OpenFOAM#IEE< for beginner 28 F1[E

OpenFOAM®D{ELVA

i
b




m BE([ZOpenFOAMIEZ AV AR—ILiEH

B SESFELFa—FITILIZRYED S LIS
Fa—K)TILDEITDAHEE
scalarTransportFoamZz#lIZAWTER T

L)<




(A2 A+—JLIFOpenCFDDHPD A EIZHEZ
XL IR Z(ZTED)

OpenVFOAM The open source CFD toolbox OpenVCFD
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Overview -
Ubuntu/Debi Helere IRy eleased 16/06/11
SuSE/RPM Old Versions
Source Pack Ubuntu Versions
Git Repository OpenFOAM and Paraview are currently available for the following versions of Ubuntu
Release History
0Old Versions 10.04 LTS, codename lucid

10.10, codename maverick

** Upuntu 11.04 users = for 11.04, codename natty, the OpenFOAM packs for 10.10 (maverick) version worked fine in our
tests. Users with Ubuntu 11.04 (natty) users should follow the additional instructions below.

Installation

OpenFOAM and Paraview can be simply installed using the apt package management tool. The user will need to provide
superuser password authentication when executing the following commands with sudo

1. In aterminal window, add OpenFOAM to the list of repasitory locations for apt to search, by copying and pasting the
following in a terminal prompt (Applicationa -» Rccessories -> Terminal).
** Ubuntu 11.04 users **: In the followina. replace the first line with VERS=maverick

| VERS="1sb_release -cs’
sude sh -c ™echo deb http://www.openfoam.com/download/ubuntu $VERS main >> /atc/ap:/scurces‘i

Note 1: Line 1 stores the version name of your Ubuntu distribution (e.g. maverick) under $VERS, which is used in line 2
Note 2: This only needs to be done once for a given system

. Update the apt package listto account for the new download repository location

&)

. Install OpenFOAM (200 inthe name refers to version 2.0..0)
** Ubuntu 11.04 users ** The natty version of openmpi, installed with OpenFOAM, has been configured to use check-
pointing using the bler library that attempts to install a kernel module. That module installation fails, however, giving an
error message; please ignore the message, it does not affect parallel functioning of OpenFOAM.

w

4

OpenFOAM-2.0.0 and Paraview-3.10.1 are now installed in the /opt directory.

OpenCFDftMHP
http ://www.openfoam.com/
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system/controlDict

FoamFile

{
version 2.0;
format ascii;
class dictionary;
location "system";
object controlDict;

A 3

application  scalarTransportFoam; JJLIN—
startFrom startTime;

startTime 0; B 45 B fEl
stopAt endTime;

endTime 0.1; #& T B
deltaT 0.0001; B R Ty

writeControl timeStep;
writelnterval 50; RMIRTYTBICHAT7AINEERT BH
purgeWrite 0;
writeFormat  ascii;
writePrecision 6;
writeCompression off;
timeFormat general;
timePrecision 6;

runTimeModifiable true;




system/ fvSchemes

FoamfFile
{
version 2.0;
format ascii;
class dictionary;
location "system";
object fvSchemes;
wE

ddtSchemes
{
default Euler; BRI R F— L
by
gradSchemes
{
default Gauss linear; BT —LA
by
divSchemes
{
default none; KA — L
div(phi,T) Gauss limitedLinear 1;
by
laplacianSchemes
{
default none; STSOTFUOREX— L
laplacian(DT,T) Gauss linear corrected;
by

interpolationSchemes

{
default linear; HEREF—L
by

[

snGradSchemes
default corrected;
b
fluxRequired
{
default no;
T -
b
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system/ fvSolution

FoamfFile

{
version 2.0;
format ascii;
class dictionary;
location "system";
object fvSolution;

by

solvers
{
T
{
solver PBICG;
preconditioner DILU;
tolerance le-06;
relTol 0;
b
b
SIMPLE
{ nNonOrthogonalCorrectors O; ART YT/ AT7AIVEERT 5D

}




control/polyMesh/blockMeshDict

FoamFile
{
version 2.0;
format ascii;
class dictionary;
object block MeshDict;

by

convertToMeters 0.001;

vertices

(
(-20.6 0 -0.5)
(-20.6 3 -0.5)

(-20.6 12.7 -0.5)

(-20.6 25.4 -0.5)

(0-25.4 -0.5)

(0-5 -0.5)

(00-0.5)

(03 -0.5)

(012.7 -0.5)

(025.4 -0.5)

(206 -25.4 -0.5)

(206 -8.5 -0.5)

(206 0 -0.5)

(206 6.5 -0.5)

(206 17 -0.5)

(206 25.4 -0.5)

(290 -16.6 -0.5)

(290 -6.3 -0.5)

(290 0 -0.5)

(290 4.5 -0.5)

(290 11 -0.5)

(290 16.6 -0.5)

SIS EISEEISISISIESICICSICIGICIOAS SRS,

20.6 00.5)
20.6 3 0.5)
(-20.6 12.7 0.5)
(-20.6 25.4 0.5)
(0-25.4 0.5)
(0-5 0.5)
(000.5)

(03 0.5)
(012.7 0.5)
(025.4 0.5)
(206 -25.4 0.5)
(206 -8.5 0.5)
(206 0 0.5)
(206 6.5 0.5)
(206 17 0.5)
(206 25.4 0.5)
(290 -16.6 0.5)
(290 -6.3 0.5)

(_
(_

(29000.5)
(2904.5 0.5)
(29011 0.5)
(290 16.6 0.5)
);
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);
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simpleGrading (@

simpleGrading

hex (28 9 324 30 31 25) (18 13 1) simpleGrading (0 50.251)

hex (4 1011 5 26 3233 27) (180 18 1) simpleGrading (4 1 1)

hex (5 1112 6 27 33 34 28) (1809 1) edgeGrading (4 4440.5110.5111 1)
hex (6 1213 7 28 34 35 29) (1807 1) edgeGrading(44441.8111.81111)
hex (7 13 14 8 29 35 36 30) (180101) edgeGrading (444441141111)
hex (8 14 15 9 3036 37 31) (180 13 1) simpleGrading (4 0.25 1)

hex (10 16 17 11 32 38 39 33) (25 18 1) simpleGrading (2.5 1 1)

hex (11 17 18 12 33 39 4034) (25 9 1) simpleGrading (2.5 1 1)

hex (12 18 19 13 34 4041 35) (25 7 1) simpleGrading (2.5 11)

hex (13 19 20 14 35 41 42 36) (25 10 1) simpleGrading (2.5 1 1)

hex (14 20 21 15 36 4243 37) (25 13 1) simpleGrading (2.5 0.25 1)

edges

(
);

boundary 1EFEH

(

inlet

{
type patch;
faces

(&) DTES

(2 24 25 3)
);

ke

outlet
{
type patch;
faces
(
(16 17 39 38)
(17 18 40 39)
(18 19 41 40)
(19 2042 41)
(2021 43 42)
);
b




upperwall

type wall;
faces

(325319)
(9 3137 15)
(15 37 43 21)

)1
lowerWall

type wall;

faces

(
(06 28 22)
(6 5 27 28)
(54 26 27)
(4 1032 26)
(10 16 38 32)

);
Y ontandBack 2B DEREM DTS

type empty; QRITDFHETHzARIZ1E
faces ILERITTULND)

( (22 28 29 23)
(23 29 30 24)
(24 3031 25)
(26 3233 27)
(27 33 34 28)
(28 34 35 29)
(29 35 36 30)
(3036 37 31)
(3238 39 33)
(33 39 40 34)
(34 40 41 35)
(35 41 42 36)
(36 4243 37)

(1011 17 16)
(11 12 18 17)
(12 13 19 18)
(13 14 20 19)
(14 15 21 20)
);
¥
);

mergePatchPairs
(
);




control/ transportProperties

FoamfFile
{
version 2.0;
format ascii;
class dictionary;
location "constant";
object transportProperties;

by

DT DT[02-100001]0.01; N REE




o/ v

FoamrFile
{
version 2.0;
format ascii;
class volVectorField;
object U;
} e

dimensions [01-10000];

internalField nonuniform List<vector>
12225 IS EDWERE

(
(9.88226 -1.12989 2.24499e-47) (KR7—ADGEXELIZEN N

(9.78836 -0.592567 3.02929e-46) -1t MM EZ 5N TLVAD)

b

upperWall
{
type fixedVvalue;
value uniform (0 00);
¥
lowerW all
{
type fixedVvalue;
value uniform (0 00);
¥
frontAndBack
{
type empty;
¥

(4.04216 -0.408617 -4.48223e-20)
)
boundaryField EREH
{
inlet
{
type fixedValue;
value uniform (10 O 0);
¥
outlet
{
type zeroGradient;

b




o/ T

FoamrFile
{
version 2.0;
format ascii;
class volScalarField;
object T;
¥

dimensions

internalField uniform O;

boundaryField
{

inlet

{
type
value

}

outlet
{

type
b

upperWall
{

type
¥

[0001000]; I EDHEE

GREIZDWTIE—#R0)

EREH

fixedValue;
uniform 1;

zeroGradient;

zeroGradient;

b

lowerWall
{

type
b

frontAndBack
{

type
b

zeroGradient;

empty;




/opt/openfoam200/applications/solvers/basic/scalarTranportFoam/
scalarTransportFoam.C

#include "fvCFD.H"
#include "simpleControl.H"

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

{

#include "
#include "
#include "
#include "

setRootCase.H"
createTime.H"
createMesh.H"
createFields.H"

simpleControl simple(mesh);

Info<< "¥nCalculating scalar transport¥n” << endl;

#include '

'‘CourantNo.H"

while (simple.loop())

{

Info<< "Time =" << runTime.timeName() << nl << endl;

for (int nonOrth=0; nonOrth<=simple.nNonOrthCorr(); nonOrth++)

}

Info<< "End¥n" << endl;

return O;

{
solve
( fvm::ddt(T) <:> ﬂ-I-V'VT—DVZTZO
+ fvm: :div(phi, T) ot
- fvm::laplacian(DT, T)
);
b

runTime.write();

HMAELEEIT BITITFH=IZYUIL
N—FEYESHZNELE S



ETHERT

Ay a &Rk

blockMesh

e e

scalarTransportFoam

A[fRAE

paraFoam

blockMesh & snappyHexMesh
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o/T

FoamFile

{

version 2.0;
format ascii;
class volScalarField;
object T;
¥

dimensions [0001000Q];
internalField uniform O;

boundaryField

{

inlet

{
// type fixedVvalue;
// value uniform 1;

type timeVarying ermFixedValue;
fileName "0/T.dat"; <

outOfBounds clump;

O/T.dat

(

(01)
(0.010)
)

O[s]TT=1 2D FFHk!T5
0.01[s]TT=0 ZDOFZHK!T5



