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function object Type coded (I—KFZ#E179 3)
ZHRAWTEEDI—ILMMEZ1ER

T DI

calcFvcGrad (74— LR QA EEZEETE)
calcMag (Z4—ILF DEHEZFETH)
R HEALTHI-

2% URL
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r—RX 774 ILDYERK

« SFOAM_TUTORIALS/compressible/rhoCentralFoam/shockTubeZxN—X [Z{E Rk

r—RI77A4I)VEAE—T B
[ cp -rf SFOAM_TUTORIALS/compressible/rhoCentralFoam/shockTube SWM_PROJECT_USER_DIR/ ]

% 1 controlDict T4 2,37 IZfunctionObject FC ik % 1B 0

5% 2 dynamicMeshDict T4 73+ E/ER

5% 3 BEBREemptyDIERIA(TEER
(blockMeshDict, 0.org/p,UTDEZ#LZ)
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T27AIVERR (T —RAT71I)L)

shockTube
—— Allrun ¢« FHEERTFIILNLTOTSLA
——Allclean ¢ y—2TFALEREILTZLILTOTSL
system/ |———— controlDict GEEE) ¢ FEHIEZREIZAIL
_ fvSchemes < BEEUEBAEERE I 7ML
—— fvSolution &< fREBEREITAIL
— setFieldsDict & T4—ILNEMEIEHEREITAIL
— blockMeshDict & Ay tERRERETITAIL
L normalMagGradRho(:& /1)
constant/ thermophysicalProperties CEF LMD T 5L
—— turbulenceProperties
L dynamicMeshDict(:E/)
— | polyMesh/ boundary
—— faces
0/ . \ . neighbour AyiaT—4
0.org/ U HET—4 ____ owner
(FHEAS - IR R &) L points 9

— T




controlDict T4 <37 'J[ZfunctionObject D Bk Z1E /0

functions

{

// Calculate and store mag(grad(rho)) for refinement
#tinclude “normalMagGradRho"

{1 #B & TcontrolDictIZEER 95

system/normalMagGradRho

FoamFile

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

}

gradRho
{

functionObjectLibs ("libFVFunctionObjects.so");
type calcFvcGrad;
fieldName rho;
resultName gradRho;
outputControl outputTime;
outputinterval 1;

}

magGradRho
{
functionObjectLibs ("libFVFunctionObjects.so");
type calcMag;
fieldName gradRho;
resultName magGradRho;
outputControl outputTime;
outputinterval 1;

normalMagGradRho
{
functionObjectLibs ("libutilityFunctionObjects.so");
type coded;
redirectType indicatorField;
code
#
const volScalarField& magGradRhoO =
mesh().lookupObject<volScalarField>("magGradRho");
static autoPtr<volScalarField> pField;
if(!pField.valid())
{
Info << "Creating normalMagGradRho" << nl;
pField.set
(
new volScalarField
(
100bject
(
"normalMagGradRho",
mesh().time().timeName(),
magGradRho0.mesh(),
I0object::NO_READ,
I0object::AUTO_WRITE
),
magGradRhoO/max(magGradRho0)
)
);
}
volScalarField &normalMagGradRho = pField();
normalMagGradRho.checkin();
normalMagGradRho = magGradRhoO/max(magGradRhoO);
#1;

system/controlDict | 774 JLnormalMagGradRhoZ i A 3A LS
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774 JLnormalMagGradRho D 25 (1)

Wik

1. volVectorField Vp;co & ERK : functionObject calcFvcGradZ{#
2. volScalarField|V p;coy |2 1ERK : functionObject calcMag Z{# A
3. volScalarField “normalMagGradRho” Z{E Rk : functionObject coded Z{#
gradRho libFVFunctionObjects.so
{ calcFvcGrad (74— LR AR FETE)
functionObjectLibs ("libFVFunctionObjects.so"); calctMag (14— LR D xHEZFETE)
type calcFvcGrad; ZERTARICHE

fieldName rho;
resultName gradRho;

_ fieldName : X{R&ET HT1—ILE A
outputControl outputTime; ) .
outputinterval 1; resultName: YfERL 9 51— L4

}
m?gGradRhO outputControl : H A EDERTE

djustableTi

functionObjectLibs ("libFVFunctionObjects.so"); i|0J(L:J|fT?m: me

type calcMag; cpuTime

fieldName gradRho; outputTime

resultName magGradRho; runTime

outputControl outputTime; timeStep  AM5FER

outputinterval 1; =
} Y outputinterval : i 711815

11




774 )LnormalMagGradRho D f#si (2)

normalMagGradRho

{
functionObjectLibs ("libutilityFunctionObjects.so");

type coded;
redirectType indicatorField;
code
#
const volScalarField& magGradRhoO =
mesh().lookupObject<volScalarField>("magGradRho");
static autoPtr<volScalarField> pField;
if(!pField.valid())
{

Info << "Creating normalMagGradRho" << nl;
pField.set
(

new volScalarField

(
IOobject

(
"normalMagGradRho",

mesh().time().timeName(),
magGradRho0.mesh(),
IOobject::NO_READ,
IOobject::AUTO_WRITE
),
magGradRhoO/max(magGradRho0)
)
);
t
volScalarField &normalMagGradRho = pField();

normalMagGradRho.checklIn();
normalMagGradRho = magGradRhoO/max(magGradRhoO);

#};

libutilityFunctionObjects.so

codedZ{F T AN E
redirectType : FE D BRI F R E
bW abs

code
#

Bl N ERET
#);

BZTALIR)ICHASES

74— JLKFnormalMagGradRho Z1E R

EFRtESn-ZENEREZHTE
IV piceul

normalMagGradRho =
max(|Vpicenl)
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dynamicMeshDict T4 o3+ ) Z4ERk
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dynamicMeshDict®D &40 (1)

FoamFile
{
version 2.0;
format  ascii;
class  dictionary;
location "constant";
object dynamicMeshDict;
}

dynamicFvMesh dynamicRefineFvMesh;

dynamicRefineFvMeshCoeffs
{
// How often to refine
refinelnterval 2; /1Tl ERIZTS—ATf=
// Field to be refinement on
field normalMagGradRho;
// Refine field inbetween lower..upper
lowerRefinelevel 0.2;
upperRefineLevel 1.0;
// If value < unrefineLevel unrefine
unrefineLevel 10;
// Have slower than 2:1 refinement
nBufferLayers 2;
// Refine cells only up to maxRefinement levels
maxRefinement 3;
// Stop refinement if maxCells reached
maxCells 200000;
// Flux field and corresponding velocity field. Fluxes on changed
// faces get recalculated by interpolating the velocity. Use 'none'
// on surfaceScalarFields that do not need to be reinterpolated.
correctFluxes
(
(phinone)
(neg none)
(pos none)
);
// Write the refinement level as a volScalarField
dumplevel  true;

}

constant/dynamicMeshDict |

|V picenl

normalMagGradRho =
max(|Vpiceul)

normalMagGradRho

[EY

o

upperRefinelevel

7 R E

lowerRefinelLevel

12 [
cell i

// If value < unrefineLevel unrefine

unrefineLevel 10;
M EESn-IL BB IEORRLELGEDHEILD
J4—ILFEDQEEBEEA D
LIFAES
74— )LK1{E normalMagGradRhoD R KIEIL1THAHNDT.
unrefinelevel 10I1ZERET 5&. 2 RILHIHAMIEORRELD
EJj=
unrefinelevel OIZERTET H&. —EHMiNbSni=tILIZHEME |14
DRENBIHNND




dynamicMeshDict®iE0(2)

constant/dynamicMeshDict |

FoamFile
{
version 2.0;
format  ascii;
class  dictionary;
location "constant";
object dynamicMeshDict;
}

dynamicFvMesh dynamicRefineFvMesh;

dynamicRefineFvMeshCoeffs
{
// How often to refine
refinelnterval 2; /1 CIXEtERIZTS—A Tf=
// Field to be refinement on
field normalMagGradRho;
// Refine field inbetween lower..upper
lowerRefinelevel 0.2;
upperRefinelevel 1.0;
// If value < unrefineLevel unrefine
unrefineLevel 10;
// Have slower than 2:1 refinement
nBufferLayers 2;
// Refine cells only up to maxRefinement levels
maxRefinement 3;
// Stop refinement if maxCells reached
maxCells 200000;
// Flux field and corresponding velocity field. Fluxes on changed
// faces get recalculated by interpolating the velocity. Use 'none'
// on surfaceScalarFields that do not need to be reinterpolated.
correctFluxes
(
(phinone)
(neg none)
(pos none)
);
// Write the refinement level as a volScalarField
dumplevel __true;

}

Mt d S ER TV IR
1ZRETDEBARATYTEST
FEEFRZRDBZE/NSRHEICKRET HERL

o etIL o LR O I (X
BRDEIL A JL(maxRefinement) D 5% 5E
AL # (maxCells) D EETE TITS
nBufferlayersIZf ML EZIL DNV T 7—ZERTE

ex.

maxRefinement 1
nBufferLayers 0 4 8

PR

LA A

I
N
11

L

1N

correctFluxes
BT 57— ILREERET D
noneZfEE T H_ETHMSTLALY

dumplevel
HoELRILEE B
BZIT AL IRIIZT7A IlcellLevel Z1ERL
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ERIALTNDEE(1)

RFDERELERE
system/controlDict

application rhoCentralDyMFoam

boundaryField
{

sides

{
type slip;
}

empty
{
type slip;

boundaryField
{

sides

{
type slip;
}

empty

boundaryField
{

sides

{
type slip;
}

empty
{
type slip;

17




ERIALTNDEE(2)

system/blockMeshDict

boundary
(
sides
{
type patch;
faces
(

(1265)
(0473)
);

}
empty
{
type patch;
faces
(
(0154)
(5674)
(3762)
(0321)

emptyMDIEFR A T %patch[ZEE
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r—XI774ILDELT

cd SWM_PROJECT_USER_DIR/shockTube <1

JAllrun &

Allrun

#1/bin/sh
cd ${0%/*} | | exit1 # Run from this directory

# Source tutorial run functions
. SWM_PROJECT_DIR/bin/tools/RunFunctions

runApplication blockMesh
runApplication setFields
runApplication ‘getApplication

<> RrunApplication
4 getApplication
#{E AT B=HIZRunFunctionsD B EZFHHAH AL

runApplication command <1
command > log.command 2>&1

BEKI D
log.command D BXICHFET HIEEFaT R
EITEINGLD T, FOHIBRT S

getApplicationl
system/controlDictIZE NN TLVS
application M ZEH (VILN\—R) ZFEFT D
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ATEETROITAIL

shockTube

—— Allrun
—— Allclean

system/

constant/

dynamicCode/

ERR(—RIT7AI)

dynamicCode T AL IR MERIND

— FilterFunctionObjectTemplate.C
— FilterFunctionObjectTemplate.H
— functionObjectTemplate.C
— functionObjectTemplate.H

indicatorField/

— lOfunctionObjectTemplate.H

—— | InInclude/

lib/

polyMesh/

— P
T

— U
— rho
— gradRho

—— magGradRho
nornalMagGradRho

— | Make/

Bl TALIRJIZAYS AT —E D MERFE RSN D

EML=94—ILF
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TEMER

Time: 0.000000 n “* Time: 0.003000

normalMagGradRho

Time: 0.000000 [ ** Time: 0.003000

Mesh

tott

Time: 0.000000 o Time: 0.003000

RIEIDIEREEDLLENEZFHERLT:

Time: 0.007000

Time: 0.007000

.T-TITI

Time: 0.007000




FED

dynamicRefineFvMeshZrhoCentralDyMFoam T{EFR 9 571=8I1Z
functionObjectstégezxFIFHL 7=
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2% 3

UTDHPESEBICSETWVZERLE, HUNESITETNFET,

OpenFOAM User Guide: 6.2 Function Objects

http://cfd.direct/openfoam/user-guide/v3-function-objects/

PENGUINTIS: function objects

http://www.geocities.jp/penguinitis2002/study/OpenFOAM/
function_objects.html

OpenFOAM 2.0.0: Run-time Control

http://openfoam.org/release/2-0-0/run-time-control-code-compilation/
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FAARADYITORE(T)

Q1 functionObjectZ={E AT AF| = (£ ?

T—RI7AILDEER DA TED R
MOEVNATEY—ARAOA—RZZBHLBWTEL =R

YILIN—DY)—RIT7AIVIZERR T B EDIZE . OpenFOAMMD /A\— 3>
(2L > TEFDEBE rhoCentralDyMFoamDBLEZFITOLENH S1=8
(KA ERIIN—230 DIRTFRIZERBIZITEL)

MBEIZFIALTELSEE, YILIN—DY—RIT7AIVICEER T B HED IS
B VILN=ZFaUNAIILLTEOIRELNHY ., TN ETHEZSREL
HABNBENELNELNDT



TAAAYLIVTHORAR(2)

Q2 dynamicMeshDictD iC 7t T “refinelnterval 1" M ERTE TR WLVERIE?

rhoCentralDyMFoam.CD — &

................................. ° func“onObJectsa)l]q:UHjéhégz{ipb\‘hfs
while (runTime.run()) runTime.write(); Ijq —Csﬂé?ﬁéh—tb \%)
{
findude eadTmeContol Ltz TIER DL —T Tl FF
| normalMagGradRhoD 74— JLEDMERL S
rnimes+; TOENOTHFEREEELS

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

// Do any mesh changes

mesh.update(); Al IEDRLZT

i_ runTime.write(); ' SRR DOH B (controlDict TEHE)
-------------- functionObjectsBRITDFAIY

................................. SFOAM_SRC/OpenFOAM/db/Time/Time.CAIIZ
bz F R GEMILREIFEKRICT)
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