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* Hcantabria

(IHFOAM GUI)

IH FOAM applied to Coastal Engineering

Regular waves interaction with a rubble-mound breakwater

Gabriel Barajas, Javier L. Lara, Maria Maza, Alejandro Gonzalez
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* IHcantabria

OpenFOAM workflow

Geometric Domain

l

Numeric Domain

l

Numerical Setup

l

Solver

1

Post-processing

Regular waves interaction with a rubble-
mound breakwater

— Mesh generation

Boundary conditions, Initial conditions, Numerical
parameters, Pre-processing

Execute serial or parallel

Wave gauges, run-up, etc.



g . Regular waves interaction with a rubble-
IHcantabria

mound breakwater

OpenFOAM case

— N

- alpha.water - k
- p_rgh - epislon
- u - nut

porositylndex

m - waveProperties — lH FOAM GUl

- transportProperties
- turbulenceProperties
- porosityDict

— N

- blockMeshDict - fvSchemes

- setFieldsDict - fvSolution

- snappyHexMeshDict - decomposeParDict
- extrudeMeshDict - controlDict

u‘ A CARTASRIARIA
& EAMPUSUS
FUNDACION  unvessionn -

INTERRAGIORSINAL



IHcantabria

(D Start

. New Project
B Load Project (GUI)

B Load Project (No GUI)

Project Examples

Regular waves interaction with a rubble-

Get to know IHFOAM!

Load case

mound breakwater
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: IHcantabria

INSTITUTO DE HIDRAULICA AMBIENTAL

£} 03-Breakwater

+ Mesh

+ Numerical Setup

+ Preprocess

+ Numerical Simulation

+ Postprocess

B %

Preferences IHFOAM

OK CANCEL

UNIVERSIDAD
DE CANTABRIA

Regular waves interaction with a rubble-
mound breakwater




: — Regular waves interaction with a rubble-
IHcantabria . mound breakwater

3y

+ Mesh

{} 03-Breakwater B

+ Numerical Setup
+ Preprocess
+ Numerical Simulation

+ Postprocess

—— Press F9 to display the




e Save single pannel modified " waves interaction with a rubble-
- or save all pannels modified.

/

£} 03-Breakwater B

= Mesh
BlockMesh Attributes
& BlockMesh *
Name Units
Space Mesh 3D

Type Mesh static
. convertToMeters
li} Castellated Cont. nls b
i ExtrudeMesh * Mesh main
Xmin
Xmax
Ymin
+ Numerical Setup Ymax
Zmin

- snappyHexi ‘esh
= Import Geoi ~etry
* Refinement

{73 Patches

+ Preprocess

Nx
+ Numerical Simulation Ny

Nz
+ Postprocess

Define geometric domain
and mesh discretization

f1- UC ~ s
(=
N un ) . u

s



— : Regular waves interaction with a rubble-
IHcantabria

mound breakwater

L} 03-Breakwater B & 8 'E’ & 0

BlockMesh Attributes
Block h . Domain Visor  Result

- snappyHexMesh Name Units
T Import Geometry TEelt=l 2D
Type Mesh static

) convertToMeters
lil castellated Controls »

xtrudeMesh ~ Mesh main .
Xmin ) 0
Xmax
Ymin
+ Numerical Setup Ymax

Zmin
+ Preprocess T

Nx
+ Numerical Simulation Ny

Nz

T Refinement

{3 Patches

+ Postprocess

.0 DO X

IHFOAM di

Message output

UNIVERSIDAD La
DE CANTABRIA S
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: IHcantabria

INSTITUTO DE HIDRAULICA AMBIENTAL

/

{} 03-Breakwater

+ Mesh

+ Numerical Setup

+ Preprocess

+ Numerical Simulation

+ Postprocess

<
INT

43— UC o

o
CAM
ERRAGIORSUINAL

'
UNIVERSIDAD 4
DE CANTABRIA S——

IHFOAM
Set Name Patches

Name

I inlet inlet

J outlet outlet
W front  side1l
W back side2
- bottom  ground

Cancel

Regular waves interaction with a rubble-
mound breakwater




2 : : i Regular waves interaction with a rubble-
L mound breakwater

1CA AMBIENTAL

/

{3} 03-Breakwater B

= Mesh
k Patches Attributes

BlockMesh = C ] C L) 9 9
M2~ snappyHexMesh Name

¢ mpucceonry [N variable for each patch of the mesh
lil castellated Controls alpha.water waveAlpha (1/2)

Extruders--* U .

£3Pa

+ p_rgh LGRTEPY FixedFluxPressure

+ Numerical Setup outlet

+ Preprocess

41— UC ~

+ Numerical Simulation

+ Postprocess

CANFABRIARIA
CAMPES
7 INTERRACIDRAINAL

» alpha.water
r U

* p_rgh Kg*m/s2

ground

+ alpha.water

r U

+ p_rgh Kg*m/s2

top
side1
side2

zeroGradient
waveVelocity
fixedFluxPressure

zeroGradient
fixedvalue
fixedFluxPressure




: Regular waves interaction with a rubble-
IHcantabria mound breakwater

/

{3 03-Breakwater B

= Mesh L3
Patches Attributes

= Blockvesh , Define a boudary condition

- snappyHexMesh o
inlet

variable for each patch of the mesh

T Refinement ground

. top
lil Castellated Controls (2/2)

EE Extrudesr~-®

+ alpha.water inletOutlet
+ Numerical Setup ru pressurelnletOutletVelocity

"
+ Preprocess ’ p_rgh LGRWTEA totalPressure
side1

+ Numerical Simulation

+ Postprocess
» alpha.water zeroGradient

» U slip

» p_rgh LCRWERY fixedFluxPressure
side2

» alpha.water zeroGradient
r U slip
v p_rgh [ GRTEr fFixedFluxPressure

uc 7~ CARTABRIARIA
i CAMPOSUS

S
UNIVERSIDAD 7 N TERRACIORAINAL
DE CANTABRIA T ;-
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* Hcantabria checkMesh button mound breakwater

-
/

Regular waves interaction with a rubble-

£} 03-Breakwater B & v 0 © & 0

- Mesh
Patches Attributes
=t BlockMesh

M- snappyHexMesh Name Units

inlet
T Import Geometry outlet

T Refinement ground
. top
lil Castellated Controls side1

i ExtrudeMesh side2

£3 patches
+ Numerical Setup 7. IHFOAM

+ Preprocess

OK!! checkMesh End
+ Numerical Simulation 0

+ Postprocess




—— ~— Regular waves interaction with a rubble-

IHcantabria mound breakwater

/

£} 03-Breakwater S ™

- Mesh
Patches Attributes

BlockMesh Domain Visor ~ Result

- snappyHexMesh SENTIamIE
inlet
= Import Geometry outlet

T Refinement ground
_ top
lit Castellated Controls side1

ExtrudeMesh side2
3
+ Numerical Setup
+ Preprocess

+ Numerical Simulation

+ Postprocess

HABRIRARIA

&
(o]
)

P
UNIVERSIDAD 7 N TERRACIORAUNAL
DECANTABRIA ~ ——o E




g . Regular waves interaction with a rubble-
IHcantabria

mound breakwater

top A
inlet outlet 60 m.
ground !
330 m.

UNIVERSIDAD ERRAGIORSUNAL
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IHcantabria

/

£ 03-Breakwater B i )
= Mesh
ImportGeometry Attributes
BlockMesh
]~ Snanmt -t eo-
& Im
Name

) * crownWall.stl
lil castellated Controw Level

ExtrudeMesh woel

{73 Patches

£ T Units

+ Numerical Setup

+ Preprocess

' Definition of new bo
(through .stl fil

+ Numerical Simulatio

+ Postprocess

FABRIARLA
PUSAUS

O
TERRANGIOWAUNAL

Domain Visor

M — o FLIERRY

Result

Regular waves interaction with a rubble-
mound breakwater



2 : ' Regular waves interaction with a rubble-
* Hcantabria mound breakwater

/

L} 03-Breakwater B &

= Mesh
Refinement Attributes

BlockMesh
- snappyHexMesh

Iil Caseciicl < cunrrols
ExtrudeMesh
{73 Patches

— Definition of refinement zones

+ Numerical Simulation

+ Postprocess




2 : = ' Regular waves interaction with a rubble-
I mound breakwater

INSTITUTO DE HIDRAULICA AMBIENTAL

/

{3} 03-Breakwater ™

- Mesh
CastellatedMeshControls Attributes

BlockMesh
Name Units

- SnappyHexMesh
= maxLocalCells

T Import Geometry maxGlobalCells
T Refir-— -t minRefinementCells
- . nCellsBetweenLevels
fik Castellated Controls resolveFeatureAngles
allowFreestandingZoneFaces
. locationinMesh
{1 Patches X
Y
+ Numerical Setup z

Extruoc..._..

+ Preprocess
+ Numerical Simulation

+ Postprocess

Meshing parameters

UNIVERSIDAD
DE CANTABRIA




Regular waves interaction with a rubble-

«®®
mound breakwater

: IHcantabria

st | DE HIDRAULICA AMBIENTAL

-

R / £} 03-Breakwater R % 0 ®© 8 0

= Mesh
CastellatedMeshControls Attributes

i BlockMesh
M- snappyHexMesh Name Units Value
maxLocalCells 100000
3000000

% Import Geometry maxGlobalcells
= Refinement minRefinementcCells
T nCellsBetweenLevels

lit Castellated Controls resolveFeatureAngles
i ExtrudeMesh allowFreeStandingZoneFaces
3 patches ~ locationinMesh
X o
+ Numerical Setup X S

Z «HFOAM

+ Preprocess
+ Numerical Simulation

+ Postprocess

Message output

UNIVERSIDAD
DE CANTABRIA




2 : — | Regular waves interaction with a rubble-
I mound breakwater

INSTITUTO DE HIDRAULICA AMBIENTAL

k, £ 03-Breakwater B T »u 8 'E & 0

- Mesh
CastellatedMeshControls Attributes
Value
100000
3000000
0

BlockMesh
M- snappyHexMesh Name Units
maxLocalCells
T Import Geometry maxGlobalcells

minRefinementCells

e . . nCellsBetweenLevels 2
lit castellated Controls resolveFeatureAngles g
ExtrudeMesh allowFreeStandingZoneFaces
~ locationinMesh

X

T Refinement

£73 Patches
Y m

+ Numerical Setup 7 IHFOAM

+ Preprocess

+ Numerical Simulation

+ Postprocess

Message output

UNIVERSIDAD
DE CANTABRIA




IHcantabria

Regular waves interaction with a rubble-
mound breakwater

/
R

= Mesh

{} 03-Breakwater B

Patches Attributes
% BlockMesh

71— snappyHexMesh : Name Units
inlet
T Import Geometry outlet
T Refinement ground

i cotetnd contras 2B Define a boudary condition variable

ST S for each new patch of the mesh

+ Numerical Setup

+ Preprocess s
P + alpha.water zeroGradient

+ Numerical Simulation P u fixedValue

+ Postprocess + p_rgh [GMTerd FixedFluxPressure
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INSTITUTO DE HIDRAULICA AMBIENTAL

{

L3 {} 03-Breakwater

= Mesh

BlockMesh
- snappyHexMesh
T Import Geometry
T Refinement
lil Castellated Controls
ExtrudeMesh

£33 Patches
+ Numerical Setup
+ Preprocess
+ Numerical Simulation

+ Postprocess

Message output

checkMesh button

R R oo 0 @

Patches Attributes

Name Units
inlet
outlet
ground
top
side1
side2
crownWall

IHFOAM

6 OK!! checkMesh End

,‘i.I_I_/ uc / CATABRARIA
INTE DR

UNIVERSIDAD
CANTABRIA

Regular waves interaction with a rubble-
mound breakwater




2 : = ' Regular waves interaction with a rubble-
I mound breakwater

INSTITUTO DE HIDRAULICA AMBIENTAL

/

€ 03-Breakwater B R

+ Mesh
FluidsProp Attributes

= Numerical Setun
Name  Units Value
Fluids Properties ~ water
. nu m2/s 1e-06
o Gravity rho Kg/m3 1000
~ air
nu
rho Kg/m3

< Wave Properties m2/s 1.48e-05

» Turbulence L

B Porous Medium
x 5 e e

o Define fluids properties

-, fFuSchemes

- FySolution

+ Preprocess

+ Numerical Simulation

+ Postprocess

UNIVERSIDAD
DE CANTABRIA




g Regular waves interaction with a rubble-
: IH cantabrla

by o ek R EL L mound breakwater

/

£ 03-Breakwater B i

+ Mesh
Gravity Attributes

- Numerical Setup
Name Units
Fluids Properties gx m/s2

gy m/s2

e Gravity az m/s2

< Wave Properties
» Turbulence . .
2 8 Porous Medium Defl ne g raVIty
I

] Initial Fields

*; fvSchemes
- fvSolution

+ Preprocess

+ Numerical Simulation

+ Postprocess

13— UC // :

UNIVERSIDAD

T HRAGIOWAUNAL
DE CANTABRIA 2 -




oo : Regular waves interaction with a rubble-
< IHcantabria

mound breakwater

x {} 03-Breakwater C L™ 80 © & 0
+ Mesh

WaveProp Attributes
= Numerical Setup

WaveTheoryRange
Fluids Properties

Name Units Value
e Gravity - waveGeneration

patch inlet

waveModel StokesV
wavePeriod 5
8 Porous Medicm waveHeight ~ m
waveAngle  degree
n = nPaddle
F activeAbso...
[ Initial Fields rampTime
restart

& Wave Properties

=» Turbuten. =

-
o s

i@-o

*, fvSchemes »
- waveAbsorption
patch outlet

<] | |

™ FySolution

+ Preprocess vaveModel shallowwaterAbsorption
m ddle

+ Numerical Simulation

+ Postprocess

Define wave properties
(generation and absorption)

UNIVERSIDAD
DE CANTABRIA




P : Regular waves interaction with a rubble-
> IHcantabria mound breakwater

/ ¥ 03-Breakwater B

Ly

+ Mesh
Turbulence Attributes

- Numerical Setup
Name Units

simulationType RAS

« Gravity RASModel kEpsilon
internalField

Fluids Properties

& i
: Wave Pronerties m2/s2 0.96

= Turbulence epsilon m2/s3 0.0038479

B Porous N edium nut m2/s 0
inlet

N O Vi74l zeroGradient

= Initial Fields » epsilon (Vi zeroGradient
*, FvSchemes ' empty

» nut 3 calculated

- fFySolution outlet

+ Preprocess r k zeroGradient
» epsilon zeroGradient

+ Numerical Si nulation , emply

+ Postprocess » nut calculated
ground
r k kgRwallFunction
» epsilon epsilonwallFunction

uc ~ CARTABRIARIA
. CAMPOSUS
] y UNIVERSIDAD 7 N TERRACIORAUNAL
DECANTABRIA e E:




P : Regular waves interaction with a rubble-
> IHcantabria mound breakwater

/

{} 03-Breakwater B [}

+ Mesn
Turbulence Attributes
- Numerical Setup
Name Units
RASModel
e Gravity internalField
: inlet
& Wave Pranartiag outlet

ground

= Turbulence top

8 Porous A edium » k inletOutlet
» epsilon inletOutlet

4 empty

Fluids Properties

itial Fields » nut calculated

*. FvSchemes side1
r k zeroGradient
» epsilon zeroGradient
+ Preprocess 8 empty

7 fvSolution

+ Numerical S mulation : nut calculated
side2

+ Postprocess r k zeroGradient
» epsilon zeroGradient
g empty
» nut calculated

rreuntalall

kqrMallFunction

Defl n e epsilgnwallFunction
and boun

uc ~ CARTABRIARIA
. CAMPOSUS
] y UNIVERSIDAD 7 N TERRACIORAUNAL
DECANTABRIA e E:




o 5 — Regular waves interaction with a rubble-
: IHcantabria

mound breakwater

« Define, create and name the rubble mound elements (using Autocad,
Rhino, etc.).




oo : Regular waves interaction with a rubble-
< IHcantabria

o o o SR mound breakwater

N/

£} 03-Breakwater B

+ Mesh
Porous Attributes

= Numerical Setup Domain Visor  Result
Fluids Properties

o Gravity Name

o . * core.stl
£ Wave Properties D50

=» Turbulence a

. rous Mediun C

~ outsidePoints

= Initial Fields
*, fvSchemes ﬁlteDrés(;;l
a
b
c
~ outsidePoints
outsidePoints X
outsidePoints Y
outsidePoints Z
~ cubes_6tn.stl
D50
a
b
C
~ outsidePoints
outsidePoints X
outsidePoints Y

Define ers (1/2)

- FuSolution
+ Preprocess
+ Numerical Sim ilation

+ Postprocess

HABRIRARIA

&
(o]
)

P
UNIVERSIDAD 7 N TERRACIORAUNAL
DECANTABRIA ~ ——o E




oo : Regular waves interaction with a rubble-
< IHcantabria

o o o SR mound breakwater

/* £t 03-Breakwater B & [ L It ; @ b

+ Mesh Output
Porous Attributes

- Numerical Setup Domain Visor  Result
Fluids Properties

e Gravity Name
core.stl
filter.stl
o anca cubes_étn.stl
- cubes_65tn.stl
@ Porous Mediun D50
a
H = b
5 c
= Initial Fields ~ outsidePoints ) -
outsidePoints X 5000 - a 1=~ song
outsidePoints Y x
outsidePoints Z 28.00
rearArmourLayer.stl
D50
a
b

4 Wave Properties

*, fFvSchemes

- fvSolution
+ Preprocess

+ Numerical Sim ilation

c

* outsidePoints !
outsidePoints X 100,00 -
outsidePoints Y -
outsidePoints Z

+ Postprocess

Define yers (2/2)

HABRIRARIA

P
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2 : = ' Regular waves interaction with a rubble-
I mound breakwater

INSTITUTO DE HIDRAULICA AMBIENTAL

.
¢ {} 03-Breakwater B 0 d

+ Mesh
InitFields Attributes

- Numerical Setup
Name Units
Fluids Properties + water

i box xMin
« Gravity BoxixMax
box yMin
box yMax
box zMin
box zMax

< Wave Properties

» Turbulence

B Porous Medium
W

Set inital water depth

*, fvSchemes

- FySolution
+ Preprocess
+ Numerical Simulation

+ Postprocess

UNIVERSIDAD
DE CANTABRIA




i 3 Regular waves interaction with a rubble-
1 IHcantabria

e mound breakwater

N

+ Mesh Ll Output
InitFields Attributes
= Numerical Setup Domain Visor  Result
Name Units
Fluids Properties ~ water
box xMin
box xMax
box yMin
box yMax

=» Turbulence box zMin
box zMax

£} 03-Breakwater R % u |

e Gravity

# Wave Properties

g3533 333

8 Porous Medium
. ¥

Initial Fields
- fFvSchemes
' FySolution
+ Preprocess

+ Numerical Simulation

+ Postorocess

Message output

ABRTARLA
Xotiy

USPUS
HRAGIOWAUNAL

UNIVERSIDAD I
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: — Regular waves interaction with a rubble-
abria

mound breakwater

S

{} 03-Breakwater B G

+ Mesh Output
InitFields Attributes
- Numerical Setup Domain Visor  Result
Name Units
Fluids Properties « water
) box xMin

L] GI’EVIty box xMax

2 . box yMin

£ Wave Properties box yMax
» Turbulence box zMin

box zMax
B Porous Medium

N :
= Initial Fields
% fvSchemes
- FuSolution
+ Preprocess
+ Numerical Simulation

+ Postprocess

AN FABRIARIA
AMP S
INTERRAGIORSINAL



e . — - Regular waves interaction with a rubble-
IHcantabria

mound breakwater

alpha.water
0.00 02 0.4 06 08 1.00

- ! ' | -

KNFABRIARIA
MPBSUS
TERRANGIOWAUNAL




— ~— _— Regular waves interaction with a rubble-

|_H”“<::“antabrla mound breakwater

{3} 03-Breakwater B

+ Mesh
FvSchemes Attributes

= Numerical Setup
—Select -

Fluids Properties

e Gravity Name

4 Wave Properties ddtschemes Euler

B A gradSchemes Gauss linear
snGradSchemes orthogonal
laplacianSchemes Gauss linear orthogonal
W= interpolationschemes linear
¥ Initial Fields fluxRequired |
; emes divschemes
div(rhoPhi,u) Gauss linearUpwind grad(u)

div(phi,alpha) Gauss vanlLeer

B Porous Medium

w” FySolution

+ Preprocess div(phirb,alpha) Gauss linear

+ Numerical Simulation div(((rho*nuEff)*... Gauss linear
P oatpracess div(phi,k) Gauss upwind
div(phi,epsilon) Gauss upwind

lYiv((rhoPhilinter... Gauss upwind

Set fvSchemes (hnumerical
schemes for different terms)

uc 7~ CARTABRIARIA
CAMPOSUS

{ 5 R AN 3 )
UNIVERSIDAD 7 N TERRACIORAUNAL
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— ~— _— Regular waves interaction with a rubble-

IHcantabria mound breakwater

£} 03-Breakwater BB

+ Mesh

Set fvSolution (equations solvers, |

tolerances and algorithms) (1/2)

< Wave Properties )
momentumPredictor

> Turbulence nCorrectors
) nNonOrthogonalCorrectors

B Porous Medium "alpha.water*"

m: alphaOuterCorrectors
cAlpha

* Initial Fields nAlphaCorr
nAlphaSubCycles

* FySchemac peorr
solver

+ Preprocess tolerance
relTol
+ Numerical Simulation pcorrFinal

solver
+ Postprocess

tolerance

relTol
p_rgh

solver

tolerance

relTol
p_rghFinal
"(U|k|epsilon)”
"(U|k|epsilon)Final"

ABRIARIA
' Us B
UNIVERSIDAD . RAGIDRAUNAL

BECANTABRIA e E




— : ~— ‘ Regular waves interaction with a rubble-
L bria mound breakwater

/

o] 03—§reakwater

+ Mesh
- Numerical Setup
Fluids Properties
o Gravity
4 Wave Properties
- Turbulence
B Porous Medium
N :
= Initial Fields

% fuSchemes

+ Preprocess
+ Numerical Simulation

+ Postprocess

EABRIARIA
S

g O
1N TERRACI ORAUNAL

[

Set fvSolution (equations solvers,
tolerances and algorithms) (1/2)

P
"alpha.water.*"
peorr
pecorrFinal

p_rg
p_rghFinal

solver

tolerance
relTol

"(U|k|epsilon)"
solver

tolerance
relTol

"(U|k|epsilon)Final"

solver

tolerance
relTol

- Select— ~




2 : —~ ‘ Regular waves interaction with a rubble-
* Hcantabria mound breakwater

/

{} 03-Breakwater B [ @ ]

*Mesh FreeSurfaces Attributes
+ Numerical Setup v FreeSurface STL
= Preprocess

£ FreeSurface Save the free'surface a.S

B « Punctual Probes

# Line Probes a .stl file for each time step
W < Forces

M Pressures
+ Numerical Simulation

+ Postprocess

’h'l'/ uc ~ CARTABRIA
(=
N on > = v
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o— — Regular waves interaction with a rubble-

IHcantabria mound breakwater

/

£ 03-Breakwater B & O @ I ] S & @&

* Mesh LineProbes Attributes Output

+ Numerical Setup |—D Domain Visor  Result

- Preprocess - - -
ID X(m) Y(m) Zmin (m)Zmax (m| nPoints F‘
# FreeSurface linet  -100 2 (] 60 1001

B ® Punctual Probes line2 -75 2 0 60 1001
ML line3 2 0 60 1001
M & Forces line4 2

D Pressures lines 60 1001

35 60 1001

+ Numerical Simulation s line6 60 1001

Save Fields
+ Postprocess

" VOF

M .=locity U (m/s)

M Pre.-ure P (Pa)

M Turbule ~t Kinematic Energy k (m2/s2)
|

|

|

HABRIRARIA

&
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oo : Regular waves interaction with a rubble-
< IHcantabria

mound breakwater

4 {} 03-Breakwater B

+ Mesh
Parameters Attributes

+ Numerical Setup
Name Units

+ Preprocess » startFrom latestTime

endTime

deltaT

lit Parameters writeControl adjustableRunTime

writelnterval
writeFormat

o] writePrecision

o writeCompression uncompressed

timeFormat general
+ Postprocess timePrecision

runTimeModifiable

adjustTimeStep

maxCo

1 axAlphaCo

me ‘DeltaT

resic ‘als

- Numerical Simulation

8 simulation

Define simulation parameters

UNIVERSIDAD
DE CANTABRIA




o 5 Regular waves interaction with a rubble-
s IHcantabria

decomposePar button || Run/Execute button mound breakwater

/

X {} 03-Breakwater B R 0 ® & 0

+ Mesh

Simulation Attributes
Name Units Value AN b tt
+ Preprocess Numerical Solver i L4 : S e u O n

- Numerical Simulation ~ Execution Type Parallel =
= method hierarchical M
il Parameters

Descompose X 2
B Simulation Descompose Y 1
Descompose Z 1

ol
o

+ Postprocess

Run OpenFOAM case




* Hcantabria mound breakwater

{x

£ 03-Breakwater B & #

+ Mesh Output
Simulation Attributes

+ Numerical Setup Domain Visor  Result
Name Units Value

+ Preprocess Numerical Solver ihFoam

- Numerical Simulation ~ Execution Type Parallel

method hierarchical

Descompose X

@ simulation Descompose Y 60 00
Descompose Z

e 2800
o]

lil Parameters

+ Postprocess

Message output

’41‘1" uc Z camp Ve
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Regular waves interaction with a rubble-
Run/Execute button mound breakwater

s ||-| cantabria

ULICA AMBIENTAL

/ £ 03-Breakwater B 0 © & 0

+ Mesh Output
Simulation Attributes

+ Numerical Setup N ™ vab Domain Visor  Result
ame nits alue

+ Preprocess Numerical Solver ihFoam
- Numerical Simulation * Execution Type Parallel
Iil Parameters

& Simulation
{3} Performance
{} Residuals

+ Postprocess

y—— j Case correctl executed!!
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P : : ' Regular waves interaction with a rubble-
I mound breakwater

JLICA A

/ {} 03-Breakwater
+ Mesh
View Performance
+ Numerical Setup
+ Preprocess

= Numerical Simulation

) View deltaT
Iil Parameters

2 Simulation
1} Pe
{} Residuals

+ Postproces:

75.0
Time (s)

p I Ot dt d i View ExecutionClock

B Real ExecutionClock @ ExecutionClock

ExecutionTi

853.0
ClockTime (s)

uc ~ CARTABRIARIA
. EAMPLS
. J e
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2 : — Regular waves interaction with a rubble-
* IHcantabria mound breakwater

{} 03-Breakwater

+ Mesh k
View Residuals

+ Numerical Setup
Update

+ Preprocess
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