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(IHFOAM GUI)

IH FOAM applied to Coastal Engineering

Regular waves in empty channel (2D)

Gabriel Barajas, Javier L. Lara, Maria Maza, Alejandro Gonzalez
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Regular waves in empty
channel (2D)

Geometric Domain —

1 — Mesh generation

Numeric Domain -

l

Numerical Setup

l

Solver Execute serial or parallel

l

Post-processing Wave gauges, run-up, etc.

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

OpenFOAM workflow
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Regular waves in empty
channel (2D)

OpenFOAM case

— N

- alpha.water

- p_rgh
- U

—e S |HFOAM GUI

- 8

- transportProperties

- turbulenceProperties
- waveProperties

—

- blockMeshDict - fvSchemes
- setFieldsDict - fvSolution
- decomposeParDict - controlDict

uc A cantasria
L J CAMPUS
FUNDACION 7 INTERNACIONAL
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bistzure pesci RIS C h ann el ( 2 D)

Get to know IHFOAM!

(D Start

. New Project

B Load Project (GUI)

B Load Project (No GUI) L 0 ad C aS e

Project Examples

INTERNACIONAL

UC — oo
~ow
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IHcantabria
INSTATUTO,DE HIBRAULICA ANBIENTA channel ( 2 D)

/

+ Mesh

{* 01-waveChannel B

+ Numerical Setup
+ Preprocess
+ Numerical Simulation

+ Postprocess

Preferences IHFOAM

OK CANCEL

Message output

NTABRIA
MPUS
E

INTERNACIONAL
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channel (2D)

B

+ Mesh Output

£} 01-waveChannel

+ Numerical Setup Domain Visor ~ Result
+ Preprocess
+ Numerical Simulation

+ Postprocess

———— Press F9 to display the




T mcantime Save single pannel modified Regular WaV:S in ?m;;Y
N vEREIoAS oF arTastie I CA AMSIERES i o C anne
or save all pannels modified. (2D)

/

£ 01-waveChanne! E

- Mesh
BlockMesh Attributes
2t BlockMesh *
Name Units
Space Mesh 2D

Type Mesh static
convertToMeters

M- SnappyHexh. *sh
T Import Geon. stry
T Refinement

li} Castellated Contr. Is b
~ Mesh main
ExtrudeMesh Xmin
£} Patches ymin

Ymax
+ Numerical Setup Zmin

£ Max
+ Preprocess Nx
+ Numerical Simulation Nz

+ Postprocess

Define geometric domain
and mesh discretization
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UNVERE IR bE Cantasuii A AMBIENTAL b I O C k M eS C ha n n el ( 2 D)

{} 01-waveChannel B % u

BlockMesh Attributes

#= BlockMesh

Name Units
Space Mesh 2D
Type Mesh static
convertToMeters

- SnappyHexMesh
T Import Geometry
T Refinement
lil castellated Controls
Mesh main
i ExtrudeMesh Xmin

- Xmax
{3 Patches Ymin

Ymax
+ Numerical Setup Zmin

Zmax
+ Preprocess Nx
+ Numerical Simulation Nz

+ Postprocess

Message output

UC — e
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INSTITUTO DE HIDRAULICA AMBIENTAL

/

£ 01-waveChannel B R

+ Mesh
+ Numerical Setup
+ Preprocess

+ Numerical Simulation o IHFOAM
+ Postprocess Set Name Patches
Name
I inlet |inlet
J outlet | outlet
W front  sides
W back sides
= bottom ' ground

top top

Cancel

UNIVERSIDAD
DE CANTABRIA
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ULICA AMBIENTAL

Y
= Mesh

i BlockMesh
- snappyHexMesh
T Import Geometry
T Refinement
lil castellated Controls
5 Extruders--*

[ ]
Hiw¥

+ Numerical Setup
+ Preprocess
+ Numerical Simulation

+ Postprocess

UC — -
CAMPUS

UNIVERSIDAD w7 INTERNACIONAL

DE CANTABRIA e A E

{} 02-waveBasin_TURB B

Patches Attributes

Name Units
~ inlet

al...
ru

* p... Kg*...
~ outlet

Regular waves in empty
channel (2D)

variable for each patch of the mesh

(1/2)

fixedFluxPressure

zeroGradient

waveVelocity

fixedFluxPressure

zeroGradient
fixedValue
fixedFluxPressure




Regular waves in empty
channel (2D)

k. {F 02-waveBasin_TURB B 0 ©® @ 0

= Mesh
Patches Attributes

Blockvesh Define a boudary condition

M- snappyHexMesh Name  Units
inlet

2 mportGeometry 3 It variable for each patch of the mesh

T Refinement ground

k
lil castellated Controls = (2/2)

“E Extrude* -t

inletOutlet
+ Numerical Setup » pressurelnletOutletVelocity

+ Preprocess B totalPressure

+ Numerical Simulation

+ Postprocess

zeroGradient
slip
B fixedFluxPressure

UC — <o
TABRIA —
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checkMesh button channel (2D)

/
LY

= Mesh

£+ 01-waveChannel . I“- j

Patches Attributes
BlockMesh
- SnappyHexMesh Nalmte Units
inle
= Import Geometry outlet

T Refinement ground
top

li} Castellated Controls sides

ExtrudeMesh
£3 Patches
+ Numerical Setup IHFOAM

+ Preprocess

6 OK! checkMesh End
+ Numerical Simulation

+ Postprocess
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INSTITUTO

m—" Regular waves in empty

Paraview button channel (2D)

£} 01-waveChannel B R 0 ® & 0 = g S & @& V]

DE HIDRAULICA AMBIENTAL

/

= Mesh
Patches Attributes
BlockMesh

- snappyHexMesh , rtlalmte — e
inle
T Import Geometry + outlet
T Refinement + ground
" ¢ top
lil castellated Controls  , gjdes

ExtrudeMesh

5

+ Numerical Setup
+ Preprocess
+ Numerical Simulation

+ Postprocess

TABRIA

UNIVERSIDAD
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Regular waves in empty
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JATIYTE 2F RRAV oA orenTA channel (2D)

/

£} 01-waveChannel B

+ Mesh
FluidsProp Attributes
= Numerical Setun
Name  Units Value
Fluids Properties ~ water
5 nu  m2/s 1e-06
s Gravity rho Kg/m3 1000
~ air
nu  m2/s 1.48e-05
» Turbulence rho Kg/m3 1

4 Wave Properties

Ml B Porous Medium

i Define fluids properties

*, fvSchemes

w” FySolution
+ Preprocess
+ Numerical Simulation

+ Postprocess

UNIVERSIDAD
DE CANTABRIA
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B channel (2D)

/

{} 01-waveChannel B i

+ Mesh
Gravity Attributes

= Numerical Setup
Name Units Value

Fluids Properties [}3 m/s2 0

_ gy m/s2 0
& Gravity gz m/s2 -9.81

4 Wave Properties

=» Turbulence . .

M B Porous Medium Defl ne g raVIty
. ¥

¥ Initial Fields

*, fvSchemes

- FvSolution

+ Preprocess

+ Numerical Simulation

+ Postprocess

CANTABRIA

CAMPUS
UNIVERSIDAD INTERNACIONAL
DECANTABRIA :
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vEREIoAS oF arTastie I CA AMSIERES Cha n n el ( 2 D)

/

& 01-waveChannel B R [}

+ Mesh
WaveProp Attributes
= Numerical Setup

WaveTheoryRange
Fluids Properties

Name Units Value

e Gravity ~ waveGeneration

& Wave Properties patch

waveModel

wavePeriod s

M B Porous Medi. m waveHeight m
waveAngle  degree

I nPaddle

5 activeAbso...

= Initial Fields rampTime

restart
*, fvSchemes ’

> Turbuten. =

ON
o

EEE~E- o

~ waveAbsorption
patch outlet

+ Preprocess vaveModel shallowwaterAbsorption
n addle

i FuSolution

+ Numerical Simulation

+ Postprocess

Define wave properties
(generation and absorption)

UNIVERSIDAD
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JATIYTE 2F RRAV oA orenTA channel (2D)

/

£} 01-waveChannel B 5

+ Mesh
InitFields Attributes

= Numerical Setup
Name Units
Fluids Properties ~ water
box xMin
box xMax
box yMin
box yMax

» Turbulence box zMin
box zMax

e Gravity

< Wave Properties

W B Porous Medium

|

— Set inital water depth

- FySolution
+ Preprocess
+ Numerical Simulation

+ Postprocess

UNIVERSIDAD
DE CANTABRIA
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IHcantabria s
snizure oe HIERETERAWEIEERS set FI el d S b tton channel ( 2 D)

/

£} 01-waveChannel B T (T It & T & @&

+ Mesh -]
InitFields Attributes
= Numerical Setup
Name Units
Fluids Properties ~ water

box xMin

box xMax

box yMin

box yMax

»» Turbulence box zMin
box zMax

e Gravity

£ Wave Properties

Hl B Porous Medium
|
2] Initial Fields
%, fvSchemes
- FySolution

+ Preprocess

+ Numerical Simulation
+ Postorocess

Message output

NTABRIA
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E
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Regular waves in empty
channel (2D)

IHcantabria

Lic

/

£ 01-waveChannel B R |

+ Mesh
InitFields Attributes
- Numerical Setup Domain Visor
Name Units
Fluids Properties ~ water

box xMin

box xMax

box yMin

box yMax

»» Turbulence box zMin
box zMax

e Gravity

4 Wave Properties

B B Porous Medium
M=

*, fuSchemes

- fuSolution

+ Preprocess
+ Numerical Simulation

+ Postprocess

uc ~ CANTABRIA
« CAMPUS

UNIVERSIDAD 7 \NTERNACIONAL

DECANTABRIA 2
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A channel (2D)

/

{} 01-waveChannel B R

+ Mesh
InitFields Attributes
- Numerical Setup Domain Visor  Result
Name Units
Fluids Properties v water

box xMin

box xMax

box yMin

box yMax

»» Turbulence box zMin
box zMax

e Gravity

4 Wave Properties

H B Porous Medium

*, fFvSchemes

w” fySolution

+ Preprocess
+ Numerical Simulation

+ Postprocess

UC — oo
UNIVERSIDAD 7 INTERNACIONAL




Regular waves in empty
channel (2D)

dlphawater
-0.00 02 0.4 0.6 0.8 1.00

- | ' -
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/

+ Resh
- Numerical Setup
Fluids Properties

e Gravity

4 Wave Properties
=» Turbulence
M B Porous Medium
. ¥

* Initial Fields
w” FySolution

+ Preprocess

+ Numerical Simulation

+ Postprocess

{ 01-waveChannel

B

FvSchemes Attributes

Name
ddtSchemes
gradSchemes
snGradSchemes
laplacianSchemes

interpolationSchemes
fluxRequired

divSchemes
div(rhoPhi,u)
div(phi,alpha)
div(phirb,alpha)

div(((rho*nuEff)*dev2(T(grad(V)))))

Euler

Gauss linear
orthogonal

Gauss linear orthogonal
linear

Gauss linearUpwind grad(u)
Gauss vanLeer
Gauss linear

Gauss linear

UC — -
CAMPUS

UNIVERSIDAD w7 INTERNACIONAL

DE CANTABRIA e A x

- Select -

Value

Set fvSchemes (numerical
schemes for different terms)

Regular waves in empty
channel (2D)
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/

+ Mesh

L} 02-waveBasin_TURB

FvScl

- N\k'nerlcal Setup

Fluids Properties

e Gravity

4 Wave Properties

» Turbulence

Il B rorous Medium

B

& Initial Fields

' ySolution

+ Preprocess

+ Numerical Simulation

+ Postprocess

CANTABRIA
CAMPUS

INTERNACIONAL

B

Set fvSolution (equations solvers

tolerances and algorlthms

ddtSchemes
gradSchemes
snGradSchemes
laplacianSchemes

interpolationSchemes
FluxRequired

divschemes
div(rhoPhi,U)
div(phi,alpha)
div(phirb,alpha)
div(((rho*nuEFF)*...
div(phi,epsilon)
div(phi,k)

Euler

Gauss linear
orthogonal

Gauss linear orthogonal
linear

Gauss linearUpwind grad(U)
Gauss vanlLeer

Gauss linear

Gauss linear

Gauss upwind

Gauss upwind

Regular waves in empty

channel (2D)
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1CA AMBIENTAL
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DE CANTABRIA
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/
+ Me&h
= Numerical Setup
Fluids Properties
o Gravity
< Wave Properties
>+ Turbulence
M B Porous Medium
[
¥ Initial Fields

*, FvSchemes

+ Preprocess

+ Numerical Simulation

+ Postprocess

CANTABRIA
CAMPUS
INTERNACIONAL

1} 02-waveBasin_TURB B R

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

PIMPLE
momentumPredictor
nCorrectors

nNonOrthogonalCorr...

"alpha.water.*"
alphaouterCorrectors
cAlpha
nAlphaCorr
nAlphaSubCycles

"pcorr.*"

solver

tolerance

relTol
p_rgh

solver

tolerance

relTol
p_rghFinal

solver

tolerance
relTol
"(U|k|epsilonjomega)"

"(U|k|epsilonjomega)Final”

Regular waves in empty
channel (2D)

—Select- -
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/

£} 01-waveChannel [C L™

* Mesh LineProbes Attributes Output

+ Numerical Setup Domain Visor  Result

- Preprocess - , .
ID X(m) Y(m) Zmin (m)Zmax (m] nPoints &
# FreeSurface line1 1 0.005 0.7 1001

B ® Punctual Prahes line2 2 0.005 0.7 1001
B Line Probes line3 3 0.005 0.7 1001
B £ Forces line4 5 0.005 0.7 1001
W D Pressures line5 7.5 0.005 0.7 1001

+ Numerical Simulation line6 9 0.005 0.7 1001 [

Save Fields
+ Postprocess

! VOF
\ ~locity U (m/s)
Pres.ire P (Pa)
M Turbule. t Kinematic Energy k (m2/s2)
|
|
|

>et free-surface gaug

UC — -
UNIVERSIDAD 7 INTERNACIONAL
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e channel (2D)

/

{} 01-waveChannel B G

+ Mesh
Parameters Attributes

+ Numerical Setup
Name Units

+ Preprocess » startFrom latestTime

endTime

deltaT

Ii} Parameters writeControl adjustableRunTime

writelnterval
writeFormat

o] writePrecision

o writeCompression uncompressed

timeFormat general
+ Postprocess timePrecision

runTimeModifiable

adjustTimeStep

maxCo

1 \axAlphaCo

me *DeltaT

resiv 1als

= Numerical Simulation

& simulation

Define simulation parameters

UC = -

UNIVERSIDAD w7 INTERNACIONAL
DE CANTABRIA = x
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Regular waves in empty
channel (2D)

/

£t 01-waveChannel B 8

+ Mesh
Simulation Attributes
+ Numerical Setup
Name Units

+ Preprocess Numerical Solver interFoam

- Numerical Simulation » Execution Type Serial

lit Parameters

| Clares Run OpenFOAM case

o]

+ Postprocess




Regular waves in empty
||-|cantabr1a
channel (2D)

/

+ Mesh

£} 01-waveChannel B 0 ©®© ® 0

Simulation Attributes

+ Numerical Setup ; Domain Visor  Result
Name Units Value

+ Preprocess Numerical Solver interFoam

= Numerical Simulation » Execution Type serial
lil Parameters
& simulation

{} Performance

£} Residuals

+ Postprocess

Message output

uc ~ CaNTABRIA
A
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l £t 01-waveChannel B G

+ Mesh
View Performance
+ Numerical Setup

+ Preprocess
= Numerical Simulation
lit Parameters

3 simulation

o]
£} Residuals

+ Postprocess

plot dtd Imulation

View deltaT

Regular waves in empty
channel (2D)

ExecutionTi

UC — -
CcA U

€ MP
UNIVERSIDAD o NTERSIACIONAL
DECANTABRIA ~ — 3

15.0
Time (s)

View ExecutionClock

B ExecutionClock @ ExecutionClockimg

390.5
ClockTime (s)
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channel (2D)

k- -
/ £ 01-waveChannel ™ 0 © &
* Mesh View LineProbes Output

+ Numerical Setup ID X(m)  Y(m) Zmin (m)Zmax (m] nPoints =] Domain Visor ~ Result
line1 1 0.005 0 0.7 1001

+ Preprocess
i line2 2 0.005 0.7 1001 alpha.water Update

+ Numerical Simulation line3 3 0.005 0.7 1001
— Postprocess line4 5 0.005 0.7 1001
=) lines 7.5 0.005 0.7 1001

line6 9 0.005 0.7 1001
o] Fields

Time (s) interval

® Auto

N (m) interval

® Auto Manual

free
ors

15.0
Time (s)

UC — o
CAMPUS

UNIVERSIDAD 7 'NTERNACIONAL
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T e mes channel (2D)

JLICA

S
/ £t 01-waveChannel B 0 @& 0 ] "
* Mesh View LineProbes Output

+ Numerical Setup ID X(m) Y(m) Zmin (m)Zmax (m] nPoints = Domain Visor ~ Result
line1 1 0.005 0 0.7 1001

+ Preprocess
= line2 2 0.005 0.7 1001 alpha.water Update

+ Numerical Simulation line3 3 0.005 0.7 1001
~ Postprocess line4 5 0.005 0.7 1001
=0 lines 7.5 0.005 0.7 1001
line6 9 0.005 0.7 1001 [
Fields

Time (s) interval

® Auto

N (m) interval

® Auto Manual

15.0
Time (s)

"i‘I'I" UC — -on
nras
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alpha.water
-0.00 02 04 06 0.8 1.00

- | ' o

Time: 30.00 s.

U Magnitude
0.00 0.05 0.1 0.15 02 025 0.30
| ' L —
Time: 30.00 s.
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