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2020
v6.2

Baram-v6.3, /home/bykim/Work/GUI/Baram/TUTORIAL_CASE/cavity - o o«

File Suface PostProcessing Help
= R Q
« ® Baram v ¢ YALOGVHOSO A+ EIW TN O
@ Patches to display i ie
Mesh Setup General Conditions Numerical Conditions. fun Conditions i Craphic window LSS/ AIoR T RCHCR! Mot | PO OO
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create interior patch ~
Flow / Pressure condition psolver  [caMc v Data Compression
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o Turbulence condition Usolver smoothsolver o AT
r—— Plot Residual
T —— nen-Ortho. Correctors o
number of cores 1
converge criteria: plultur.
Cell Zone Conditions. parallel type SMP i
1e3 1e3 1e3
Initialize Start
relaxation Factor: p|Ujtur.
stop TEMs vALUE
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Time
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Vector scale o1
Overlay
Datatype point value
casetype parallel
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Display contour Display vector
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BARAM2| = / 71E
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Open\VFOAM®

openfoam6

BARAM*

nextFoam
TSLAeroFoam

- applications
- libs
- API

Paraview, gnuplot, VTK

open source CFD consulting
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BARAM in Rescale cloud
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Description

Industries

Available Versions

Licensing
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NEXTfoam BARAM Interactive Workflow

BARAM is an GUI capable OpenFOAM®-based CFD solver for
compressible and incompressible flow and heat transfer analysis. It is an
open source program released by NextFoam under the GNU GPL
icense.
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Not Required
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https://www.linkedin.com/posts/bosung-lee-007227b1_i-love-cfd-not-colorful-fluid-dynamics-activity-6854276863255285760-CWZT
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v6.3 7|

« Solver « Mesh
* s(p)impleNFoam * snappyHexMesh
* buoyantS(P)impleNFoam « cfMesh
+ TSLAeroFoam * Mesh convert(fluent,
- speciesS(P)impleNFoam starCCM+...)

« chtMultiRegionS(P)impleNFoam * Create baffle, cyclic

PCNFoam
speciesPCNFoam

speciesTSLAeroFoam

Check, scale, translate, rotate
refineWallLayer

Conver to axi-symmetric/2D

mesh
« Passive scalar
« Source
* cellZone * Uniform source
* MRF « Time dependent source
e porous (polynomial, piecewise linear,
. sliding mesh (H/&=A) csv file)

- fixedVelocity - fixedValue

FJﬁEﬁIfOEm 10/18
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v6.3 7|

« Boundary conditions

velocityInlet
surfaceNormalVelocityInlet
pressurelnlet

pressureOutlet,
pressureOutletExt

adiabaticWall(noSlip, slip,
movingWall, rotation, translate)

isothermalWall

heatFluxWall

convectionWall
thermoCoupledWall

Symmetry, emtpry, wedge, cyclic
ABLInlet, ABLWall

internallnterface
rotationalPeriodic
translationalPeriodic
porousJump

Fan
farfieldRiemann
subsonicInflow
subsonicOutflow
supersonicInflow
supersonicOutflow
Temporal profile

Spatial profile
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v6.3 7|

« Monitoring / data extract
* Residual
* Force

« Point, surface, volume(average,
integral, min, max, CoV)

« Graphic post-processing
« Patch scalar
» Cutting plane
« Iso-surface
« Clip

 Streamline

 Create fields

« Vorticity, Q, yPlus,
wallShearStress, wallHeatFlux,
totalPressure

NEXTfoam

open source FD consulting

 Initialize / run option

setFields, mapFields, potentialFoam
Passive scalar on/Off, scalar only
Set time to O

Modify condition

Batch run(Mach, AOA, AOS,
boundary value)

« Numerical schemes

Discretization scheme(first/second)
Relaxation factors

Convergence criterior
Pressure-velocity coupling
nOuterCorrectors

Sub-iteration(tol, relTol,
min/maxIter)

nCorrectors

« Limit temperature
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Tutorials
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Tutorials
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Tutorials
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« VOF

* cavitation

OF=x< o
JERLES

 transient
TSLAeroFoam

24 otE 24

Windows 2X|

EXTfoam

open source CFD consultin
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o
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Species transport solver - 7|2

- oot HESR0] et E 28 s Al

ot
k>

A Ol =
T A=

H

- Standard solver= reactingFoam, fireFoam S2| ¢4 &7}

UK L.
- HHHO 2 B
- Vijaya Kumar?| modifiedReactingFoam &=Z
- Diffusivity 248 7|5 &5

- Turbulent Schmidt No., mass diffusivity 37}

- SYJE EHYL Bl
>

- species(P)impleNFoam, speciesPCNFoam,
speciesTSLAeroFoam



Species transport solver — 7l HtH

1. speciesS(P)impleNFoam.C ZE X &t
- buoyantS(P)impleNFoam 7|t 2 ~H
0. DIStEXMEHI™-A [ E I*M(YEqn H)
- modifiedReactingFoam 2| YEgqn.H 7|gte 2 =X

3. O K| HFRAl A

O O 1

4. createFields ZE =%



Species transport - &H

speciesSimpleNFoam.C

#include "fvCFD.H"

#include "turbulentFluidThermoModel.H"
#include "radiationModel.H"

#include "simpleControl.H"

#include "fvOptions.H"

#include "momentum.H"

#include "finiteVolumeFunctions.H"
#include "globallOFunctions.H"

#include "constrainPhi.H"

#include "constrainPhig.H"

#tinclude "rhoReactionThermo.H"

int main(int argc, char *argv([])

{

#tinclude "createFields.H"
#tinclude "createFieldRefs.H"

while (simple.loop())
#include "UEqn.H"
#include "pEqgn.H"

turbulence->correct();

#include "YEgn.H"
#include “EEqn.H”

#include “updateDensity.H”

}

speciesPimpleNFoam.C

#tinclude "fvCFD.H"

#tinclude "rhoThermo.H"

#tinclude "turbulentFluidThermoModel.H"
#tinclude "radiationModel .H"
#tinclude "pimpleControl.H"
#tinclude "fvOptions.H"

#tinclude “fvcSmooth.H”

#tinclude "momentum.H"

#tinclude "finiteVolumeFunctions.H"
#tinclude "globallOFunctions.H"
#tinclude “localEulerDdtScheme.H”
#tinclude "constrainPhi.H"

#tinclude "constrainPhig.H"

#tinclude "rhoReactionThermo.H"

int main(int argc, char *argv([])

{

#include "createFields.H"
#include "createFieldRefs.H"

while (pimple.loop())
{

#include "UEgn.H"
#include "YEqn.H"

while (pimple.correct())

{
#include "pEqgn.H"




Species transport - YEqn.H

0 (oY )+V-(0VY,)=—V-T +5,

ot

J : diffusion flux, S : Source term
—|pD, . + V Y.

Dy, : mass diffusivity
Sc, : turbulent Schmidt number

reactingFoam 0l = 8! = turbulent Schmidt No. 2fmass

diffusivity 10 24

mvConvection->fvmDiv(phi,Yi) AF26tX| &S

}

scalar Sct(diffusivities.lookupOrDefault("Sct",0.7));
dimensionedScalar Dm(diffusivities.lookup("Dm"));

volScalarField Yt(0.0*Y[0]);

forAll(Y, i)
{

if (i !=inertindex && composition.active(i))

{
volScalarField& Yi = Y[i];

fvScalarMatrix YiEgn

(
fvm::ddt(rho, Yi) // for PIMPLE
//+ mvConvection->fvmDiv(phi, Yi)
+ fvm::div(phi, Yi)
- fvm::laplacian(rho*Dm + turbulence->mut()/Sct, Yi)

fvOptions(rho, Yi)
);

YiEqgn.relax();
fvOptions.constrain(YiEqgn);
YiEgn.solve(mesh.solver("Yi"));
fvOptions.correct(Yi);
Yi.max(0.0);
Yt +=Yi;
}
}

Y[inertindex] = scalar(1) - Yt
Y[inertindex].max(0.0);




Species transport - EEgn.H

K| b Al

0 0 (v K)=2L+p3.5-V.
LoV (7h)+ 2K +V 7 K)= 2L p75-V-Q4V 3T 1)

enthalpy transport due to

K : total kinetic energy inter-species diffusion

Q : conductive heat flux
J : diffusion flux

modlfledReactlngFoam Ol =0t &
EﬁVh'f'{fﬁ(Eh V Y. ) - reactinfFoamQll= S 3
-0l 220l gl UM 2 LS M

_ Vyf

Hl

|

modifiedReactingFoam 0l Al = U AFS




- pitzDaily, steady, inlet velocity = 1m/s
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- pitzDaily, steady, inlet velocity = 1m/s
- Turbulent Schmidt No.2| &% : 0.1 and 0.7

o2
4.972-11 0.239 0.340 0.739 oz

TAHEREY) 0,290 0301 0730 109

Sct=0.1 Sct=0.7



- pitzDaily, transient, inlet velocity = 1m/s
- X7|2HE2 TN ZE 02

- LTOIA N27t R

<+~ 1

Time: 0.050000 & Time: 0.150000 " Time: 0.250000

Time: 0.350000 L linneekii R0 ; Time: 0.550000
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- YEqn.HO| thermal diffusion =7}
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ct

jr' _(pDi,m+

- Mass diffusivity 22t

+ Validation
- Y= (speciesTSLAeroFoam)| A Of| X 2H A = Areh BFH?227?



