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Boundary Conditions

* Meanflowspeed :5m/s * Turbulence model :kOmegaSST
*  Flow model :incompressible * Simulation type : Porous Media
* Meshsize :~113K cells * Time management : Steady-state
*  Fluid : Air

* Reference pressure : 1 atm
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Mesh & Mesh Cut plane

Create uniform size density box around porous zone to
have uniform mesh inside porous zone
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Solver Settings

Dictionaries

Main < '

— Solver

| Old Version Enabled

\ersion |V2312

~|

[~ Overset Mesh Enabled

Solver Type |incompressible =]
Solver |simpIeFoam =]
SRFModel |0fF =]
Adjoint | off -]
I energyTransport Enabled

[ scalarTransport Enabled

= decomposeParDict

method I scotch R

number0OfSubdomains IS

= controlDict

startFrom | latestTime -]
startTime o

stopAt I endTime =1
endTime 1000

deltaT 1

writeControl | timeStep ;I
writeInterval [100

purgeWrite I 0

runTimeModifiable |on R
adjustTimeStep IUFF R

I'T'IEXEO IE!

maxAlphaCo Il.D

maxDeltaT 10

= controlDict Options

writeFormat I ascii ;I
writePrecision I 12
writeCompression | on ;I
timeFormat |_qeneral ;I
timePrecision I 12

| 1.

Version
. Select latest version of OpenFOAM

. Make sure same version is installed where case has to be simulated

. Here itisv2312

Solver Settings
. Type :incompressible
. Solver : simpleFoam
. Transient OpenFOAM solver

Decomposition

. Method : Scotch

. For equal number of cell distribution across the processors
. Cores :8

. No. of cores available to run case in parallel

. Optimum is 100K cells/core

Simulation Time Setup
. StartFrom
. endTime

: latestTime
: Till convergence is achieved

generally 2000 to 4000
iterations
. deltaT : 1 (Not required for steadystate
. writelnterval : 100
. runTimeModifiable :on
. To edit controlDict file during simulation if required
Module

. OpenFOAM installation path must be specified
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controlDict
Main vModules I
= Modules
—Name of Modules
Version
3 1 |v2312 opyLpe
[TOpyY
2 |v2306 V230ﬁ i |
| /opt/OpenFOAM/OpenFOAM-
- v2212
| /opt/OpenFOAM/OpenFOAM-
4 |v2206 v2206 7
| /ont/OnenFOAM/OnenFOAM- Ll
Insert Row Remove Row |
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Schemes Settings

= ddtSchemes

default |stead‘,rState =1
= geometrySchemes

type I highAspectRatio R
minAspect IlD

maxAspect IlDD

= gradSchemes

p |Gauss ;I
U | Gauss R
turbulence | Gauss |
iterative IS

= Limiter for gradSchemes

p |Venkatakrishnan =1
u IVenkatakrishnan Ba|
turbulence |\-’enkatakrishnan R
= divSchemes

u |ImearUpwind R
turbulence Iupwmd R
= bounded for divSchemes

u |Uff R
turbulence IUFF =1

= laplacianSchemes

corrected =

Gauss linear limited 0.333
Gauss linear limited corrected |0.333

corrected/relaxed

= snGradSchemes

limited [0.333

— interpolationSchemes

default IIinear

= wallDist

default ImeshWave

* fvScheme and fvSolution
* Schemes and simulation
convergence tolerance, relaxation
factors etc.

* Keep itdefault.

fvScheme

— SIMPLE
momentumPredictor on ;l
consistent off 1

nNonOrthogonalCorrectors ID
pRefCell ID
ID

pRef\alue

= residualControl for SIMFLE

p Ile-4

u [1e-s

turbulence Ile-5

= relaxationFactors for SIMPLE

p 0.3

u 0.7

turbulence ID.?

fvSolution

Dictionaries
— Solver for p :I
solver | came |
tolerance Ile-ﬁ
refTol fo.01
minlter |1
smoother IDICGaussSeideI |
preconditioner IDILU ;I
nPreSweeps ID
nPaostSweeps |2
cacheAgglomeration |0n |

agglomerator |faceAreaPair |

nCellsinCoarsestLevel IZDD

mergelevels |1

nFinestSweeps |2

nVcycles |2

= Solver for U

solver IsmoothSoIver |
tolerance Ile-s

relTol ID.l

minlter |1

smoother |svaaussSeideI ;I
preconditioner IDILU ;l

= Solver for turbulence

solver IsmoothSoIver ;I
tolerance Ile-6

relTol ID.l

minlter |1

smoother |s'.rmGaussSeideI

[ ]
[ ]

preconditioner I DILU

-
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Material Settings
Materials n

Material Polynomial species |
= Material Settings

—MName of Material

1] |

Name

Insert Row

Remove Row |

= Material Type

Material Type |FLUID |

= transportProperties

transportModel l Newtonian |
3 nu [m2/s] Il.Sle-S

Load Material data

Material Data I BI
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1. Material Name
. Default is air

. Double click the Air to update the name
2. Material

. Material Type
3. transPortProperties
* transportModel

: Fluid (Default)

: Newtonian (Default)
Nu (Kinematic Viscosity) : 1.51e”/(m?/s)
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Property Settings

constant

Property | Functions

Overset

WaveModel ¢ |} |

= Volume Settings

= Type Settings

Region Type [Fluid ]
II e !egmgs S —

Assign Material |Air ;I
= Analysis Type
Analysis Type [RAS ~]

= Turbulence Model

RAS |komegassT =
IdecayContro] Joff ]

U my/s] |5 fo

p [m?/s2] |0

I uref enabled

Turbulent intensity [-] |0.03

Turbulent length [m] IU.UI

[ Al MRFProperties enabled

Volume Settings - Property

00O

Dictionaries

o0 oty apmiam
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: fluid domain
:v_dom

Primary Zone

1. Domain

2. Type Settings
. Region Type

3. Material Settings

. Keep it default

Initial Conditions

. U(m/s) :5,0,0

. Supply inlet velocity value

: Fluid (Default)
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= Property Functions | Overset |
| 8
Property I Functions | Overset I WaveModel <] P

Volume Settings - Property

* Secondary Zone: Porous
Fﬁ_ 5. Domain — :v_porous

i | 6. Type Settings

it R?glongglpeect it from dr;)(;illtjvonnrenenu
Zone Settings

. Assign volume Group :v_dom
. Assign it with the surrounding zone. In this case itis primary fluid

domainv_dom
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‘ = Volume Settings

=l 7.

Region Type |Cel| Zone

= Zone Settings

Assign Volume Group |v_dom

. Detach Interface : Off

| off . Keep detach interface OFF

Detach Interface

™ mnitial Conditions for cellZone enabled



Property Settings

constant

Property Functions | Overset | WaveModel < | P

= Zone Settings

_

[~ fanMomentumSource enabled

[v explicitPorositySource enabled

= porousZone
Local Coordinate |Cartesian
Origin [ooo
E1 [1o0
E3 [oo1
Origin, E1 _E3 from 3 Points

F-E1 10.0
F-E2 [1000.0
F-E3 [1000.0
D-E1 [1e5
D-E2 [1e7
D-E3 [1e7

] | MRFProperties enabled

Volume Settings - Functions

00O

Dictionaries
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[a)
Volgme domain which is considered as a cellZone will be = | Property s S |
available here S 3

1.
2.

3.

4.

Zone Settings :V_porous

explicitPorositySource enabled
. Check this option for Porous zone

PorousZone
. Local Coordinate : Cartesian
. Origin : 0, 0, 0 (As per porous zone location)
. E1&E3

. The local coordinate system is specified by the unit vectors e1 and e3 in the section
coordinateSystem.

. The remaining axis is computed as the cross product e1xe3
DarcyForchheimer Coefficients

. https://openfoamwiki.net/index.php/DarcyForchheimer
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Boundary Conditions AL R A TETE R ST

Dictionaries
caseProperties n ;
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Main acoustic | Expression I E_,.::“"
= category ; £3
wall_dom
Reload | | & <@ |
|| e |USNNNN
category |inlet |
= coded
I coded enabled e
* To make sure that porous setting is correct, porous zone group/part name should

- I t . . .

e not be available in the BC section
type | subSonic |
flowSpecification |ﬁxedVelocity |

X y z
U [m/s] |5 [o 0

i | Expression enabled

= inlet(Turbulence)

™ inletoutlet
Turbulent intensity [-] |0.03

Turbulent length [m] |0.01
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Boundary Conditions AL R A TETE R ST

Dictionaries
caseProperties n
Main acoustic |  Expression |
= category
inlet
1 ‘wall_dom
| Reload | ey
2 || category |wall =l -| .
- Boundary Conditions - Wall
= code . .
1. Select all parts which are stationary walls
I~ coded enabled 2. Category -wall
= wall * Select BC type as wall for all parts except inlet and outlet
e [nosin =] 3. Settings for wall type BC
3 wallFunction |hi_theynoIdsRAS ;l * Keep defaults .
oon [<tationary =] . Make sure that motion is selected as stationary
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Boundary Conditions

caseProperties n

Main acoustic |  Expression |

= category

wall_dom
Reload |
category |inlet | I
= coded
I coded enabled
et
type IsubSonic

flowSpecification |fixedVelocity

i Expression enabled

= inlet(Turbulence)

[~ inletoutlet
Turbulent intensity [-] [0.03

Turbulent length [m] |0.01
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Dictionaries
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Boundary Conditions - inlet

1. Select part whichis inlet to the domain
* Hereitisinlet

2. Category sinlet
* Select BC type asinlet forinlet

3. Settings for inlet type BC
* Type : subsonic (default)
 flowSpecification :selectfixedVelocty from drop down
*  Supplyinlet velocity value

e U(m/s)

4. Turbulence Settings

* Calculate turbulence intensity and length scale and update values in respective boxes
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Boundary Conditions

caseProperties

Main acoustic

Expression

= category

Reloa

category | outlet

= coded

" coded enabled

= outlet

type |subSonic

returnFlow | default

] &

p[m?/s2] o

= outlet(Turbulence)

Turbulent intensity [-] [0.03

Turbulent length [m] |0.01

I Uref [m/s] |0.1
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Dictionaries
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Boundary Conditions - outlet

1. Select part which is outlet to the domain
. Here it is outlet

2. Category : outlet
« Select BC type asinlet for outlet

3. Settings for outlet type BC
* Type
. returnFlow
*  Pressure (m?/s?)

4. Turbulence Settings
*  Calculate turbulence intensity and length scale and update values in respective boxes
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: subsonic (default)
: default
: 0 (Gauge pressure — atmospheric pr)



Export OpenFOAM Files Q00OC0VOCC20Q

Dictionaries
writeDict n o

0 doraty e | o oo | e @

= Setup There are two ways of running OpenFOAM iirisesseseevesselr?
Include Mesh |Yes | case with Ennova,
O I B 2. Export Dict Files E
I extrudeMesh . Exports OpenFOAM case structure files :
IV checkMesh 0, constant, system and Allrun
IV reconstructPar
[ foamToEnsight Running on WSL directly from Ennova
= Export e
Export Dict Files @ |

R 1. Include Mesh : Yes
Platform 1. In Ennova we have generated polyhedral volume mesh for OpenFOAM case
€ Linux 2. Optional OpenFOAM operations to be performed before and after the simulation (check
@ wsL the boxes checked in this case)

Run b | . renumberMesh : To reduce memory requirement for each step
r—— . checkMesh : To check volume mesh quality

. reconstructPar: Reconstruct result data after completion of a simulation

Residuals File @I 3. ExportFile (Explained above)

Plot 4. Run OpenFOAM

Save . Linux :Forrunning case on Linux (cluster) separately

. WSL : For running case on from Ennova on local machine
. Make sure WSL is installed on windows machine

5. Residual Plot

. Read residual file caseDict/postProcessing/residuals/0/solverinfo.dat
. caseDict- OpenFOAM case directory name
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Update in OpenFOAM File (If required)

* O/omega
{
type omegaWallFunction; . .
|blending binomial2; , L:iitoe:?c:aolfobnlgomlalz there should be
value uniform 6.7082e-05;
}
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Thank You
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