh
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Å In the 0.org folder, displaythe VoF (alpha.water ), the velocity (U) and the pressure(p_rgh ) files :
alpha.water U p_rgh
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Å Define and createa mild slope(usingAutocad, Rhino, etc.).
Å Checkthe .stl file; open Paraview, load the .stl file and checkthat the geometryfits the

base mesh:

$ touch ih.foam && paraview

Inlet outlet

top

ground

ramp

Å Update the case to take into accountthe new geometry:

$ mkdir constant/ triSurface
$ cp ramp.stl constant/ triSurface/.
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Å UsingsnappyHexMesh, as meshgeneratorto take the existingbase meshand remeshit to
fit the real geometryof the experiments.

Å CopysnappyHexMeshDictfrom a tutorial:
$ cp rʂ ~/OpenFOAM-v1806/tutorials/ multiphase/ interFoam/RAS/ mixerVesselAMI/ system/

snappyHexMeshDict~/ IHFoamCourse/ overSetWaves/ system/.

Å This intermediatemesh, is createdfrom the dictionary system/ snappyHexMeshDict :

- CastellatedMesh :
Á MeshRefinementin prescribedregions.  
Á Detection of the domain(surfaceand volume).
Á Removalof cellsoutsidethe domain.

- Snap:
Á Meshmorphingto follow the providedgeometry.
Á Layeraddition could alsobe done. 
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Minimun numberof cellsbeforegoing to the next levelof resolution
(Numberof buffer layersbetweendifferent levels.)

Definition of the a new boundary(meshrefinementand removalof cells
aroundit).  

Surface basedrefinements, basedon two levelsfor everysurface
(the first is the minimum level, the secondlevel is the maximumlevel).

List of featureedges, that describe Sharp cornes, for refinement.
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Å Refinementlevelsin OpenFOAM: increasein the refinementlevel reduces the cell sizeby half.

Level0 Level1 Level2 Level3

Å Createthe intermediatemesh:
$ snappyHexMesh-overwrite.

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

Volumebasedrefinements, basedon two levelsfor everyvolume
(the first is the minimum level, the secondlevel is the maximumlevel).
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Å Ajust the mesh: as it has beencreatedby snappyHexMesh with severalcellsin the spanwise
direction, it must be modifiedand extrude it to be purely two dimensional (2D).

Å Extrude the intermediatemesh:
$ extrudeMesh

Å Checkthe final meshquality:
$ checkMesh

- sourcePatches: nameof the patch to 
extrude.

- exposedPatchName: nameof the patch
opposedto the extrudedone(sourcePatches)

- nLayers: numberof divisionsfrom
sourcePatchesto exposedPatchName

- thickness: length of the extrusion.
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Å Checkyour final meshwith Paraview:
$ paraview

Å Load the ih.foam file and press Aʌpplyz . (Rememberto tick Sʌkip Zero Timez , as 

the boundaryconditionsin the 0 folder havenot beenupdatedyet.)

Inlet

top

outlet

ramp
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