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> OpenFOAM DRERNRT « LT RUANDBEN I > RNVEIRSNTLET.

etc/config/aliases.sh etc/config/settings.sh

# Change directory aliases # convenience

# export FOAM_ETC=$WM_PROJECT DIR/etc

alias src='cd $FOAM_SRC' export FOAM_APP=$WM_PROJECT_DIR/applications
alias 1lib='cd $FOAM_LIBBIN' export FOAM_SRC=$WM_PROJECT_DIR/src

alias run='cd $FOAM_RUN' export FOAM_TUTORIALS=$WM_PROJECT_DIR/tutorials
alias foam='cd $WM_PROJECT_DIR' export FOAM_UTILITIES=$FOAM_APP/utilities
alias foamsrc='cd $FOAM_SRC/$WM_PROJECT' export FOAM_SOLVERS=$FOAM_APP/solvers

alias foamfv='cd $FOAM_SRC/finiteVolume' export FOAM_RUN=$WM_PROJECT_USER_DIR/run
alias app='cd $FOAM_APP' N -
alias util='cd $FOAM UTILITIES' T4 LU MY IICHATIIREZEI

alias sol='cd $FOAM_SOLVERS'
alias tut='cd $FOAM_TUTORIALS'

alias foamApps='cd $FOAM_APP'

alias foamSol='cd $FOAM_SOLVERS'

alias foamTuts='cd $FOAM_TUTORIALS'

alias foamUtils='cd $FOAM_UTILITIES'

alias foam3rdParty='cd $WM_THIRD_PARTY_DIR'

I

$ app

$ pwd
/home/custom/OpenFOAM/OpenFOAM-2.4.x/applications
$ src

$ pwd
/home/custom/OpenFOAM/OpenFOAM-2.4.x/src
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src /finiteVolume /fields /fvPatchFields

fvPatchField
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basic
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constraint
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derived
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OpenFOAM DIRREHND S ADIEHL

> fvPatchField OS5 AN TCODIERFREZH IS ADEIEDI S A(CIRDTWLWET.

> BREMA IS RICHIBE LU THRERX>)\EEN, fvPatchField 77> X (C
EEINTULET.

> fvPatchField 2= h5 basic, derived 7« L2 bV (&S NIZ0 = X (THkE
ZARDIRUT, FAERDERTERIZHOEZRE UTc XD EARNIMBREZF OIS A Z
ERUTULET,

src/finiteVolume/fields/fvPatchFields/fvPatchField /fvPatchField.H

Class
Foam::fvPatchField

Description
Abstract base class with a fat-interface to all derived classes
covering all possible ways in which they might be used.

The first level of derivation is to basic patchFields which cover
zero-gradient, fixed-gradient, fixed-value and mixed conditions.

The next level of derivation covers all the specialised types with
specific evaluation proceedures, particularly with respect to specific
fields.




OpenFOAM DIRREHND S ADIEHL

> fvPatchField OS5 AN TCODIERFREZH IS ADEIEDI S A(CIRDTWLWET.

> BREMFDVSAICHE U TRHEIRA ) BBEN, fvPatchField 05X (C
ERSNTWLET,

> fvPatchField 2= h5 basic, derived 7« L2 bV (&S NIZ0 = X (THkE
ZRRDIBRUT, AR EHTEIZHRORZERE Ulc KD EARNIIBRREZM TS A %=
EKELUCULET.
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fvPatchField 95X

> fvPatchField 0> ADEEDA > ) \BHIIEANRERZIFEIFEA.
= AU TES ZEZRRICUEEBERISXTY.

src/finiteVolume/fields/fvPatchFields/fvPatchField /fvPatchField.H

//- Return the matrix diagonal coefficients corresponding to the
// evaluation of the value of this patchField with given weights
virtual tmp<Field<Type> > valuelnternalCoeffs

(
const tmp<Field<scalar> >&
) const
{
notImplemented
(
type()
+ "::valuelnternalCoeffs(const tmp<Field<scalar> >&)"
)
return *this;

¥

o ZOXAV)\EBZFERALLSETDE, TIS—ZHHDUTHRTUET.
= YZ70R%% notImplemented(Fn) (CDWTI&, RR—2,




fvPatchField 95X

> YZ70E%% notImplemented(Fn)

src/OpenFOAM/db/error/error.H

/**
* ¥def notImplemented(functionName)
* Issue a FatalErrorIn for the functionName.
* This is used for functions that are not currently implemented.
* The functionName is printed and then abort is called.
%
* ¥note
* This macro can be particularly useful when methods must be defined to
* complete the interface of a derived class even if they should never be
* called for this derived class.
*/
#define notImplemented(fn) ¥
FatalErrorIn(fn) << "Not implemented" << ::Foam::abort(FatalError);

« HEIKZJUSX fvPatchField TEARR(CEESNTULVRWX S/ EEICT LT,
RETS AT, ENENOERGFICIECUTA—IN—-Z1 R (BER) &
ITOCULWET.
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« basic T4 LU NJICEHRBSNEEBREG(DISR): BRIALS
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> basic & derived =« L0 KNUI(C(Z, ZEOEBEREZH IS ADY—-XJ—RH
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> TaDRICEHISEFEUTCRETULEFULLS.
- basic & derived 7+ L2 NN XBISNTULRIEH
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> T, WRIAOBEEZ R THFEL LS.
> MRIA>ADRAOFEMEEZFERALT, RANDKD (CEEEENET.

fv V-(Uqb)dV=L ds-(u¢)=Z sf‘:qubf:ZFqsf

TR (flux)
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> IRFBROERAEIDOBEDIE g, ZRE LSS (fixedGradient)
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BARYALT | mixed &M

> mixed 157 %&4(X, fixedValue & fixedGradient OEHENTE

IS REDSTE(C =%
> BFRMBEORICEREZND 3 DDEH mixedFvPatchField.H

//- Value field

EH4a i Field<Type> refValue_;
ZIN K =11 7
refValue_ RRERUE //- Normal gradient field
refGrad ZEEE LB Field<Type> refGrad_;
valueFraction_ APhS— //- Fraction (©-1) of value used

for boundary condition
scalarField valueFraction_;

> EBE50%MENREINDIOMN%E, valueFraction  H'31> ~O—)L

- valueFraction_ = 1 D4 fixedValue Z&{F
I55{E%, refValue_ Ti8FE

« valueFraction_ = 0 DB&: fixedGradient &A%
BRERAEOLEME%R, refGradient_ TI18TE

« 0 < valueFraction_ < 1 Oi&: 2 DOFEGOELENDTE




BARYALT | mixed &M

> BFYBEDETE S E
src/finiteVolume/fields/fvPatchFields/basic/mixed/mixedFvPatchField.C

template<class Type>
void mixedFvPatchField<Type>::evaluate(const Pstream::commsTypes)

{ if (!this->updated())
{ this->updateCoeffs();
}
Field<Type>: :operator=
( valueFraction_*refValue_
' (1.0 - valueFraction_ )* 3
( this->patchInternalField()
) + refGrad_/this->patch().deltaCoeffs() 3130)Z§§&%iﬁ£FﬁL/T:,
F RFMEZETE
fvPatchField<Type>: :evaluate();
}

« this->patchInternalField(): {E5REEL) RO TOEEUE
 this->patch().deltaCoeffs(): BiHEtz)LHLERF D 1 1 XFDEIDEERE DX EL



BARYALT | mixed &M

> IRFMEDETEI

¢, = valueFraction X refValue
+ (1 — valueFraction) X (¢, + refGradient x |d|)

. 4

refValue (valueFraction = 1)
Py = ¢, + refGradient x |[d| (valueFraction = 0)

HEER (BHOAY NLOBE

IBREEETIL

myPatch
{
(pP type mixed;
refValue uniform (10 © 0);
b |d| refGradient uniform (@ © 0);
0 valueFraction uniform 1;

7/ //////% } value uniform (10 @ 8);




BHARSA | directionMixed &4

> directionMixed &%, fixedValue & fixedGradient M2 DD%4%
ZERIDARTYDEZ %4 TT.

> IEFYEOSTE(CFERSIND 3 DDOEH

INSA—H% id directionMixedFvPatchField.H

refValue _ ZHERCE //- Value field
" e Field<Type> refValue_;
refGrad._ ZHERCE
valueFraction_ XTIl Jffo LEIFIEN. (FRERFEIE e

Field<Type> refGrad_;

//- Fraction (©-1) of value used
for boundary condition
symmTensorField valueFraction_;

> CNSD3DDEH=FEDST,

o BRMENEDLD(CTETE=NDI DN
« EDXDICUTHRBICIDEHFZTIDEZ TLDION

RR=WE5F UK RTHWEFET.
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> EDOAMICEEBSDERFNEREINDDM %= valueFraction_ 1> ~O—)L

valueFraction _ IRRDERA IBROERA
® fixedValue fixedGradient
nYyn S UDLEH JAIEH
] — ® fixedGradient fixedValue
nYyn JAI &N A
s — fixedValue
I' (Eeif751) 71 UL &M
L fixedGradient
O (F=475) JAT &M

n: IBROEADERNRD ML
EET ®: 9ME (outer product) [1]
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> BFYBEDETEGE
src/finiteVolume/fields/fvPatchFields/basic/directionMixed/

directionMixedFvPatchField.C

template<class Type>
void Foam::directionMixedFvPatchField<Type>::evaluate(const Pstream::commsTypes)

{
if (!this->updated())
{
this->updateCoeffs();
}

‘ﬂ' tmp<Field<Type> > normalValue = transform(valueFraction_, refValue );

tmp<Field<Type> > gradValue =
this->patchInternalField() + refGrad_/this->patch().deltaCoeffs();

tmp<Field<Type> > transformGradValue =
9 transform(I - valueFraction_, gradValue);

A

Field<Type>::operator=(normalValue + transformGradValue);

transformFvPatchField<Type>::evaluate(); L] =0 +9

« transform Z=FERLUT, FHMEKADZETE




HA4SA14T | directionMixed &

> transform (CDU\TC

src/OpenFOAM/primitives/transform/symmTransform.H

inline scalar transform(const symmTensor&, const scalar s)

{
}

return s; ABST—ZEHTTHUT

template<class Cmpt>
inline Vector<Cmpt> transform(const symmTensor& stt, const Vector<Cmpt>& v)

{
}

return stt & v; RO NIVEEITH LT




HA4SA14T | directionMixed &

> IRFMEDETEI

refValue_ = U = (U, Uy, Us), refGrad_ = G = (G, G, G3)
BELENT N n = (nl, n,, Tl3)

4r—2X 1| valueFraction_. = n Q n EEXELESEE

nin; nqnp; nqng
valueFraction_ = | nxny Nyny, MNyng
nisn; MnNzn,; mnszng

nny nn, nnz\ /U
normalValue = (n2n1 nan; n2n3> (Uz)
nzny nzn,; nzng/ \Us
(Uyny + Uyn, + Usng)ng
(Uyny + Uyn, + Usng)n,
(Uyny + Uyn, + Usng)ng
=U-nn=0U,
(refValue_ DiERRFAERLTT)

IRNR—Z (i<




BHARSA | directionMixed &4

SERRABILELDMEN refGrad_ = G = (G4, G,, G3) (CTRDKDIR
IRFRODE V = (V, V5, V3)(= gradValue) =, RNDKLD(CETEULET.

IBREEETIL

V=U,+G-|d|

7

1 0 O niny nnp; nqng
transformGradValue = [(O 1 O) — ("2"1 nan; n2n3>
0O 0 1 nzny Mnzn; nzng
= V—(Vn)n: V”

I

v,
2

LIEh> T, IRFREE, RADKLS(TEHESNET.
normalValue + transformGradValue = U, + V),

- EWAMAD: fixedValue (fE(X, refValue_ )
- EWRAMKT: fixedGradient (L)L, refGrad )




HA4SA14T | directionMixed &

4r—X 2 | valueFraction. =TI —nQ®@n &EEELLEES

normalValue = U — (U -n)n = U,
transformGradValue = (V-n)n=V,
L7eht> T, BERMEE, REXDKIDSICFHEEINET.

normalValue + transformGradValue = U + V

- EBBRAMAT: fixedValue (1B, refValue )
- EBAEKTD: fixedGradient (LEL(E, refGrad )

4r—2R 3 | valueFraction =1 &EHEULUESEES

2TDEM: fixedValue (fE(X, refValue_)

4r—2X 4 | valueFraction. = 0 &R EULREBES

2TDFM: fixedGradient (Hfcl, refGrad )




BARYALT | RPYEFEATDFIVY

> 2 CODIERCBVWTEHDIEREZMC zeroGradient 472 E=FERAL T,
IBREFTELEZRELRVWTYILI\—ZERITUIEISSI(C,
RDITST—AVtT—HRREINET.

--> FOAM FATAL 10 ERROR:
Unable to set reference cell for field p
Please supply either pRefCell or pRefPoint

> EARTY AR ZESIRC, BA—RBISRFDTHICE,
STEMEADDR LB 1 RICEWVWTEDDENMRESNTNDIRENHDFT.

> BRICBWTENMRESNTWLBINEDMNE, BRYATICKDERDZET.
src/finiteVolume/fields/fvPatchFields/basic/fixedValue/fixedValueFvPatchField.H

//- Return true if this patch field fixes a value.
// Needed to check if a level has to be specified while solving
// Poissons equations.

virtual bool fixesValue() const fixedValue &%(%

{ BEERELTVNDIDT
return true; true =iRUET

, .
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> W'Ji(&" TIRDEZEIREIT DT VI UIEREZELZEZ THET.
> 1—HY—hMEZEEITDHECIENSDED/\UT -3 >R HDET.

RO BILD (THIL NEER) 3D ZIEET D
IR DERS MR D ZIEE Y D

K15 (BE) MEZEET D

FIEERR TIEET D rE

» CNSIEETEZREL TWBDT, BERKY1T(I fixedValue TIH,
IRDBENREIXDET,

« MREIDEOEFRNLETERLE
o I—Y—-NERETD/I\SA-HDIEFE - 24

> COBIDKDIC, BERIATEUTIE fixedValue T—HETH,
FRE T DIEDEFRNIRRE R ENNANASHD AN T — *J“-L(BME%U‘C@'

> JOUS=Z>20%T5 AOBREMNSEBNIL, fixedValue DS A=A LUTE
IREDT S A= VERK LfC, HETDIEZSTEIT DA ) EEiz
A—I\—Z14 R (BER) 9B3CET, CONUIT—23>H®FKIRTEET.
= RUETE—T 1 X/ (ZHEE, yﬁb'li ZER)

> BRYATORGDOSADRET S AN, derived 7« L2 KNJICHRESNTULET.



fixedValue DERY AT’

BARIAT (basic T+« LI KV)

BEZME Hie & ME & Bt IZEMRE
fixedValue fixedGradient mixed
b MG
RUE—Ta1 XA

ERRII RN Z IR TE ==t i=§13 M ERRTEE

surfaceNormal flowRatelInlet BN cylindricalIlnlet
FixedValue Velocity Velocity

BRAALD (derived T4 LI V)
EITDEOEMGANRIBAE - SMEAECSHEERIFEETVNET




mixed DERYAT

HAXSI4T (basic 71 LI KV)

EZME HfeZE & & DD ZRE

fixedValue fixedGradient mixed

wATEs | RARLEE || ®Ramrge || VOF #RTRORE

variableHeight

inletOutlet outletInlet advective FlowRate

BRAALD (derived T4 LI V)




25 Tlunction F1—bkU7J)L

CDETI(E, BDRINYAXUTE pimpleFoam Z={ER L,
F1— YU J7)L TJunction (CERD#BHET .

COEDODF—T— R, RD3DTCH.

. mixed %
« directionMixed 14
- JIEERIEFRENF
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IR DIRFT T

inlet
{
type
value
}

]

pressureInletOutletVelocity;

uniform (0 0 0);

outlet2
{
type inletOutlet;
inletValue uniform (0 © 0);
value uniform (0 0 0);
}
defaultFaces
{
type  fixedValue;
value uniform (0 0 0);
}

outletl I l
{

type inletOutlet;
inletValue uniform (0 © 0);
value uniform (0 0 0);




EHNDIRFF*MA

inlet
{
type uniformTotalPressure;
pressure  table
(
(0 10)
; (1 40) IETE B IMRFRE
po 40;
V) U;
phi phi;
rho none;
psi none;
gamma 1;
value uniform 40;
}

outlet2

{
type fixedValue;

value uniform 0;
}
defaultFaces
{
type zeroGradient;
}
outletl
{

type fixedValue;
value uniform 10




myPimpleFoam D{ER

> CCTClE, KDIBREHFICEHITDEHIC,
STECERAIDVILIN—ZTHRINYALALUZET.

> BARMIREERE, BFREIZATYITCHNT, RDIEHR=ZE T 7-1IUIC
H 19 BLS(C pimpleFoam =A< AXULET.

« BEUIERIIARADH LR @ TOEE (REEET) DiE
¢ TOREARITARICEETDEILOHFIDLR (0 TORELEDIE

e O ©JL

® O

1R

> STEERITRIC, J7AILICHA UTzCNSDIEDRE (CRk DI DEFRZ
R 9 DL T, IRAFKMCH I IEHMERDDICEZHIELET.
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myPimpleFoam D{ER

> myPimpleFoam D>+« L2 NUZ{ERUET .

$ foam

$ mkdir -p $FOAM_RUN

$ cp -r --parents applications/solvers/incompressible/pimpleFoam ¥
> $WM_PROJECT_USER_DIR

$ cd $WM_PROJECT_USER_DIR/applications/solvers/incompressible
$ mv pimpleFoam myPimpleFoam

$ cd myPimpleFoam

$ mv pimpleFoam.C myPimpleFoam.C

$ wclean

DL —Z2TTIFARERDT,

« SRFPimpleFoam, pimpleDyMFoam M2 DD+« Lo KU &
« Allwmake J7-1)L

(FHIFRLU CHBBWLWEEA.

$ rm -r pimpleDyMFoam SRFPimpleFoam Allwmake

#EsR A

ANV RRRLADFEICE, I\ ORXSwv2a [¥] THITZITL, O RAT
EEBIATICDITDSENTEFT.




> Make/files 77 1)L OANS &R ULET .
ETINVR

myPimpleFoam D{ERL

$ cat Make/files
fREERIOD Make/files

pimpleFoam.C

EXE = $(FOAM_APPBIN)/pimpleFoam

> Make/files J7 1)l ZESMX IV R sed Z{EAU TIRELET.
TR

$ sed -i -e "s/pimpleFoam/myPimpleFoam/g" Make/files
$ sed -i -e "s/FOAM_APPBIN/FOAM_USER_APPBIN/g" Make/files
$ cat Make/files

TRERD Make/files

myPimpleFoam.C

EXE = $(FOAM_USER_APPBIN)/myPimpleFoam

o BIR—ZTIT oIV —RXT7A)LDEARIRZE (LG
pimpleFoam.C = myPimpleFoam.C




myPimpleFoam D{ERL

> Make/files 7 71 )LDOEL
TRERD Make/files

myPimpleFoam.C YV —X T 7 1)L

EXE = $(FOAM_USER_APPBIN)/myPimpleFoam

—_—y—

EXE = E{T 7 MIILDRET « LI NI /EITT 71L&
FERDEETE E DEXCS DIRIET(E, /home/custom/OpenFOAM/custom-2.4.x/
platforms/linux64GccDPOpt/bin/ BLF(C myPimpleFoam MERRE=NET .

EITI7AILDFRET « LT KU

e EfTIJ7AILOERET LI NUIE, RO2IEFEHAESNTULET.
- $FOAM_APPBIN
- $FOAM_USER_APPBIN

« A—H—hMBCERULE7Z7 TV —23>0FERTI7AILICDNTIE,
$FOAM_USER _APPBIN (CiRET D ENHEREINTLET.

- CNSDIRIEZEIL, etc/config/settings.sh J 7 1 JUICEESNTULET.

# user executables/libraries
export FOAM_USER_APPBIN=$WM_PROJECT_USER_DIR/platforms/$WM_OPTIONS/bin
export FOAM_USER_LIBBIN=$WM_PROJECT_USER_DIR/platforms/$WM_OPTIONS/Ilib
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» The OpenFOAM Foundation MO/RX—= OpenFOAM Code Style Guide (C
OpenFOAM TO—F+« >0 G B3BEDRXIAILDIBEHMN RSN TULET.

w_mn

Splitting long lines at an

Indent after split
évariableName =
; longClassName. longFunctionName(longArgument);

_________________________________________________________________________________________________________________________________________

EvariableName =
' longClassName. LongFunctionName
(
longArgumentl,
longArgument2

_________________________________________________________________________________________________________________________________________

évariableName =
;longClassName.longFunctionName[longArgument);

_________________________________________________________________________________________________________________________________________

évariableName = longClassName. longFunctionName
| (

longArgumentl,

longArgument2

________________________________________________________________________________________________________________________________________



http://www.openfoam.org/contrib/code-style.php

myPimpleFoam D{ERL

> myPimpleFoam.C J 71 )LZzZRAWT, Tah2ERZRmELET.
- REEBEFTL: 2 DD T 7 1)L (Uboundary.dat & pboundary.dat) Z:&7E
/home/custom/OpenFOAM/custom-2.4.x/applications/solvers/incompressible/

myPimpleFoam/myPimpleFoam.C

57 pimpleControl pimple(mesh);

58

59 OFstream Ubc("Uboundary.dat"); =

60 OFstream pbc("pboundary.dat"); BN 1
61

63

64 Info<< "¥nStarting time loop¥n" << endl;

- REBEFT2: FTLLWINN\VYS—T7A)LDA>0)L— R

93 runTime.write();

94

95 #include "checkBoundaries.H" 8

96 #include "checkReverseFlow.H" ENN 2

97

98 Info<< "ExecutionTime = " << runTime.elapsedCpuTime() << " s"

CNBEDOA\YST—T7A)IE, RR—ZLUIETEKRLUET.

> FEROEFENETUIES, myPimpleFoam.C J7 1)L FEZREFUET.




myPimpleFoam D{ERL

> checkBoundaries.H J 7 1 )LZ#F#EM L, TiczIE—UFI(RECH ).

/home/custom/OpenFOAM/custom-2.4.x/applications/solvers/incompressible/

myPimpleFoam/checkBoundaries.H

1 if (mesh.solutionDict().isDict("checkBC"))

2 {

3 const dictionary& bcDict = mesh.solutionDict().subDict("checkBC");

4 labellist localFaceId(bcDict.lookup("targetFaceId"));

5

6 // Output to Uboundary.dat

7 Ubc<< "Time = " << runTime.timeName() << endl;

8

9 forAll(U.boundaryField(), patchI)

10 {

11 label facei = localFaceld[patchI];

12

13 UDCKC M mmmm e m m e e e e e e e e e e e e " << nl
14 << "Patch Name: " << mesh.boundary()[patchI].patch().name() << nl
15 << "BC Type: " << U.boundaryField()[patchI].type() << nl

16 << "Face Checked: localID(" << facei << "), Centre"

17 << mesh.boundary()[patchI].Cf()[facei] << nl

18 << "Face Value: " << U.boundaryField()[patchI][facei] << nl

19 << "Cell Value: " << U[mesh.boundary()[patchI].faceCells()[facei]] << nl
20 << "Flux phi : " << phi.boundaryField()[patchI][facei] << endl;
21 }

22

23 Ubc<< endl;

IRR—Z (<




myPimpleFoam D{ERL

> BIR—Z([CHICFEezdE—L, REFELEFT.

/home/custom/OpenFOAM/custom-2.4.x/applications/solvers/incompressible/

myPimpleFoam/checkBoundaries.H

25 // Output to pboundary.dat

26 pbc<< "Time = " << runTime.timeName() << endl;

27

28 forAll(p.boundaryField(), patchI)

29 {

30 label facei = localFaceId[patchI];

31

32 pbc<< "Patch Name: " << mesh.boundary()[patchI].patch().name() << nl
EE << "BC Type: " << p.boundaryField()[patchI].type() << nl

34 << "Face Checked: localID(" << facei << "), Centre"

35 << mesh.boundary()[patchI].Cf()[facei] << nl

36 << "Face Value: " << p.boundaryField()[patchI][facei] << nl

37 << "Cell Value: " << p[mesh.boundary()[patchI].faceCells()[facei]] << endl;
38 }

39

40 pbc<< endl;

41 }




myPimpleFoam D{ERL

> checkReverseFlow.H J 7 1 )L#i5EKRL, TiczIE—UFXI(REICH ).

/home/custom/OpenFOAM/custom-2.4.x/applications/solvers/incompressible/

myPimpleFoam/checkReverseFlow.H

1 if (mesh.solutionDict().isDict("checkBC"))

2 {

3 const dictionary& bcDict = mesh.solutionDict().subDict("checkBC");
4

5 labelHashSet patchSet =

6 mesh.boundaryMesh().patchSet(wordReList(bcDict.lookup("checkFlux")));
7

8 forAllConstIter(labelHashSet, patchSet_, iter)

- {

10 label patchI = iter.key();

11 scalar inFlux = 0.0;

12 scalar inFluxArea = 0.90;

13 scalar outFlux = 0.90;

14 scalar outFluxArea = 0.0;

15

16 forAll(mesh.boundary()[patchI], facej)

17 {

18 scalar volFlux = phi.boundaryField()[patchI][facej];
19 scalar area = mesh.boundary()[patchI].magSf()[facej];
20

21 inFlux += volFlux*Foam::neg(volFlux);

22 inFluxArea += area*Foam::neg(volFlux);

23 outFlux += volFlux*Foam::pos(volFlux);

24 outFluxArea += area*Foam::pos(volFlux);

25 }

IRR—Z (<




myPimpleFoam D{ERL

> BIR—Z([CHIICFEeZzdE—L, REFELEFT.

/home/custom/OpenFOAM/custom-2.4.x/applications/solvers/incompressible/

myPimpleFoam/checkReverseFlow.H

27 Info<< mesh.boundary()[patchI].patch().name() << " "

28 << " Positive flux [m”3/s] (Area [m"2]): " << outFlux << "(" << outFluxArea << "),"
29 << " Negative flux [m”3/s] (Area [m*2]): " << inFlux << "(" << inFluxArea << ")"

30 << endl;

31 }

32 }




myPimpleFoam ®>J/\1J)L

> U EFTHEBRMEIENTT UZDT, myPimpleFoam =1>)\1)LUET.

EITONY R

$ wmake

> TS5—hHHETULWRWSEEERULUET.

> Io—R<aV)\qIILTcETLWUE, E1TT 7 1)L myPimpleFoam 1
$FOAM_USER_APPBIN (CHRKESNZET.

RO~ > B

$ Is $FOAM_USER_APPBIN




TJunction F1— MU 7 J)LDEST

> TJlunction F1—hUFPILDT—RXFT4 LI NJUICEEUT, STBIEFZERMUET.

$ run

$ cp -r $FOAM_TUTORIALS $FOAM_RUN

$ cd tutorials/incompressible/pimpleFoam/TJunction
$ blockMesh

$ checkMesh

checkMesh MEITHEER

(&ER)
Checking patch topology for multiply connected surfaces...
Patch Faces Points  Surface topology
inlet 25 36 ok (non-closed singly connected)
outletl 25 36 ok (non-closed singly connected)
outlet2 25 36 ok (non-closed singly connected)
defaultFaces 3075 3104 ok (non-closed singly connected)

Checking geometry...
(&%)

« CCT, BERLEDITA RO =R LUET.
- £B3A, constant/polyMesh/boundary 77 )LD nFaces DIETH
WSR2\ BIRET I




TJunction F1— MU 7 J)LDEST

> system/fvSolution 771 )LDRE(CTEEDREZENMUET.
N, pimpleFoam (SBHIUTEZ 2 DONANWYAS —TJ 71 )LD1— ROEFEIEETY.

system/fvSolution

checkBC
{
targetFaceld 4(12 12 12 1012);
checkFlux 3(inlet outletl outlet2);
}

@ SBERECHNT, TNBNBELLESOITAADEEFTYILET.

- 1DEDIER inlet LTI, 12BHDTI T 11X

- 2DBEDIESR outletl £TIX, 128D 11X

- 3DEDIESR outlet?2 £TIX, 128D 11X

- 4DBEDIESR defaultFaces £TI&, 1012B8BHDTI T 11X

© 3D0ER inlet, outletl, outlet? ([CHWTHEREEHELENLET.




sTERT

>

REMT T UIZDT, VILI—ZFITUET.

EITONY R

$ myPimpleFoam > log.myPimpleFoam &

>

STEEHMTIRTL, 8TEBODT ¢ LU NIBKIFTFRDOKLDICARADFET.

STERRTROT 1 LU MUBHK

0
Q.

1

Q.
Q.

2 4 .4 README.txt constant pboundary.dat system
3 5 5

0. 0.6 0.8 1 1
0. 0.7 0.9 1.1 1. Uboundary.dat log.myPimpleFoam postProcessing

Uboundary.dat & pboundary.dat D2 DD I 71 ILHY, BIR—ZDERTE o

(CXHITDHADT7AILCTT.
EXIE e (CXgBEAGE, OTT7A)L log.myPimpleFoam (CEAESNET.




> OO0 2774 )LOR

log.myPimpleFoam

Courant Number mean: 1.4954 max: 4.23791
deltaT = 0.0029344
Time = 0.191197

PIMPLE: iteration 1

smoothSolver: Solving for Ux, Initial residual = ©.00634859, Final residual = 4.00613e-06, No Iterations 6
smoothSolver: Solving for Uy, Initial residual 0.0064305, Final residual = 3.56779e-06, No Iterations 6
smoothSolver: Solving for Uz, Initial residual = ©.0407448, Final residual = 6.30377e-06, No Iterations 7
GAMG: Solving for p, Initial residual = 0.0287092, Final residual = 0.000139891, No Iterations 3

time step continuity errors : sum local = 1.42255e-05, global = -3.17691e-06, cumulative = -9.34917e-05
GAMG: Solving for p, Initial residual = 0.00640188, Final residual = 7.28446e-07, No Iterations 8

time step continuity errors : sum local = 7.41307e-08, global = -4.86505e-08, cumulative = -9.35404e-05
smoothSolver: Solving for epsilon, Initial residual = 0.0101615, Final residual = 4.44932e-06, No Iterations 6
smoothSolver: Solving for k, Initial residual = ©0.0228015, Final residual = 3.84138e-06, No Iterations 7
inlet Positive flux [m”3/s] (Area [m~2]): ©(0©), Negative flux [m"3/s] (Area [m"2]): -0.000980878(0.0004)
outletl Positive flux [m~3/s] (Area [m"2]): 0(©), Negative flux [m"3/s] (Area [m"2]): -0.000205702(0.0004)
outlet2 Positive flux [m*3/s] (Area [m"2]): 0.00118638(0.0664). Negative flux [m”3/s] (Area [m”~2]): 0(0)

ExecutionTime = 1.14 s ClockTime = 1 s
===
s JE e PP

« Positive flux WstBEMEIFHNSRE T DIHEIERE, Negative flux W ETEMBELE(CTR
IRIHREREETRUTCLNET.

- FEMHA (Time = 0.191197 [s]) (C(Z, outletl ([CHWTTHERIZFERD
Ebtb\i@“.




> K& h=

DEFEZAL

sTEMRODMER

2.0E-03

1.0E-03

outletl

0.0E+00

5 BFfA [s] 1.0

-1.0E-03

-2.0E-03

'ﬁ-ﬂi@/}lbi
[m3/s]

\..__

inlet

-3.0E-03

-4.0E-03




s T H SRR

> inlet OEEDERIZAL
50

(1 40)

40

inlet

30 {
type uniformTotalPressure;
pressure table
/ |
(0 10)
;2() (1 40) | |

)5

po 40;
u u;
phi phi;
1 0 rho none;
psi none; —
(0 10) gamma  1;
value uniform 40;

0.0 0.5 B s 1.0 1.5




:frjéi%gtgiacZ)ﬁiEnnk

> WD T 7A)L Uboundary.dat ODWESR

Uboundary.dat

Time = 0.1

Patch Name: inlet

BC Type: pressurelnletOutletVelocity

Face Checked: localID(12), Centre(® © 0.01) 1= —

Face Value: (1.45069 0 0) FRFCH LT
Cell Value: (1.45069 5.78097e-06 -0.000256649)

Flux phi : -2.34818e-05 . i%%%

Patch Name: outletl ° /}ILE U @iﬁ.ﬁx4¢%

BC Type: inletOutlet o \ =

Face Checked: localID(12), Centre(9.21 -90.21 9.01) /EEE L/_Cb 5?51’]/Z§"3&

Face Value: (@ @ 0) %O)EF'IU“\\F_*

Cell Value: (-5.97909e-08 ©.689182 8.5515e-06) e FEEOTJTAAFLEICHITD U DiE
Flux phi : -1.28301e-05 . B?'ET%‘E)I/EF' L. _Cd) U 0)1—5

Patch Name: outlet2 e JTA RO ER=

BC Type: inletOutlet

Face Checked: localID(12), Centre(9.21 0.21 9.01) .
Face Value: (0.00114319 2.35528 0.000702555) WNHEOSNTLET.
Cell Value: (0.00114319 2.35528 0.000702555)

Flux phi : 3.75937e-05

Patch Name: defaultFaces

BC Type: fixedValue

Face Checked: localID(1012), Centre(9.22 0 0.01)
Face Value: (0 90 9)

Cell Value: (©.136467 1.42974 0.00129461)

Flux phi : ©




s T H SRR

> WD T 7A)L Uboundary.dat ODWESR

Uboundary.dat

Time = 0.1

Patch Name: inlet

BC Type: pressurelnletOutletVelocity

Face Checked: localID(12), Centre(9 © 0.01) (= —
Face Value: (1.45069 @ 0) RO ZClE?
Cell Value: (1.45069 5.78097e-06 -0.000256649)
Flux phi : -2.34818e-05

Patch Name: outletl

BC Type: inletOutlet

Face Checked: localID(12), Centre(9.21 -90.21 9.01)
Face Value: (0 0 9)

Cell Value: (-5.97909e-08 0.689182 8.5515e-06)
Flux phi : -1.28301e-05

Patch Name: outlet2

BC Type: inletOutlet

Face Checked: localID(12), Centre(©0.21 0.21 0.01)
Face Value: (0.00114319 2.35528 0.000702555)

Cell Value: (0©.00114319 2.35528 0.000702555)

Flux phi : 3.75937e-05

Patch Name: defaultFaces

BC Type: fixedValue

Face Checked: localID(1012), Centre(0.22 0 0.01)
Face Value: (0 90 9)

Cell Value: (©.136467 1.42974 0.00129461)

Flux phi : ©




sTEEROAHRIE

> ParaView ZiEg UE 9.

EITONY R

$ paraFoam

ParaView 4.1.0 64-bit - + X

File Edit View Sources Flters Tools Macros Help

PO BEowaF ?2m KADDMB tmeld (o |2
D s L [ I~ | »| 7| Representation -] x DJ 3 ;ﬂ ﬁ;’é g;‘; i‘g :Eg gi -
EOUDBPOS20® &% »°

Pipeline Browser Layout #1 x +

[ builtin: 30 @ R IR B B @B R [E m|8|0]x

3| TJunction.OpenFOAM

Properties | Information

Properties
Search ... {use Esc to clear tex 3

[ = Properties (Tjunction.OpenFOAM)

[%] Cache Mesh @
can (]+)




sTEEROAHRIE

> iﬁ.ﬁi@ Jx ’(7\@%5?@5@ G

e ParaView 4.1.0 64-bit — 4+

File Edit WView Sources Filters Tools Macros Help

P &8 & »C ? M K> D> DR Tmelo o =
1 s £2[ @ solid cobr |vn -] [surface R s (B
HODPRITOES 2 [ 0® s o %

Pipeline Browser Layout #1 X +
T —— = p—
[ builtin: & 30 @ K U B R E R RO OiB|0]x
IF*% | Tjunction.OpenFOAM
] p 0 A D 0 A
D FHI1EFR
@ s Alphabetica

= - - - - ‘ -
Properties Information -

Properties 3 App
€) [ wpy )| @ reset | 3¢ petete | 2 |

[Sea’ch ... luse Esc to clear text) ] . 7 TO
[*|Mesh Parts

[ liinternalMesh
[ ] wall - group

[ ] inlet - patch D
[% outletl - patch o

[ | outlet2 - patch

[ | defaultFaces - patch E
[ |

@
©

8




sTEAROAHRIL

> IBREDT T A ADESOHED

File Edit WView Sources

@ m ] Ef"

Filters Tools

¥ 4

Macros Help

w K< P> I P

ParaView 4.1.0 64-bit

@ Time:lD ID }%]

‘[olds G

M

|v] [ Surface

Pipeline Browser
B builtin:
|
@ 0 TJunction.OpenFOAM
L 2
Properties | Information
Properties
[ = Apply " 0 Reset " # Delete " ? ]

[Sea’ch ... luse Esc to clear text)

&)

| = Properties (Generatelds1)

Array Name [ Ids

ﬁ

| = Display (GeometryRepresentation)

Representation [ surface

Colarinn

g

190V IO 0

Layout #1 x
S0 3D
(J

DR it (8-
% e & Qi R
:
R N E—
& -‘ ‘
AN=S Ids

al




sTEEROAHRIE

> IBREDT T A ADESOHED

ParaView 4.1.0 64-bit - + x
File Edit WView Sources Filters Tools Macros Help

PEBEOCF P KAD> DD R Tme 0 =
@i‘ﬂ S @ ds |+ |~| |surface - Dy i3 28 Lx ey oxt o2 82 .
HO0PBITOETL20 B [ 2y

Pipeline Browser Layout #1 x +
T e . e, —
[ builtin: & 30 @ K P B BB R OH O ojB|0]x
|
@ ) TJunction.OpenFOAM
B & Generateld1 -

£]
C
/
Properties | Information
Properties
I + Apply " ) Reset " i Delete " ? ]
[Sea’ch ... luse Esc to clear text) ] > 0D(d
| = Properties (Generateldsl) - . .'.
O C =EA

Array Name [ Ids - 4 5 .
| = Display (GeometryRepresentation) 0

Representation [ surface | - E

Colarinn




sTEEROAHRIE

> outletl] IR ED12EFEEHD T T 1 ADHEKR

ParaView 4.1.0 64-bit - + x
File Edit WView Sources Filters Tools Macros Help

PpEBEwaF ?E KAD>DDEB Tmelo [0 F]

@iﬂ 52 (@ s -] \~| [surface o BE D: i3 of §x A xp 2 42 »
Hi90BHUOE200 a8 »a +

Pipeline Bmﬁ Layout #1x | +
T P . " p—
B builtin: & 30 B N OB B R R E RO mi8 |0 x
|
& unction.OpenFOAM
@ P 9 achold ' d

|
@ ) Generateldsl

> ENTIETR D SR " o

d =
[roparies \aibsamasen W App
, Properties :
L T T T R R
[search .. (use Esc to clear text) ] :
| = Properties (Threshold1) ﬂ

Scalars [Gj Ids |v
Minimum ——— [11.5
Maximum — ——— [125

(%] All Scalars ﬂ

B




sTEEROAHRIE

> outlet] IBREDI2EBHDITA X (Fibm) (CHBITDHE U DfE

ParaView 4.1.0 64-bit - + x
File Edit WView Sources Filters Tools Macros Help

i} @ @ 2 & ? w0 <l B> OIb (P @ Time: [ 1.5 [15 2]
@iﬂ ¢“[@U @ |v][Magnituc|v] [Surface |v] }i DJ 3 ﬂ ﬁ:i g:i ;le[l :l-r:ti_jl gli -
HOUURTOE2 [ 0® s o %

Pipeline Browser Layout #1 X
B builtin: s D

|

@ W TJunction.OpenFOAM — 7R3
. 7N

a B0 Generateldsl @ %ET&

B Threshold1 | @ %ﬁ%ﬂ%%’i%ﬁﬁ :
S —AEH(CXT—U>D

U Magnitude
Properties | information | 414 o
Properties 4
[ Apply H Reset H # Delete H ? ] 9.8
['E-ea-'ch ... luse Esc to clear text) ] 26

134
£3.2

[ = Properties (Thresholdl)

Scalars [fij Ids |v 3.14

Minimum = —— [11.5 ]
Maximum —_F—— [12.5 ]E

(%] All Scalars




sTEAROAHRIL

> TOMDIBBFRICDWTRBRDIEEZITOHE, RD2DZEMUET.
« FE® Mesh Parts (CHUT, BIDIEFR%IEIR
- FEW FREFHF DT/ - H—jd 2B

ParaView 4.1.0 64-hit - 4+ x

File Edit WView Sources Filters Tools Macros Help

pOBEwalF 2 KaAD> DB
W% & (@ | O OR R
EOQDPRIOEL2® L L8 &

=lES

Pipeline Browser

Time: I 1.5

[5 B
dbpad (&

|v] [Surface

I
E builtin:

1

@ 7 TJunction.OpenFOAM
1

@ W0 Generateldsl

B 5 Threshold 1

8]
35 352

34.6 34,8 35.4 a
T T LT[

Properties | Information

Properties

[ = Apply " @ Reset H 3 Delete ” ? ]

@

[Search ... luse Esc to clear text)

Scalars [ @ lds

Minimum —{}—— | 10115
Maximum =)= | 1012.5

% All Scalars
[] Use Continuous Cell Range H




inletOutlet &4 | Y—X 11— RDIEFR

> inletOutlet MDY — X 1— ROFT 4 LI N ERBRRUET .

EITONY R

$ src
$ find . -name "inletOutlet*"

KRATHEER

(Aig)
./finiteVolume /fields/fvPatchFields/derived/inletOutlet
./JfiniteVolume /fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchField.C
./finiteVolume /fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchField.H
./finiteVolume /fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchFields.C
./finiteVolume /fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchFields.H
/finiteVolume /fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchFields.dep
./finiteVolume /fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchFieldsFwd.H
(Aig)

 inletOutlet &40V —X1— RO/ET v LI KU

src/finiteVolume /fields /fvPatchFields /derived /inletOutlet
-53@774»

inletOutletFvPatchField.C

- inletOutletFvPatchField.H

- inletOutletFvPatchFields.C

- inletOutletFvPatchFields.H

- inletOutletFvPatchFieldsFwd.H




inletOutlet &4 | AYAS—TJ7 1)L

> ~Nw45 —TJ574)L inletOutletFvPatchField.H DINE=R <UL CHERLUET.

EITONY R

$ cat finiteVolume/fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchField.H

RITHER

I
Yy / F ield |
¥y¥ / O peration |
I
I

OpenFOAM: The Open Source CFD Toolbox

¥y / A nd
yy/ M anipulation

License
This file is part of OpenFOAM.

Copyright (C) 2011-2015 OpenFOAM Foundation

OpenFOAM is free software: you can redistribute it and/or modify it
under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

OpenFOAM is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
for more details.

You should have received a copy of the GNU General Public License
along with OpenFOAM. If not, see <http://www.gnu.org/licenses/>.

Class
Foam: :inletOutletFvPatchField

Group

grpOutletBoundaryConditions
(BT &ES)




inletOutlet & | 25 XAD3RAA Description & Note

> BIED Description & Note DIE(C, ERZMADFRIPNEEIRETNTULET.

inletOutletFvPatchField.H

Description
This boundary condition provides a generic outflow condition, with §Fﬁaﬁ:§:
specified inflow for the case of return flow. "

¥heading Patch usage

¥table S P=
Property | Description | Required | Default value s e/ S5 X 4
phi | Flux field name | no | phi
inletvValue | Inlet value for reverse flow | yes |
¥endtable
Example‘of the boundary condition specification: EQE%T&
¥verbatim
myPatch
{
type inletOutlet;
phi phi;
inletValue uniform 0;
value uniform O;
}
¥endverbatim

The mode of operation is determined by the sign of the flux across the
patch faces.

Note
Sign conventions:
- Positive flux (out of domain): apply zero-gradient condition
- Negative flux (into of domain): apply the "inletValue" fixed-value




inletOutlet &4 | BXY S ADH:R

> EDFATOERENSRELTLWDIONZERULET.

inletOutletFvPatchField.H

#ifndef inletOutletFvPatchField_H
#define inletOutletFvPatchField_H

#tinclude "mixedFvPatchField.H"

namespace Foam

{

Ty Sy Sy Sy Ry Sy Sy Ry RSy Ry Sy Sy Sy Ly Sy Sy S —— *y
Class inletOutletFvPatchField Declaration

¥H e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmm e m—————— * /

template<class Type>
class inletOutletFvPatchField

: o . )y e inletOutlet &1, mixed &N SIRAE

. public mixedFvPatchField<Type> . 7_‘>j|/— l\gaz%'fﬁﬁﬁ
ANS—PORT NLVE, EEOB(CH LT

provected: {EFIATREIMRR SR AT O S R E TR

// Protected data

//- Name of flux field
word phiName_;

MOSADIATZRNRNDZET, FOIATZHIRITEET.
BZIEET DY, BDRZEIEET DI, FRE




Doxygen RF+I1XA> FOHE

> CNERBRDIBIHRNA T SO L CERETEET.
URL: http://www.openfoam.org/docs/cpp/

L OpenFOAM C++ Documentation

EEm

Home Features Download Documentation Licensing Code Development

Main Page | Related Pages | Modules | Namespaces | Classes | Files " inletOutlet

[inletoutletFvPatchField Foam| e
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> Description & Note

Detailed Description

template<class Type>
class Foam::inletOutletFvPatchField< Type >
This boundary condition provides a generic outflow condition, with specified inflow for the case of return flow.

Patch usage

Property Description Required Default value
phi Flux field name no phi
inletValue Inlet value for reverse flow yes

Example of the boundary condition specification:

myFPatch

{
type inletQutlet;
phi phi;
inletvValues uniform 0;
value uniform 0;

}

The mode of operation is determined by the sign of the flux across the patch faces.
Note
Sign conventions:

» Positive flux (out of domain): apply zero-gradient condition

« Negative flux (into of domain): apply the "inletValue" fixed-value
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> 5 ADFREER

fvPatchField< T
oo ype> . BELTWBISR: REDUER
« Public 73k JEfHDKEN
mixedFvPatchField<
Type >

XD R 75 DaF#l A

Public ﬁ-l*ﬁ The boxes in the above graph have the following meaning:
m A filled gray box represents the struct or class for which the graph is generated.

m A box with a black border denotes a documented struct or class.
inletOutletFvPatchField = A hox with a grey border denotes an undocumented struct or class.
< Tﬂp - = A box with a red border denotes a documented struct or class forwhich not all
inheritance/containment relations are shown. A graph is truncated if it does not fit

within the specified boundaries.
The arrows have the following meaning:
= A dark blue arrow is used to visualize a public inheritance relation between two

classes.
freestream . m A dark green arrow is used for protected inheritance.
t TF\fPalChFIGld m A dark red arrow is used for private inheritance.
< lype> = A purple dashed arrow is used if a class is contained or used by another class.
The arrow is labeled with the variable(s) through which the pointed class or struct

[legend] is accessible.
= A vellow dashed arrow denotes a relation between a template instance and the
template class it was instantiated from. The arrow is labeled with the template

parameters of the instance.
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Member Function Documentation

TypeName ( "inletOutlet” )
Runtime type information.

virtual tmp<fvPatchField<Type> > clone( ) const inlinevirtual

Construct and return a clone.

Reimplemented from mixedFvPatchField< Type >.
Reimplemented in freestreamFvPatchField< Type >.
Definition at line 152 of file inletOutletFvPatchField.H.

virtual tmp<fvPatchField<Type> > clone( const DimensionedField< Type, volMesh > & iF ) const inlinevirtual

Construct and return a clone setting internal field reference.
Reimplemented from mixedFvPatchField< Type =.
Reimplemented in freestreamFvPatchField< Type >.
Definition at line 169 of file inletOutletFvPatchField.H.

Member Data Documentation

word phiName_ protected

Mame of flux field.
Definition at line 110 of file inletOutletFvPatchField.H.
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> RICV—=RXT7A)VZ2HWNTC, A A NS O9ZERLUEXT.
src/finiteVolume/fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchField.C

template<class Type>
Foam: :inletOutletFvPatchField<Type>::inletOutletFvPatchField

( p
const fvPatch& p, j/Z hjggt(i %‘ ;7&0)'1
const DimensionedField<Type, volMesh>& iF,
const dictionary& dict DIL%L/"J_ L _-_!?;,_._,j: rﬁ_(LDR}:E
) « AL MEIZEETE
- | | TBRELT, PEMLLET.
mixedFvPatchField<Type>(p, iF),
phiName_(dict.lookupOrDefault<word>("phi", "phi"))
{
this->refValue() = Field<Type>("inletValue", dict, p.size()); [«
if (dict.found("value")) OSSR mixed FFODRFEDTEIC
{ N
fvPatchField<Type>: :operator= 1§ﬁﬁ éﬂ% 3DD% gﬂld)'fﬁ%%}]ﬁﬂ'ﬂ_’,
(
Field<Type>("value", dict, p.size()) « refValue_ = inletValue (38TE1E)
} )3 « refGrad_ = pTraits<Type>::zero
else « valueFraction_ = 0.0
{

fvPatchField<Type>::operator=(this->refvalue());
¥

this->refGrad() = pTraits<Type>::zero;
this->valueFraction() = 0.0;

A
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src/finiteVolume/fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchField.C

template<class Type>
Foam: :inletOutletFvPatchField<Type>::inletOutletFvPatchField

(
const fvPatch& p,
const DimensionedField<Type, volMesh>& iF,
const dictionary& dict
)
mixedFvPatchField<Type>(p, iF),
phiName_(dict.lookupOrDefault<word>("phi", "phi"))
{

this->refValue() = Field<Type>("inletValue", dict, p.size());

« lookupOrDefault ={ERId &L, I—H—IMEZRIEE L CTLWRWESEI(CE,
FIA) MBZERT D28, HEHNWA (Required) TIix<2ADET.
« 2DHDBIRIC, TITAI MEZFRELET.

¥table
Property | Description | Required | Default value
phi | Flux field name | no | phi
inletvValue | Inlet value for reverse flow | yes |

¥endtable
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> X>)\E8#% updateCoeffs (I, inletOutlet Z{EDEARNS A T ThH D mixed &1+
DIEFMEDSTEICERAINIEHOEZEFHFTUET.

inletOutletFvPatchField.C

//***************Member\Functions *************//

template<class Type>
void Foam::inletOutletFvPatchField<Type>::updateCoeffs()

{
if (this->updated())
{
return;
}
const Field<scalar>& phip =
this->patch().template lookupPatchField<surfaceScalarField, scalar>
(
phiName_
)
this->valueFraction() = 1.0 - pos(phip); |
odFuPatchE e lde Tymes : £ i dmteCont el TRRiE phi DFEICHLT
g TEDEE e el LRIk Ty PE> £ 2 VPEEtetoRitiial ) valueFraction ODiE%=stE

> IBFMEDFTE(L, mixed &40 S AD evaluate BEMNMTUVET (GHllZ4E).
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> R phi DS riem

Vo 2la ol e |

mMNomEE MARDFF= =HEadats;
A phi < 0 thwm
pian phi > 0

BFRCHTDERRD NLDmEH, STEBEEHOINESES (CERSNTLD
28I, CORDIIBEMICBEMRICIRDFT.

> pos %

src/OpenFOAM/primitives/Scalar/Scalar.H

inline Scalar pos(const Scalar s)

q (s) = 1ifs=0
return (s >= 0)? 1: 0; pos{s) = 0ifs<O0
}

B EMS
> Z# valueFraction_ DE(ZL, FRNDEIE (RER phi ODFFS) (G0 TEAL

0 (RHOBE

valueFraction_ = { 1 (RADIES)
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> inletOutlet %%, RIS phi OFSHSHIELUIERNOEIET(CLD,
TEDOLSIHEDITUIEZITNET.

o BN Fad (phi > 0) DFE:
U
p
J4<>0 (zeroGradient) %% *—
BRE U= U,
IRREHETIL

o MM FRA (phi < 0) DIFE:

T+ UL (fixedValue) 4%
IBFME U = inletValue (1—Y—15%E(E)

REET
myPatch
{
type inletOutlet;
phi phi;
inletValue uniform (0 0 0);
value uniform (0 0 0);
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> pressureInletOutletVelocity MDY — X 11— RDGFAZIRZRLUET .

ETIANVR
$ src
$ find . -name "pressurelnletOutletVelocity*"

EITHER
(—Eb&lE)
./finiteVolume /fields/fvPatchFields/derived/pressurelnletOutletVelocity

/finiteVolume /fields/fvPatchFields/derived/pressurelnletOutletVelocity/pressurelnletOutletVel
ocityFvPatchVectorField.C

/finiteVolume /fields/fvPatchFields/derived/pressurelnletOutletVelocity/pressurelnletOutletVel
ocityFvPatchVectorField.H

/finiteVolume /fields/fvPatchFields/derived/pressurelnletOutletVelocity/pressurelnletOutletVel
ocityFvPatchVectorField.dep

- pressurelnletOutletVelocity &MY —X 11— RDRET « LT KU
src/finiteVolume /fields /fvPatchFields /derived/pressurelnletOutletVelocity
« 2DDTF7AI
- pressurelnletOutletVelocityFvPatchVectorField.C
- pressurelnletOutletVelocityFvPatchVectorField.H

inletOutlet D& E T 71 )LDOEMNERD TULET.
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> 2 DDIRFRFEMH DTS ADIEL
- inletOutletFvPatchField > X:
T —hrISRAEUVUTERESIN, ETCOERDODIAT (RHAS5—, NI B,
(XFFR) > VL etc.) (CXUTEABIGEIRDO S A E U TERETESNTLET.
- pressurelInletOutletVelocityFvPatchVectorField 0= X:
KFEDT A TDEE (CDBEIFINT ML) (T U TDHMERTEERISAELT
uxuféﬂfb\iﬁ_
> OpenFOAM MDIFFREZEMHDI S A DbnaFRE]

-« T2IL—KMIOSRE

1552144 + FvPatchField
inletOutletFvPatchField

o BEOIATHMEFESNTVDIRARARM IS AL

IR %&44 + FvPatch + Z# DB + Field

pressurelnletOutletVelocityFvPatchVectorField
inletOutletFvPatchVectorField




pressurelnletOutletVelocity &+

inletOutlet FFDBEERIULDIC, V—ROA— RZHERLUTWVWEFET.

> F9, w45 —T71)L pressurelInletOutletVelocityFvPatchVectorField.H M
Nz~ UCHERUET.

EITIONY> R

$ cat finiteVolume/fields/fvPatchFields/derived/pressurelnletOutletVelocity/¥
> pressurelnletOutletVelocityFvPatchVectorField.H
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> BIED Description & Note DIE(C, ERZMADFRIPNEEIRETNTULET.

pressurelnletOutletVelocityFvPatchVectorField.H

Description
This velocity inlet/outlet boundary condition is applied to pressure EFEEuajif
boundaries where the pressure is specified. A zero-gradient condition is n

applied for outflow (as defined by the flux); for inflow, the velocity is
obtained from the patch-face normal component of the internal-cell value.

The tangential patch velocity can be optionally specified.

¥heading Patch usage

¥table EANC S I =Y
Property | Description | Required | Default value DR}E}\jx 9
phi | flux field name | no | phi
tangentialVelocity | tangential velocity field | no |

¥endtable

Example of the boundary condition specification: AN =,

¥verbatim e S J_:t

myPatch

{
type pressureInletOutletVelocity;
phi phi;
tangentialVelocity uniform (© 0 0);
value uniform 0;

}

¥endverbatim

Note

Sign conventions:

- positive flux (out of domain): apply zero-gradient condition

- negative flux (into of domain): derive from the flux in the patch-normal
direction
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> EDFATOERENSRELTLWDIONZERULET.

pressurelnletOutletVelocityFvPatchVectorField.H

#tinclude "fvPatchFields.H"
#include "directionMixedFvPatchFields.H"

namespace Foam

{

S 515 5 1 1 1 1 1 1 5 5 1 5 5 5 5 5 5 5 5 551 111 5 55 6 5 5 5 5 5 550 505 11 1 1 11 5 5 5 xy
Class pressurelnletOutletVelocityFvPatchVectorField Declaration

¥ F o o o o o o o o o e o o o e e e e e oo * /

class pressurelInletOutletVelocityFvPatchVectorField

public directionMixedFvPatchVectorField

- pressurelnletOutletVelocity &%, directionMixed &4 H5ikE

- S RX% pressurelnletOutletVelocityFvPatchVectorField (C
Vector “fFW\TWBDZEMNS, NI NLEEICH UTDIMERARIGETH D
CERNDMDET.
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> RICVY—=RT7AI)VZ2FWNT, A NSO ZMHERLET.

pressurelnletOutletVelocityFvPatchVectorField.C

//****************constr\uctors **************//

Foam: :pressureInletOutletVelocityFvPatchVectorField::
pressureInletOutletVelocityFvPatchVectorField

(
const fvPatch& p,
const DimensionedField<vector, volMesh>& iF,
const dictionary& dict
)
. directionMixedFvPatchVectorField(p, iF),
phiName_(dict.lookupOrDefault<word>("phi"”, "phi"))
{
fvPatchVectorField: :operator=(vectorField("value", dict, p.size()));
if (dict.found("tangentialVelocity")) 3 DOD) fax_g,ﬁ'ﬂ‘%
{
setTangentialVelocity %)J,Hﬂ'ﬂ_’, LCL \ig_ .
( - refValue_ = (0, 0, 0)
s vectorField("tangentialVelocity", dict, p.size()) . refGrad_ — (0, 0’ O)
) « valueFraction_ = E1775)
else
{ — p "
refValue() = vector::zero; 4%‘:—/ tang?{'tflvek)c'ty
) | JASA—HIHBEENTND
1 B [— —
refGrad() = vector::zero; 17’5':'(‘—(3:/ L@1§?4§30t/\‘\
valueFraction() = symmTensor::zero; reraIue_ ZitE (/A/\_‘/)
}
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> X > )\E9%% setTangentialVelocity ZWZ2LUET .

pressurelnletOutletVelocityFvPatchVectorField.C

//***************Member\Functions *************//

void Foam::pressurelnletOutletVelocityFvPatchVectorField::
setTangentialVelocity(const vectorField& tangentialVelocity)

{

tangentialVelocity = tangentialVelocity;

const vectorField n(patch().nf());

refValue() = tangentialVelocity - n*(n & tangentialVelocity );
}

. tangent:alVeIoc:ty F—J— RHMRESNTLIIHFEICIT,
DFRTEE (RNT ML) DIRFIERE D Z5TE U T, refValue_ ODABICERTE
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> RFMEDETRICERASNDIEERDIEDEH

pressurelnletOutletVelocityFvPatchVectorField.C

void Foam::pressurelnletOutletVelocityFvPatchVectorField: :updateCoeffs()

{
if (updated())

{
}

return;

const fvsPatchField<scalar>& phip =
patch().lookupPatchField<surfaceScalarField, scalar>(phiName );

A

valueFraction() = neg(phip)*(I - sqgr(patch().nf()));

directionMixedFvPatchVectorField: :updateCoeffs(); valueFraction OE¥
directionMixedFvPatchVectorField: :evaluate();

tangentialVelocity tangentialVelocity

ZRE UGS ZERTE UTIdWGE
tangentialVelocity
- n*(n & tangentialVelocity)

refValue_ vector::zero

refGrad_ vector::zero

valueFraction_ neg(phip)*(I - sqr(patch().nf()))
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> R phi DFFS riem

Vo 2la ol e |

mMNomEE MARDFF= =HEadats;

A phi < 0 thww
pian phi > 0

> neg B#R

src/OpenFOAM/primitives/Scalar/Scalar.H

inline Scalar neg(const Scalar s)

return (s < 9)? 1: 0;

} 1ifs<0

> Z# valueFraction_ DE(Z, FRNDEE (RER phi ODFFS) (G0 TEAL

valueFraction() = neg(phip)*(I - sgr(patch().nf()));

: o FITY (REDIZE)
valueFraction_ = I-n®n (RADES




directionMixed &4 | valueFraction MD%%Z|

> EOAMICEESDERENEENDIDOMNZE valueFraction ' 1> ~O—)L

valueFraction IRRDERA IBROERA
fixedValue fixedGradient
1 UL &4 J AN &N
fixedGradient fixedValue
VA% i 1 UL &%
s — fixedValue
I' (Eeif751) 71 VL&
DS
L, fixedGradient
O (F=4751) JAT R
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> pressurelnletOutletVelocity (%, FiRE phi DFESMNSHEULTE
MNDEEICKD, TEEDOKD(THEDIHUIBZITVET.

. SEND Tl (phi > 0) DHE:
Up
2AHMED: J1<>0 (zeroGradient) %44 o—,
BFE U = U, u
IBREHETIL

o MM FRA (phi < 0) DIFE:

- E¥RRRSY: zeroGradient &{f
UJ_ == UpJ_

- ¥R 0 UL (fixedValue) 4%
U, = tangentialVelocity,

I554E U = U,, + tangentialVelocity,
(tangentialVelocity =5%E U TCUWRVMEE(C(E, IBRE D (BT ML)
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> pressureInletOutletVelocity 1F(4,
[ENZERE UISBRRICBWTERTZ I MRDIRTFREMSF

Description
This velocity inlet/outlet boundary condition is applied to pressure
boundaries where the pressure is specified.

> C D pressure is specified #F+—— RICUT, MBI T DM
IRV ESHIRREL THET.

$ cd $FOAM_SRC/finiteVolume/fields/fvPatchFields/derived/
$ find . -name "*.H" | xargs grep -l "pressure is specified"

EENEES

./fluxCorrectedVelocity/fluxCorrectedVelocityFvPatchVectorField.H
./pressureDirectedInletOutletVelocity/pressureDirectedInletOutletVelocityFvPatchVectorField.H
./pressureDirectedInletVelocity/pressureDirectedInletVelocityFvPatchVectorField.H
./pressurelnletOutletParSlipVelocity/pressurelnletOutletParSlipVelocityFvPatchVectorField.H
./pressurelnletOutletVelocity/pressurelnletOutletVelocityFvPatchVectorField.H
./pressurelnletUniformVelocity/pressurelnletUniformVelocityFvPatchVectorField.H
./pressurelnletVelocity/pressurelnletVelocityFvPatchVectorField.H
./pressureNormallnletOutletVelocity/pressureNormallnletOutletVelocityFvPatchVectorField.H
.JrotatingPressurelnletOutletVelocity/rotatingPressurelnletOutletVelocityFvPatchVectorField.H
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> BIED Description & Note DIE(CH DA ZMHERULET.

uniformTotalPressureFvPatchScalarField.H

Description
This boundary condition provides a time-varying form of the uniform total
pressure boundary condition.

¥heading Patch usage

¥table
Property Description | Required Default value
] velocity field name | no ]
phi flux field name | no phi

| |
| |
| |
rho | density field name | no | none
| |
| |
|

psi compressibility field name | no none

gamma ratio of specific heats (Cp/Cv) | yes

pressure total pressure as a function of time | yes |
¥endtable

Example of the boundary condition specification:

¥verbatim
myPatch
{
type uniformTotalPressure;
U U;
phi phi;
rho rho;
psi psi;
gamma 1.4;
pressure uniform 1le5;
}
¥endverbatim

The ¥c pressure entry is specified as a DataEntry type, able to describe
time varying functions.

Note
The default boundary behaviour is for subsonic, incompressible flow.
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> BFEIZEICHIG U TODRENE S DDHIEMRA >

uniformTotalPressureFvPatchScalarField.H

#ifndef uniformTotalPressureFvPatchScalarField_H
#define uniformTotalPressureFvPatchScalarField_H

#tinclude "fixedValueFvPatchFields.H"

FEERBIMEFREI L,

#include "DataEntry.H"

//**********

“DataEntry.H” 1> 2)L— REanTL\3

namespace Foam

{

T S P *y
Class uniformTotalPressureFvPatchField Declaration

¥ H o o o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmmmm—— - * [

class uniformTotalPressureFvPatchScalarField
public fixedValueFvPatchScalarField

// Private data
(FREZ)

//- Heat capacity ratio
scalar gamma_;

//- Table of time vs total pressure, including the bounding treatment
autoPtr<DataEntry<scalar> > pressure_; H%FEI?E"]@YE'{E%*&%%'E’;&@
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> DataEntry.H 77 1)Lz >0)l—RUTWBI7AILZIEIT Z&ET,
R Z L (CXTIE U TE EDAMDE M ZIRZRB]EE T T .

$ cd $FOAM_SRC/finiteVolume/fields/fvPatchFields/derived/
$ find . -name "*.H" | xargs grep -1 "DataEntry.H"

EENEES

.JcylindricallnletVelocity/cylindricalInletVelocityFvPatchVectorField.H
./fan/fanFvPatchField.H
./flowRatelnletVelocity/flowRatelnletVelocityFvPatchVectorField.H
.JoscillatingFixedValue/oscillatingFixedValueFvPatchField.H
.JrotatingPressurelnletOutletVelocity/rotatingPressurelnletOutletVelocityFvPatchVectorField.H
.JrotatingTotalPressure/rotatingTotalPressureFvPatchScalarField.H
./rotatingWallVelocity/rotatingWallVelocityFvPatchVectorField.H
./swirlFlowRatelnletVelocity/swirlFlowRatelnletVelocityFvPatchVectorField.H
.JtimeVaryingMappedFixedValue/timeVaryingMappedFixedValueFvPatchField.H
JuniformFixedGradient/uniformFixedGradientFvPatchField.H
.JuniformFixedValue/uniformFixedValueFvPatchField.H
JuniformInletOutlet/uniformInletOutletFvPatchField.H
JuniformJump/uniformJumpFvPatchField.H
JuniformJumpAMI/uniformJumpAMIFvPatchField.H
JuniformTotalPressure/uniformTotalPressureFvPatchScalarField.H

Z81(C uniform DMIWTWBEHFIL, IEERICHIGLTWLET,




IEERE KAFDH

> uniformFixedValue &%
- BFRIN(CIEFUME (uniformValue) "E{L 3357+« UL &4
« fixedValue &Z{4DIEEEIR

> uniformFixedGradient 1%
- BFEIN(CIEROEFE A BLEME (uniformGradient) "L 9 3 ) 1N > %44
- fixedGradient &{FDIEEFIR

> rotatingWallVelocity
BFRIEY (C[EERERE (omega) W21t B [OIEREERE F

> flowRatelInletVelocity
BFRIR (CARTERE (volumetricFlowRate) or EE27R2 (massFlowRate) 1’
ZAL T DIMARESEF

> uniformTotalPressure
BERIA(CEE (pressure) &AL I DIEIEFREL

I2E




B35 pipeCyclicFa1—MUZ)L

CDETIL, F1— bUJ7)L pipeCyclic (CERD#EAHET .
ZDEDF—T— R, RD2DTTY.

« codedFixed 514
- [EHAIEFREYF

97



pipeCyclic F1— MU ILDELT

> pipeCyclic ¥1—KU7ILD7 4 LI KNIICEEULT, stBIRFZERUET.

EITONY R

$ run
$ cd tutorials/incompressible/simpleFoam/pipeCyclic

$ Is

STEEITRIDST LU MUERK

0.org constant system

> Allrun ROUT M ZERITUT, stBRFOERSIVAEZERITUFT.

TNV R

$ ./Allrun

> STEMRTUIZS, Is ONX RTT« LU MUDEBRRERANET.
STEEITROT « LU NUERK

0 239 dynamicCode log.refineHexMesh processorl system
@.org Allclean log.blockMesh log.simpleFoam processor?2
100 Allrun log.decomposePar log.topoSet processor3
200 constant 1log.reconstructPar processoro processor4

« dynamicCode EWDEBIDT « LI NUBMERRESN TWLWBDOWER TEETY.




patchSummary 1—5« U5« TIRRFADHER

> patchSummary 1—>1 U4 ZE70C, ZOF1—hrUJI7ILIC
FRINTVWBIIRFREFHFOUI MR RUET.

EITONY> R

$ patchSummary

SRATHER

Time = 239

Valid fields:
volScalarField nut
volVectorField U
volScalarField k
volScalarField p

volScalarField epsilon

patch : inlet
scalar nut calculated
scalar k turbulentIntensityKineticEnergylnlet
scalar p zeroGradient
scalar epsilon turbulentMixingLengthDissipationRatelnlet
vector U codedFixedValue

FTwIORA> M1
codedFixedValue %1%
IRR—=(THE <




patchSummary 1—5« U5« TIRRFADHER

SRATHGR

patch : outlet
scalar nut calculated
scalar k inletOutlet
scalar p fixedValue
scalar epsilon inletOutlet
vector U inletOutlet
group : cyclicAMI
scalar nut cyclicAMI .
scalar k cyclicAMI FITVINAZ B2
scalar p e \IlR JEIHAIR R4 cyclicAMI
scalar epsilon cyclicAMI
vector U cyclicAMI
wall : walls
scalar nut nutkWallFunction
scalar k kgRWallFunction
scalar p zeroGradient
scalar epsilon epsilonWallFunction
vector U fixedValue
End

patchSummary 1—>+ )5«

BRI U TEHSN TVBIRFRZEAD I A MRFRI E(CRRUKT.

100



codedFixedValue &{4D5%7E

> ZF9, codedFixedValue &{h SR LET.

> 0/U J71)L%ZKT, codedFixedValue &{+MD:%E =MD

0/U
inlet
{
type codedFixedValue;
redirectType swirl;
code code
#{ voz3>
const vector axis(1, 0, 0);
vectorField v(2.0*this->patch().Cf() ~ axis);
v.replace(vector::X, 1.0);
operator==(v);
#};
value $internalField;
}

e V—RXT7AIVICEIMENTWVNBELDRRT— RMMEREZGFDETEIC
FRESNTULWDIONERTEET.
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codedFixedValue &&(CDUT

> codedFixedValue 141X, BZMRET DT U T LIRFREM (fixedValue)
DIBEICIE, TDEDOGHESEZ—FT 4> IBCENTEETT.

> STERTRICFEE=ER UM dynamicCode & W\S&RIDT « LU KU,
Z D codedFixedValue &&= EAUEC ETERRSNIZEDTT.

dynamicCode -« L2 U DERL

— 02cb04a6228la4e8f2d8aa84ceclll5d4eelbs0f
— 2cla7ee7b5369acae9dal48f9823fdd8cde6256a
— 91066c16201c6403a4bof7d4a7edb347e7d99032
— 9273df81ebe52476€105ce9128b702a57ad95417
— platforms

L — 1inux64GccDPOpt

swirl

— Make

— fixedValueFvPatchFieldTemplate.C
— fixedValueFvPatchFieldTemplate.H
— fixedValueFvPatchFieldTemplate.dep
— 1nInclude

. TRHETHEIAIZERDH, codedFixedValue HREEF(CEAZR U TWLWET.




codedFixedValue &&(CDUT

> F9, ANvH-—T7A)LhSHERUET.

ETAVR

$ cat dynamicCode/swirl/fixedValueFvPatchFieldTemplate.H

dynamicCode/swirl/fixedValueFvPatchFieldTemplate.H

class swirlFixedValueFvPatchVectorField

A

public fixedValueFvPatchField<vector>

fixedValue &0 0 S A SikE

{
public:

//- Information about the SHAl1l of the code itself
static const char* const SHAlsum;

//- Runtime type information

IBRFME(E, redirectType
TypeName("swirl"); |

- BREMOSADZAIL, BEHDELE redirectType (CERTEUEZBINSREDET.
redirectType + FixedValueFvPatch + Z#H MDA + Field




codedFixedValue &&(CDUT

> RICVY—=RXIT7AI)I =R UEXT.

ETAVR

$ cat dynamicCode/swirl/fixedValueFvPatchFieldTemplate.C

dynamicCode/swirl/fixedValueFvPatchFieldTemplate.C

void swirlFixedValueFvPatchVectorField: :updateCoeffs()

{
if (this->updated())
{
return;
}
if (false)
{
Info<<"updateCoeffs swirl shal: 3ff7f7c0f3ae27d7889404869a7b49e22adab2a7¥n";
}

//{{{ begin code

#line 33 "/opt/OpenFOAM/custom-
2.4.x/run/tutorials/incompressible/simpleFoam/pipeCyclic/0/U.boundaryField.inlet"
const vector axis(1, @, 9);

A

vectorField v(2.0*this->patch().Cf() ~ axis);
v.replace(vector::X, 1.0);
operator==(v);

//}}} end code code U= 3> (CeEahUTE
d— RS C(ICfERAESNZET.

this->fixedValueFvPatchField<vector>: :updateCoeffs();




codedFixedValue &{ICDWT

> ZTDY—RXIT7AILDAZINAILDFET 7 1)L

dynamicCode/swirl/Make/files

/* dynamicCode:
* SHA1 = 3ff7f7c0f3ae27d7889404869a7b49e22adab2a7
*/

fixedValueFvPatchFieldTemplate.C

LIB = $(PWD)/../platforms/$(WM_OPTIONS)/lib/1libswirl 3ff7f7c0f3ae27d7889404869a7b49e22adab2a7

dynamicCode/swirl/Make/options

/* dynamicCode:

* SHAl1 = 3ff7f7c0f3ae27d7889404869a7b49e22adab2a7
*/

EXE_INC = -g ¥

-I$(LIB_SRC)/finiteVolume/1lnInclude ¥

LIB LIBS = ¥
-10penFOAM ¥
-1finiteVolume ¥

> STEERTRCEESTIO/\1ILUTERRcNZES 1T S UL, Make/files (C
BESNZST« L2 kY dynamicCode/platforms/linux64GccDPOpt/lib/
(CYERRENZET.

> SAJSUDERINE, EEULRVWLDICEB THAINET.




codedFixedValue &{4&E &8

> codedFixedValue &%= EHT3 &,

« code U< 3> (i Licd— R%Z updateCoeffs() (CF5S
- fixedValueFvPatchField<type> 0> AMSkELUZ

BRFGOSADSA TS UNYVILIN—ETRICEIM TR SNZFT .

« V—XO— RDI&MNT« LU kYU dynamicCode/redirectType
« SATJSUDINT « L2 kU dynamicCode/platforms

> T, type &, COBRRFMHFZFERUCEERDE(CIANDET.
CDOHITIE, TR U EWDART NLEEICERUZDT, type (X vector

> BREJEM OIS ADEHIL, BHOE L redirectType (CREUCZRINSREDET,

> 2 COEKSYAT (fixedValue, fixedGradient, mixed 722&) (CDUWT,
ETRI— RO )I\AILZERATEIRFAEZHANMNER N TEIVWEEA.

> IIRTIL, fixedValue & mixed EA4(CDVWTHILT DIRFEZHANMNFIATE,
IBRZMFDOLHIE, ©NTN, codedFixedValue, codedMixed TTY .




dynamicCodeF« Lo MU D# B 5HEA

> dynamicCode 7« LU ~KUDH =R 3 E, dynamicCode & platforms LUSHNCE
T4 LT NIUNMERRESNTVWDIONERTEET.

dynamicCode 7« L bU &Rk

—| 02cb04a62281a4e8f2d8aa84ceclll5d4eel650F
—| 2cla7ee7b5369acae9dal4819823fdd8cde6256a
—| _91066c16201c6403a4b0ft7d4a7edb347e7d99032
—| _9273df8lebe52476e105ce9128b702a57ad95417
— platforms

L — 1inux64GccDPOpt
— swirl
Make
fixedValueFvPatchFieldTemplate.C
fixedValueFvPatchFieldTemplate.H
fixedValueFvPatchFieldTemplate.dep
1nInclude

> N5, blockMeshDict THRITIFI— RO /1 )LDKLEE (#codeStream) %=
ERUTWRIESHTT.

constant/polyMesh/blockMeshDict

radHalfAngle #calc "degToRad($halfAngle)";

y #calc "$radius*sin($radHalfAngle)";
minY #calc "-1.0*%$y";
ya #calc "$radius*cos($radHalfAngle)";

minZ #calc "-1.0*%%$z";




codedFixedValue &&{EHRAIT I FEDEER

> ETEI—-RIO2)\AILOMEEZFERT DIHE(C(,
$WM_PROJECT_DIR/etc/controlDict 7 7 - )LAD allowSystemOperations
DIERDEZ 1 (CERTET DWENSDFT.

$WM_PROJECT_DIR/etc/controlDict

InfoSwitches

{

writePrecision 6;
writeJobInfo 0;
writeDictionaries 0;
writeOptionalEntries 0;

// Allow case-supplied C++ code (#codeStream, codedFixedValue)
allowSystemOperations 1;

}
> DEXCS OpenFOAM TIZ, COMENFTIAILNTLICEELTHDFT.




T4 VDL IAT DiEERIRFR R

> codedFixedValue OFHETCESE(CTETAII— RZERUET.

> TRZRTE I DIEREZM(L, fixedValueFvPatchVectorField 7= X%
AL TWLNDDT, ROOANX> RTHRZRBIEETY.

$ cd $FOAM_SRC/finiteVolume/fields/fvPatchFields/derived/
$ find . -name "*.H" | xargs grep -l 'public fixedValueFvPatchVectorField'

FRERAEER

./activeBaffleVelocity/activeBaffleVelocityFvPatchVectorField.H
./activePressureForceBaffleVelocity/activePressureForceBaffleVelocityFvPatchVectorField.H
.JcylindricallnletVelocity/cylindricallnletVelocityFvPatchVectorField.H
./flowRatelnletVelocity/flowRatelnletVelocityFvPatchVectorField.H
.JinterstitialInletVelocity/interstitialInletVelocityFvPatchVectorField.H
./mappedFlowRate/mappedFlowRateFvPatchVectorField.H
./mappedVelocityFluxFixedValue/mappedVelocityFluxFixedValueFvPatchField.H
./movingWallVelocity/movingWallVelocityFvPatchVectorField.H
./pressureDirectedInletVelocity/pressureDirectedInletVelocityFvPatchVectorField.H
./pressurelnletVelocity/pressurelnletVelocityFvPatchVectorField.H
./rotatingWallVelocity/rotatingWallVelocityFvPatchVectorField.H
./surfaceNormalFixedValue/surfaceNormalFixedValueFvPatchVectorField.H
./swirlFlowRatelnletVelocity/swirlFlowRatelnletVelocityFvPatchVectorField.H
.JtranslatingWallVelocity/translatingWallVelocityFvPatchVectorField.H
./variableHeightFlowRatelnletVelocity/variableHeightFlowRatelnletVelocityFvPatchVectorField.H

« TNBDY—RXT7AIVICEIRENTL\D updateCoeffs() Z#&E(CTCEXET.




cylindricalInletVelocity &4 35 X® uppdateCoeffs

derived/cylindricallnletVelocity/cylindricalInletVelocityFvPatchVectorField.C

void Foam::cylindricalInletVelocityFvPatchVectorField: :updateCoeffs()
{

if (updated())

{

return;

} BRI D/ S X —FIEDEF

const scalar t = this->db().time().timeOutputValue();
const scalar axialVelocity = axialVelocity ->value(t);
const scalar radialVelocity = radialVelocity ->value(t);
const scalar rpm = rpm_->value(t);

vector hatAxis = axis_/mag(axis_); patch().Cf()
IBR T 1T A ADOHLEZE

const vectorField r(patch().Cf() - centre_ );
const vectorField d(r - (hatAxis & r)*hatAxis);

tmp<vectorField> tangVel MEZErDER
(

(rpm*constant: :mathematical::pi/30.0)*(hatAxis) ~ d
)

operator==(tangVel + hatAxis*axialVelocity + radialVelocity*d/mag(d));

fixedValueFvPatchField<vector>: :updateCoeffs();




codedFixedValue &4 B 5k

> codedFixedValue &4, )\ AXA—-5DE%X/)\—-RI—-5F14>2JUETY.

> TiedDY -1 I codedFixedValue EZ{F(CKXDER i cNIEY — X I— RZREL T,
INSA—=5 (A )NEE) ZEINT BFIELFBITSNTLNET.

BRREDIER
201449820H
FU&IC
HREFOERICDVT,
FRH/IN—F3y

OpenFOAM 2.3.0

AFwS

CoTId, RORAT v ITHRAEFSOERAEOBEERNYS.

1. BT I— ROk LSR8
2. BITRO—FEI2NTIcEDERE Nz O—FERBLZEE
L BEFOI-—FEA—ZICLIzESE

http://www.geocities.jp/penguinitis2002/study/OpenFOAM/create bc.html



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

F1—MUZILDEFTILDHER

> ParaView ZiEg UE 9.

EITONY R

$ paraFoam
ParaView 4.1.0 64-bit - + x
File Edit View Sources Filters Tools Macros Help
ﬁﬁ‘@@mﬁj‘@:?iﬁ K <0 > I> DI % Time: |0 [o 5
U e ci[@sicior [ ) [swcewimemes 1) [ 3 i 24 42 81 2 2 62 [2]@]@ G
900D UOE20D L ss+
Pipeline Browser (& La),wt#lx I +]
H builtin: @lalo]x]
W pipeCyclic.OpenFOAM
Properties
2

| = apply || @ Reset | 3 Delete |

[ Search ... (use Esc to clear text)

&

[] Use VTKPolyhedron

[¥|Mesh Parts

[% internalMesh

[] cyclicAmI - group
[] wall - group

[] inlet - patch

[] outlet - patch

%] sidel - patch

(%] side2 - patch

[] walls - patch

0

[«] B [«]r]




F1—BMNUZILDETILDOTER

> Use VTKPolyhedron AT 3> =BT BE, STEERFNELSERRESNET.

ParaView 4.1.0 64-bit - 4+ X

File Edit View Sources Filters Tools Macros Help

lﬁ @‘@ @‘9 (ﬁ‘@‘?iﬁw {JHDDDD‘H@ﬁmeM [o
H W (esice [ [ [swcewinedges 1) [R5 iz R 83 M A B (2@ G
EOUDBDOE2O®B [Leew o+

vvvvvvvvvvvvvvvvvvvvvvvv Pipeline Browser Layout #1 X I + ]

III|EI|EI|X

| 7 apply || @ Reset |[3 Delete]| 2 |

[ Search ... (use Esc to clear text) ]
(] °

| [%] Use VTKPolyhedron |

[¥|Mesh Parts

[ internalMesh D
[] cyclicAmI - group

[] wall - group

[] inlet - patch

[] outlet - patch

%] sidel - patch I
(%] side2 - patch

[] walls - patch E

[«] B [«]r]

c._______

> COETILTIL, BHER (sidel & side2) ORAAIEE U TIH,
JITAADENERDTLBONHMNDET.




3 ENDOEMIRRFEADEND T

> FEERERSEY (cyclic, cyclicAMI, cyclicACMI) Of#EU\T 7

AT DIFFEHE—HAR

RPVDIBROY—T T XAV aH
[Ol#r or WHET—EX

RV DIERETITAAD
‘ ‘ . {E#% (nFaces) ‘ ‘
AGOMIE
- [MEfa
M= U TWLBIHNEDH.




boundary I 7 - JLDESTE

> boundary D7)\ ZR3 &, EBERDIATH cyclicAMI ([TEEESNTULET.

constant/polyMesh/boundary

sidel side2

{ {
type cyclicAMI; type cyclicAMI;
inGroups 1(cyclicAMI); inGroups 1(cyclicAMI);
nFaces 400; nFaces 250;
startFace 4478; startFace 4878;
matchTolerance ©0.0001; matchTolerance ©0.0001;
transform rotational; transform rotational;
neighbourPatch side2; neighbourPatch sidel;
rotationAxis (10 0); rotationAxis (10 0);
rotationCentre (0 0 0); rotationCentre (0 © 0);

} }

> CN%Z cyclic CESEUTCTYILIN—ZETULRIDETDE,
2 DOMIBARTIITARENEIRDDT, FEEDIT—Avtz—hHbEnT
STENEITTETEREA.
--> FOAM FATAL ERROR:

For patch sidel there are 400 face centres, for the neighbour patch side2 there are 250

From function cyclicPolyPatch::calcTransforms()
in file meshes/polyMesh/polyPatches/constraint/cyclic/cyclicPolyPatch.C at line 161.

FOAM exiting




FEIHAIE R4 cyclic

> cyclic D{EFA
F 11— kUJ7)L : incompressible/SRFSimpleFoam/mixer

N7 DIFFET
IRF DR

TII1ADE
WD I 1T ADHE

N— \ .
cyclic_halfl BABLTHES
cyclic_half0




ERRIE R &4 cyclicAMI

> cyclicAMI OfEFH
F1— ~UJ?)L : incompressible/pimpleDyMFoam/propeller

AMI1

[ElL R CTeE
155

AMI2

RRADOBRE—HULTVWEITH, L
T ITA ADEHBNRT DIEFREIT e
HROTWVWXY.




FEHAER &M cyclicACMI

> cyclicACMI O{ERBHY
F1— KUJ?)L : incompressible/pimpleDyMFoam/oscillatingInletACMI2D

U Magnitude
12 3
|

RPDIBEROAR (XZFE) ‘ ‘ :
hRBRO>TWET.

ACMI1_blockage

ACMI2_couple

ACMI1_couple

ACMI2_blockage




JERATE transform DFEIR3 DDA

Pk B4

- [OlERfZE)CT—E9 DEHAME

o [Ol#ERERODIEEN NE ([ClErEHh
rotational D= rotationCentre &
DM rotationAxis =318
iE)

- EITREICT—ENT DEHEAE

. « R7VZERTDED—FHD
translational | % rfims <o L THERE
separationVector

o [BiE9D2 DDER(ICEA

- cyclicAMI “fEREULT,
ARSATA42OAYVS
sTEH O]RE

noOrdering




BAE RFAFMFISADERR

ZDETIE, ISRDHRAINA X &ITIRIC
EDERZEREI NIEEVOMNMITE DL DI,
IBREMAD S ADA ) BN\ DIEfEZ IRDFTT .

121



IRARMFDHRIIA X

> OpenFOAM DIBRZEMGFZE D AAINAXTBD &L,
FTUWBREHDOSAZER T D EZBIRUET.

> DRI A XVEEDHRN

1. BIFOIRFRRMAISADHRNS, BOOER UEWEAF(SIEWEDZ
RUET.

2. BIRUBRRFMHOSADY—RXD—RzIE—, #wEL,
FREEDHEEZRIR T DL DICITRAZEDELXT.

« USR%E
o A )\BEEER - %

> FIE1(ICHNT, EIRUREWEHISIEWIS R ZBIRT B EICKD,
FE 2 OIREFEZEMNMTUVR T S IDET.

> CEDPEE (basic or derived) DIEFREZFHVERR T DDMNCKD,
ZENMEBIRAS ) EBHNELRDET.




BE LI DIRAFHI S ADER

BOHER UEWEEDIEFIEDS X A H
EDERIT A TIRDH ?
fixedValue, mixed, directionMixed 73.&

HARSYA T OERGZMEUT
BRYA TOEGFOFHS
BECEWEGZIEUET.

BRYATDRRFZM ISR %
FIZICEXUET.

codedFixed, codedMixed
FHEERTEETY.

MBS




IREDBEIRA )N

BOHER UEWEEDIEFIEDS X A H
EDERSA TIRDH ?
fixedValue, mixed, directionMixed 73:&

HARSYA T OERGZMEUT
BRYA TOEGFOFHS
BECEWEGZIEUET.

o A )\EEDENHIER

A AR O (A I\EZICHIGLT)

- X2 )\E8%% . updateCoeffs, write 132&




IREDBEIRA )N

BOHER UEWEEDIEFIEDS X A H
EDERSA TIRDH ?
fixedValue, mixed, directionMixed 73:&

BRYATDRRFZM ISR %
FICICEXRUET.

A > )\ZZZIDENITHIBR
o ARSI DH (A2 )NEEICHIGLT)

« X>)\E%% : evaluate, write [CHIX T
valuelInternalCoeffs
valueBoundaryCoeffs
gradientInternalCoeffs
gradientBoundaryCoeffs
snGrad
fixesValue 12.&




valueInternalCoeffs & valueBoundaryCoeffs

> B 1B THERULUELDIC, MiBZIEREETILICHNT
BHEUE I BIRIC, BRITAANSD

- REBUTHIDXIARD
- HANRT BV

NDEEIEARST1T (fixedValue, mixed, directionMixed 73:&)
CECER>TULWELUE.

> OpenFOAM DIEREZEMH TS ATIECDEVWVERDIND =8I,
BEARIATDOSRAZ EITIRD 2 DOBEEHNA—)IN\—S14 RESNTLET.

« valuelInternalCoeffs()
HREATHI DI AT N\DEFS

« valueBoundaryCoeffs()
BANRD MILNDEFS




valueInternalCoeffs & valueBoundaryCoeffs

> XRIBDEERUE

j V-(Ucp)dV:j dS-Ue) = ) S;-Up by = ) Foy
V S F F |

BRI T+ X !
(CHULT
Fodp = Fy(cordp + o)
valuelnternalCoeffs valueBoundaryCoeffs

src/finiteVolume/finiteVolume/convectionSchemes/gaussConvectionScheme/

gaussConvectionScheme.C

forAll(vf.boundaryField(), patchI)

{
const fvPatchField<Type>& psf = vf.boundaryField()[patchI];
const fvsPatchScalarField& patchFlux = faceFlux.boundaryField()[patchI];
const fvsPatchScalarField& pw = weights.boundaryField()[patchI];

fvm.internalCoeffs()[patchI]
fvm.boundaryCoeffs()[patchI]

patchFlux*psf.valueInternalCoeffs(pw);
-patchFlux*psf.valueBoundaryCoeffs(pw);




fixedValue £+

src/finiteVolume/fields/fvPatchFields/basic/fixedValue/fixedValueFvPatchField.C

template<class Type>
tmp<Field<Type> > fixedValueFvPatchField<Type>::valueInternalCoeffs
(

const tmp<scalarField>&
) const

{

return tmp<Field<Type> >

(
new Field<Type>(this->size(), |pTraits<Type>::zero)

)5 f

|
Fodp = Fp(0- ¢, + &)

template<class Type>
tmp<Field<Type> > fixedValueFvPatchField<Type>: :valueBoundaryCoeffs
(

HREITH DX BT

NDESZU

const tmp<scalarField>&
) const

{ - = UGN}
return |*this; ANDE5H0
}




fixedGradient &%

src/finiteVolume/fields/fvPatchFields/basic/fixedGradient/

fixedGradientFvPatchField.C

template<class Type>
tmp<Field<Type> > fixedGradientFvPatchField<Type>::valueInternalCoeffs
(

const tmp<scalarField>&
) const

{
return tmp<Field<Type> >(new Field<Type>(this->size(), |pTraits<Type>::one));
} Y

| 4%?5511"_{@] DXF AT é
Fb¢b - Fb(l . ¢p ~+ gbldl) BT ROl IC

U TCESHD

template<class Type>
tmp<Field<Type> > fixedGradientFvPatchField<Type>::valueBoundaryCoeffs
(

const tmp<scalarField>&
) const

{
}

return |gradient()/this->patch().deltaCoeffs(

¥




zeroGradient &4F

src/finiteVolume/fields/fvPatchFields/basic/zeroGradient/

zeroGradientFvPatchField.C

template<class Type>
tmp<Field<Type> > zeroGradientFvPatchField<Type>::valueInternalCoeffs

(

const tmp<scalarField>&
) const

{

return tmp<Field<Type> >

( BEATH DB S

new Field<Type>(this->size(), [pTraits<Type>::one
) | 5
} —
_lib<¢5l, — I?i,(?]_ "lej '+' ():)

template<class Type>
tmp<Field<Type> > zeroGradientFvPatchField<Type>::valueBoundaryCoeffs

(

N

NDESH D

const tmp<scalarField>&

) const —

{ BIBNRD ML
return tmp<Field<Type> > NDEFS5RL
(

new Field<Type>(this->size(), pTraits<Type>::zero3

i




src/finiteVolume/fields/fvPatchFields/basic/mixed/mixedFvPatchField.C

template<class Type>
tmp<Field<Type> > mixedFvPatchField<Type>::valueInternalCoeffs

(
const tmp<scalarField>&
) const
{
return|Type(pTraits<Type>::one)*(1.0 - valueFraction_ );
A
}

—
Fpopp = Fp ((1—f)'¢p
+f -refValue+ (1 —f) - refGrad - Idl)

template<class Type>
tmp<Field<Type> > mixedFvPatchField<Type>::valueBoundaryCoeffs

(

const tmp<scalarField>&
) const
{

return
valueFraction *refValue_
+ (1.0 - valueFraction_ )*refGrad /this->patch().deltaCoeffs()

A




gradientInternalCoeffs & gradientBoundaryCoeffs

> WRIBDIBEERIUKDIC, ST TSP IBERERBHETILICHNT
b9 DIRIC, BRITAANSD

- REBUTHIDXIARD
- HANRT BV

NDEEIEARST1T (fixedValue, mixed, directionMixed 73:&)
CECER>TULWELUE.

> OpenFOAM DIEREZEMH TS ATIECDEVWVERDIND =8I,
BEARIATDOSRAZ EITIRD 2 DOBEEHNA—)IN\—S14 RESNTLET.

- gradientinternalCoeffs()
FREATHI DB D N\DES

- gradientBoundaryCoeffs()
F1ANRT BILNANDFS




gradientInternalCoeffs & gradientBoundaryCoeffs

> TS5 7 D IADRERUL

jv v . (TV¢) dV =L ds - (TV ) =Z [ S (V9);

BRITAX
(CHUT l

[,Sp - (V)p = 1_‘blsbl(cglqbp + CgB)

gradientInternalCoeffs

gradientBoundaryCoeffs




gradientInternalCoeffs & gradientBoundaryCoeffs

> 575277 IEDBEEE
src/finiteVolume/finiteVolume/laplacianSchemes/gaussLaplacianScheme/

gausslLaplacianScheme.C

forAll(vf.boundaryField(), patchi)
{
const fvPatchField<Type>& pvf = vf.boundaryField()[patchi];
const fvsPatchScalarField& pGamma = gammaMagSf.boundaryField()[patchi];
const fvsPatchScalarField& pDeltaCoeffs =
deltaCoeffs.boundaryField()[patchi];

if (pvf.coupled()) JEIHALR FR
{ DULHE
fvm.internalCoeffs()[patchi] =
pGamma*pvf.gradientInternalCoeffs(pDeltaCoeffs);
fvm.boundaryCoeffs()[patchi] = Z DD
-pGamma*pvf.gradientBoundaryCoeffs(pDeltaCoeffs); .
) IR DR
else
{
fvm.internalCoeffs()[patchi] = pGamma*pvf.gradientInternalCoeffs();
fvm.boundaryCoeffs()[patchi] = -pGamma*pvf.gradientBoundaryCoeffs();
}




fixedValue £+

src/finiteVolume/fields/fvPatchFields/basic/fixedValue/fixedValueFvPatchField.C

template<class Type>
tmp<Field<Type> > fixedValueFvPatchField<Type>::gradientInternalCoeffs() const

{
return [-pTraits<Type>::one*this->patch().deltaCoeffs();

} x g FEITHI DI AR &
BILNRT ML (IC
| X L/_C%?%EE D

BRITARICHBUNT,
deltaCoeffs() (&, 711 AF.LmEBET)LHOREIOER O ZiR UET .

template<class Type>

tmp<Field<Type> > fixedValueFvPatchField<Type>::gradientBoundaryCoeffs() const
{

}

return |this->patch().deltaCoeffs()*(*this)

A




fixedGradient &%

src/finiteVolume/fields/fvPatchFields/basic/fixedGradient/

fixedGradientFvPatchField.C

template<class Type>
tmp<Field<Type> > fixedGradientFvPatchField<Type>::
gradientInternalCoeffs() const

{
return tmp<Field<Type> >
( (REAT Z
new Field<Type>(this->size(), [pTraits<Type>::zerq) =
/\O) [=] 7_\
}

22 7 ¢ DO n AR

ian
(B¢ LRALR)

B1ART ML
==
template<class Type> NDEFH D

tmp<Field<Type> > fixedGradientFvPatchField<Type>::
gradientBoundaryCoeffs() const

{
}

d¢
[¢Se- (V) = Fblsbl% —

return gradient()s

d¢

an

DAEZIRT A > ) \BEER




zeroGradient &4F

src/finiteVolume/fields/fvPatchFields/basic/zeroGradient/

zeroGradientFvPatchField.C

template<class Type>
tmp<Field<Type> > zeroGradientFvPatchField<Type>::gradientInternalCoeffs() const

{

return tmp<Field<Type> > ZEITH DT EEL S &
( ) \\ ) —
new Field<Type>(this->size(), [pTraits<Type>::zerqd) BART NLDMmF5(C

s a 3L TESL

I |

— 0 (B o OEDTO)
on

[:Sp - (Vo) r = Tp|Spl
b

template<class Type>
tmp<Field<Type> > zeroGradientFvPatchField<Typep::gradientBoundaryCoeffs() const

{

return tmp<Field<Type> >

( v

new Field<Type>(this->size(), |pTraits<Type>::zerao)
)




src/finiteVolume/fields/fvPatchFields/basic/mixed/mixedFvPatchField.C

template<class Type>
tmp<Field<Type> > mixedFvPatchField<Type>::gradientInternalCoeffs() const

{
return|-Type(pTraits<Type>::one)*valueFraction *this->patch().deltaCoeffs()
} 7\

| 1ZEATH DI AR &
f BT NLOm I

[rSr- (Vo) =T|S) | Tdl Gp
f-refValue+ (1 —f)-refGrad - |d|
+I5 (S| d| N

e

XU TESHD

template<class Type>

tmp<Field<Type> > mixedFvPatchField<Type>::gradientBoundaryCoeffs() const
{

return

valueFraction_ *this->patch().deltaCoeffs()*refValue_
+ (1.0 - valueFraction_ )*refGrad_;

A




pTraits (CDWT

> BIR—TFETHOI— RTIE, pTraits EWSBEHZFESCET,
ZEDBEDENZIIEL TWET.

5 X hOd— R | applications/test/pTraits/Test-pTraits.C

ﬁi:ﬁ:gz ";(1)':;;::'":"'“ int main() j__>jl/_ F%P;';f(d)?'é%
. e & el | el ——] =/,
#include "vector.H" { BAZREY (CF87E U C3RAT
#include "tensor.H" printTraits<bool>();
printTraits<label>();
using namespace Foam; printTraits<scalar>();
printTraits<vector>();
[/ * Xk ok ox ok ok ok ok ok ok ok ok ok ok ok kx ok x k x // ppj_ntTpaits(tensop)();
// Main program: - -
> L — NEBDESE {
template<class T> pTraits<bool> b(true);
void printTraits() printTraits(b);
{ }
Info<< pTraits<T>::typeName
<< ": zero=" << pTraits<T>::zero {
<< " one=" << pTraits<T>::one << endl; pTraits<label> 1(100);
} printTraits(1l);
}
template<class T> printTraits(pTraits<scalar>(3.14159));
void printTraits(const pTraits<T>& p)
{ Info<< "End¥n" << endl;
Info<< p.typeName << " == " << p << endl;
} return 0;




pTraits (CDULT

» AN PFOETHERZRUET.

$ app
$ cd test/pTraits
$ wmake

$ Test-pTraits

KATHEER

bool: zero=0 one=1

label: zero=0 one=1

scalar: zero=0 one=1

vector: zero=(0 0 0) one=(111)

tensor: zero=(000000000)one=(111111111)

A

bool ==
label == 100 printTraits<bool>();
End printTraits<scalar>();

printTraits<vector>();
printTraits<tensor>();

pTraits<B>::zero, pTraits<®!>::one ', IBELIEEDEZ
BUTWBDONIMDET.




IRFHBEDEHT correctBoundaryConditions()

> RD1— RZEITIDE, MiEG U DIRFYENEHFRNET.
U.correctBoundaryConditions(),

> F£9, GeometricBoundaryField 7= XMDX>)\E%% evaluate() (&,
IBRZI)IL—TUT, ENENDEFRICBWVWTERTIN TLIIEREZGFD
IS5 AD evaluate =T UET.

src/OpenFOAM/fields/GeometricFields/GeometricField/GeometricBoundaryField.C

template<class Type, template<class> class PatchField, class GeoMesh>
void Foam::GeometricField<Type, PatchField, GeoMesh>::GeometricBoundaryField::
evaluate()

{ A\
(&%)
forAll(*this, patchi)
{

this->operator[](patchi).evaluate(Pstream: :defaultCommsType);
}
(&%)
}

> CCTC, UDEREZMLIC, inletOutlet &= ERUIEIHEIC,
EDLSITIEFUENTTEETNIDON ZF U< RTWEET.




IEFHBEDEHT correctBoundaryConditions()

> inletOutlet {47 > X Tl&, evaluate = A—)\—=-4 RUTULVRL\D
T, TORISATHD mixed &40 =>AD evaluate B'EITSNET.

src/finiteVolume/fields/fvPatchFields/basic/mixed/mixedFvPatchField.C

template<class Type>
void mixedFvPatchField<Type>::evaluate(const Pstream::commsTypes)

{

if (!this->updated()) -
{ valueFraction_DiEDE#
o this->updateCoeffs(); FFAl (R R—=,
}
‘Field<Type>::operator=
| (
f valueFraction_*refValue_
L+
2 1 (1.0 - valueFraction )*
L (
; this->patchInternalField()
§ + refGrad_/this—>patch().deltaCoeffs()E
) |
)5

______________________________________________________________________




IEFHBEDEHT correctBoundaryConditions()

€D inletoutlet 17> XD A> ) \BAE updateCoeffs() #ETL,
IRDIIEZITUNE T,

src/finiteVolume/fields/fvPatchFields/derived/inletOutlet/inletOutletFvPatchField.C

template<class Type>
void Foam::inletOutletFvPatchField<Type>: :updateCoeffs()

{
if (this->updated())
{ A )\Z%
return; valueFraction _
} DAEDEF
const Field<scalar>& phip =
this->patch().template lookupPatchField<surfaceScalarField, scalar>
(
phiName
)
this->valueFraction() = 1.0 - pos(phip);
mixedFvPatchField<Type>: :updateCoeffs(); —
y A > Qs updated_D{E% true (CEE

- updated_(Z, updateCoeffs() ZEXICIFATENEDSH DI ST EEDE
HZRZUTWET.




IEFHBEDEHT correctBoundaryConditions()

> inletOutlet {47 > X Tl&, evaluate = A—)\—=-4 RUTULVRL\D
T, TORISATHD mixed &40 =>AD evaluate B'EITSNET.

src/finiteVolume/fields/fvPatchFields/basic/mixed/mixedFvPatchField.C

template<class Type>
void mixedFvPatchField<Type>::evaluate(const Pstream::commsTypes)

Eif (!'this->updated())

1 I |
IL‘-----~"‘§ this->updateCoeffs(); !
Field<Type>::operator=
(
valueFraction_*refValue_ &% /= valueFraction
+ - X = h:
e (1.0 - valueFraction )* ZfERALTC, RABZSTE
(
this->patchInternalField()
+ refGrad_/this->patch().deltaCoeffs()
)
)
e fvPatchField<Type>::evaluate(); || RICIEA C, updated_0DfE% false (CRT




evaluate & updateCoeffs DRF

> V—XO—RrzR3&, ROBFRICKRO>TLWSZEMDMNDFET.
« EKRKHAT (basic T+ LT KNIJICHE) DISACHUNT
evaluate ZA—)\—5+1 K
- BRYAT (derived T« LD NIICERE) DTS RICHULT
updateCoeffs #A—)\—=Z1 R

> ERSYATTE(C, evaluate (CERESNIEEFREOSTER &,
TOEEICEFNDIA /I ZEHHAERDFET.

BIX(E, BAIATDIDTHS mixed &HEDHE,

- ZOBRMEOHERE, fin—So B T5a5nN,
- ZOHERICE, ROIDOAS N EHIMERSNTVET.

refValue_, refGrad_, valueFraction_

________________________________________________________________________________________________________________________________________________________________




evaluate & updateCoeffs DRF

> BRAATDISXTIS,
- BRIBEOSTERFERITIATOEDZFERL,
o« ZOETERITMERAINTUVWBIA I\ ZEHOAEREEBEEREIDCLET,
BREMADO/)\U T -2 3> %O UTULET.

> CDOXA)\EROTEREN, updateCoeffs (CEZRSNTULET.

Bz, BUEKRYCT mixed FHENSIRE L TULDIRD 2 FEFED
IBREZMFIS AT, updateCoeffs NERD TLET.

« inletOutlet 4D O =X
- valueFraction_ DEZRE phi DFEFEHNSETE

this->valueFraction() = 1.0 - pos(phip);

- variableHeightFlowRate &MU SR (RR—2)
- RER phi OFS EREDER alpha DEHNS, BRIT A A EIC
refValue & valueFraction  =:t&

this->refValue()[i] = alphapl[i];
this->valueFraction()[i] = 1.0;




variableHeightFlowRate &40 35 A® updateCoeffs

src/finiteVolume/fields/fvPatchFields/derived/variableHeightFlowRate/

variableHeightFlowRateFvPatchField.C

void Foam::variableHeightFlowRateFvPatchScalarField: :updateCoeffs()

{
if (this->updated())
{
return;
}

const fvsPatchField<scalar>& phip =
patch().lookupPatchField<surfaceScalarField, scalar>(phiName_);

scalarField alphap(this->patchInternalField());

forAll(phip, i)

{
if (phip[i] < -SMALL)
{
if (alphap[i] < lowerBound_)
{
this->refvValue()[i] = 0.0;
}
else if (alphap[i] > upperBound_)
{ et 2
this->refvalue()[i] = 1.0; ilse
}
else this->refvalue()[i] = 0.0;
{ this->valueFraction()[i] = 9.0;
this->refvalue()[i] = alphap[i]; }
} }
this-svalueFraction()[i] = 1.0; mixedFvPatchScalarField: :updateCoeffs();




evaluate & updateCoeffs MDEIF

BERIATDIS R BRAATDISRA
evaluate() RRTSAA
{ updateCoeffs()
updateCoeffs() 1 .
A )\ZE = fa()
BEMEDFECERSIND ¥
A )I\BHDEZETE
BRIUSAB
. o - updateCoeffs()
IEFMEDSTERZER {
IBFRUE = f(A>)\EE) AN = fb()
b
updateCoeffs %
evaluate %& A—=IN\—-31RKRULT,
A—=I\—31RULT, A NZEHOFEREHES

RAMEDTER ZBER
RARGDINUI -3 NEEICRD




EHDBE(CHIE U EIRRAFRADRE

> ANS—, RTNL, TUVILIREEBEOE (T3 U THERA N DIIEFREZMAFL,
T L — IS RAZERUTEESINTVET.
e scalar
* vector
« tensor

> CDHE, ROKD(CIERFHISABZ[MITTNET.
RRFHI S A% = BHRFMH%A + FvPatchField
#5)) inletOutletFvPatchField, fixedMeanFvPatchField 73&

> ER(CHERI 71U

49']) inletOutletFvPatchField D&

- BREFMFIUSR5.C inletOutletFvPatchField.C
o IBRZMISL.H « inletOutletFvPatchField.H
 IBRZMHS2£2s.C « inletOutletFvPatchFields.C
. IBEZMHS 2% H  inletOutletFvPatchFields.H

fEER s S 7 2 sFwd. H * inletOutletFvPatchFieldsFwd.H

TNTNDR(CHIGUTZ DS RBDEERMNEFD 3 DDIT 7 A )LICEEiREN
TLETY.




EHOE (M UEIRRAFRADRE

> TNENDOBE(CHIT B ISADEENZER
inletOutletFvPatchFields.H

makePatchTypeFieldTypedefs(inletOutlet);

> CCC, makePatchTypeFieldTypedefs ¥Z20O(&, RDKIDICEZERINTULET.
src/finiteVolume/fields/fvPatchFields/fvPatchField /fvPatchField.H

#define makePatchTypeFieldTypedefs(type)
typedef type##tFvPatchField<scalar> type##FvPatchScalarField;
typedef type##tFvPatchField<vector> type##FvPatchVectorField;
typedef type##tFvPatchField<sphericalTensor>
type##FvPatchSphericalTensorField;
typedef type##FvPatchField<symmTensor> type##FvPatchSymmTensorField;
typedef type##FvPatchField<tensor> type##FvPatchTensorField;

K K K K K K

inletOutletFvPatchField D& (C(L,
TEODIOXY> RAEITENET.

typedef inletOutletFvPatchField<scalar> inletOutletFvPatchScalarField;

typedef inletOutletFvPatchField<vector> inletOutletFvPatchVectorField;

typedef inletOutletFvPatchField<sphericalTensor> inletOutletFvPatchSphericalTensorField;
typedef inletOutletFvPatchField<symmTensor> inletOutletFvPatchSymmTensorField;

typedef inletOutletFvPatchField<tensor> inletOutletFvPatchTensorField;




EHDBE(CHIE U EIRRAFRADRE

> YO makePatchFields = AT, RTS (BN
inletOutletFvPatchFields.C

makePatchFields(inletOutlet);

> CCC, makePatchFields (&, RDKXDICEESNTULET.
src/finiteVolume/fields/fvPatchFields/fvPatchField /fvPatchField.H

t#tdefine makePatchFields(type)

makeTemplatePatchTypeField

(
fvPatchScalarField,
type##FvPatchScalarField

)

makeTemplatePatchTypeField

(
fvPatchVectorField,
type#i#tFvPatchVectorField

);

makeTemplatePatchTypeField

(
fvPatchSphericalTensorField,
type#i#tFvPatchSphericalTensorField

)

makeTemplatePatchTypeField

(
fvPatchSymmTensorField,
type#i#tFvPatchSymmTensorField

)

makeTemplatePatchTypeField

(
fvPatchTensorField,
type#i#tFvPatchTensorField

# #K #KK #K K K K K K K K K K K K K K K #K #K #K #K #K #K &

)s




BAIN\HABDA—INN—-F1 RDFL=>D

fvPatchField 75X

value~Coeffs gradient~Coeffs @ evaluate updateCoeffs

value~Coeffs gradient~Coeffs @ evaluate

BAYAT (basic 74 LU MUICRESTNIEEISR)




B6E HRHIIVAXEE?2

OpenFOAM (CREENTL\S MROS—g|i#Eb V)L (—
adjointShapeOptimizationFoam DIFFREFD
NRIILA RZITNET.

BHAMI(CE, HO0Y—5 v MR EDEZ BREE
E UG EDREILETERITA DL DIC, Flc/MEREF
ZEREUXT.

153



CFD (CHFD bRO>—&miE{E
> K2 - ZFFF (2015) ODFEEHNSD5IH
B (CHZAD RO — b2 3FE U CaiEizii =k D MO —&iE1 L
FEF, TOEBHEODSIASFEZESHTLD. MO —&EL(C

SV, SEIEENSABERARTRIESN TVS CREL, TOERFEZ

sRETEEE U THREb 71T D ZERZRE (Borrval and Peterson, 2003) HY
IL<RAWLWSNTULS.

||

A 4

MROS— 2L EHE

s T ZEBMSEEAR TTRIE SN TLD EARE

ZERRZ TR E U TR b a7 D ZEREE




CFD ([CBF3 bhO>—Ri#E(k

» BLILICBEWTERSNIZZERE (porosity) DIEZEETEHRELUT,
B &/IE (F(EEAIL) TR DBERRODMZKRDD LT,
RIELRIBIRNZETEUET .

ZEFRROEM/ NS LTIV

‘ - X .
-/ = MIEDXFTDA M EEEN NE

ZEpRER
alpha

0O &0 100 150 200
I‘\\HIIHI‘\IIHIH\|HII\H’

ZEFEEDENRE NIV
= RSN SRV DT HMEREN N E




CFD ([CBF3 bhO>—Ri#E(k

» BLILICBEWTERSNIZZERE (porosity) DIEZEETEHRELUT,
B &/IE (F(EEAIL) TR DBERRODMZKRDD LT,
RIELRIBIRNZETEUET .

— A% SELE U T TRis iR




OpenFOAM Z#ERA U MRO>—x#E{LiHE

> OpenFOAM (CI&, MROZ—sx@tstERDYVILIN\-&E0UT
adjointShapeOptimizationFoam H'E&EINTUL\ET.

o adjointShapeOptimizationFoam (3,
- RANZXZEEAENETIERIFERIERNETRICHSNT,

{V-(uu)+

au|\=

V-u=90

L

ZEIRR (OpenFOAM TI(Z, alpha £FI1R) &
TR (CEEBI 9 DI HZY — RXIBE LTI

- AOEHODEEZE | ZBMBEEE UIZBSEI(C,

1 1
sz (p+—|u|2)dF—J <p+—|u|2>dF
inlet 2 outlet 2

MRO>—&@E{LETENRIEETY.




OpenFOAM Z#ERA U MRO>—x#E{LiHE

> OpenFOAM (CI&, MROZ—sx@tstERDYVILIN\-&E0UT
adjointShapeOptimizationFoam H'E&EINTUL\ET.

e adjointShapeOptimizationFoam (¥, LJESED 1 DTHD
E2M% T (Steepest decent method) Z&iE L 77)L T X AIC
FRALUTVET.

« RENGTEI (HETEHMDE = ©ILE) (CHITDRUE 01/0a; (it TILES)

DETENRBE.

- EHAD Adjoint (Continuous adjoint) JEZZFERIT DI ECKD,
EETEIDE (CDFZEFTILE) (CKSRVLWETEIRXRNT,
REETENOIEE.




adjointShapeOptimizationFoam (CDU\T

» V=X T 71 )LOEREDSRAA

adjointShapeOptimizationFoam.C

Application
adjointShapeOptimizationFoam

Description
Steady-state solver for incompressible, turbulent flow of non-Newtonian
fluids with optimisation of duct shape by applying "blockage" in regions
causing pressure loss as estimated using an adjoint formulation.

References:

¥verbatim
"Implementation of a continuous adjoint for topology optimization of
ducted flows"
C. Othmer, -
E. de Villiers, SZ 3k
H.G. Weller
ATAA-2007-3947
http://pdf.aiaa.org/preview/CDReadyMCFDO7_ 1379/PV2007 3947 .pdf

¥endverbatim

Note that this solver optimises for total pressure loss whereas the
above paper describes the method for optimising power-1loss.




adjointShapeOptimizationFoam MDtE DN

NO

sTERE

______________________________

-4 K - Adjoint FHEIOD

it SR 7 {58

_________________

STERT




HRAIIA XADBBERT—X 1

> TRSTRICER T 3IRAXMCEET D55

. adjointShapeOptimizationFoam (&, RASTEI(CHULT,
AOTRERE, HAOCTENDRERFZFERAITDICEZEELTULET.

A
U: fixedValue

p: zeroGradient

‘ ]
‘ U: zeroGradient

p: fixedValue

o NP OIREARZMAZERT D5E(CE, Adjoint BIENDIRFEAD
HRIRA AP ETT.




HRIIA XADBBERT —X 2

> BNRNZZEET e

- adjointShapeOptimizationFoam H'¥J/& L CUL\SBEEEELE,
AOEHODOEEZETY.

1 1
I=f (p+—|u|2)dF—J <p+—|u|2>df‘
inlet 2 outlet 2

NS OBEMESZER LU RO —&@tet8 71T 55%a (1,
BB OIS, IRFED or MBEBED TRSNDDOMNTLKD,
FRDOESIBIHDRIIAANKETT.

B2 HRAIIA ADBEEDE R

Adjoint A EI IR
IRRED E WE

(ZNS=li=ia) WHE BaCkD




HRIIA XADBBERT —X 2

> BNRNZZEET e

- adjointShapeOptimizationFoam H'¥J/& L CUL\SBEEEELE,
AOEHODOEEZETY.

1 1
I=f (p+—|u|2)dF—J <p+—|u|2>df‘
inlet 2 outlet 2

NS OBEMESZER LU RO —&@tet8 71T 55%a (1,
BB OIS, IRFED or MBEBED TRSNDDOMNTLKD,
FRDOESIBIHDRIIAANKETT.

NRAIIA ADBEEDEHE

BBE DRI

Adjoint A EI IR

BRIES E —C B D
R IETES WE BEICED

CDFEE T, TDOT—R&/NETT —




HRIIA ADBBEIRT—X 3

> MAETBEOXAEAIERNZTEE T D55
. adjointShapeOptimizationFoam H\Xti& U TUL\BDI(L,
AL AERNNARRA TSR SN ERIEEMBERNGTEDIHZETY.
{\7 c(uu)+au=-Vp+V-|ver Vu+ (Tu)?)]
V-u=20

« IXRIIF—RFAZERE T DIBEPLIIERTEDHZEDLDIC,
AETEOEHIENN LEEDN ERRDIHE(CE,
Adjoint ARERB LV EDIERFEOMADHRAILA ANKETT .




HRAIIAXADBEIRT—X 4

> BLRETILOBEMEDEDEEET DHa

- adjointShapeOptimizationFoam (&, ELRETILICEDETE=NS
B DZEFERDZLICHEDE D =R I S5 LD Frozen turbulence
lix e ONGAE S

s AMEOEDZEET DG (l_(i AL A EX (k g, w etc. ) D
XA IET(CXTIS I D Adjoint Hﬁz_ﬁﬁﬁ¢<%\gh‘@5@f
Adjoint ELRETILOEENNETTY.

- ELRETEDIZE(C(E, Frozen turbulence OiEZERET(C,
ZLRETILD Adjoint AIERBEES AN, BEDTERENm LEUET.




myAdjointShapeOptimizationFoam D{ER%

> Fa1— MU ZETIDAEIC, FTREICFERITDIVILIN—-D
HRIIA XZITVET.
= myAdjointShapeOptimizationFoam DERL

> adjointShapeOptimizationFoam H5MDZEE R

« AOEHODOEEENRBD T D EZMERT DIESHIC,
B ATV IEICCOEZTEL T 7MIILEADUET.

« Adjoint ZEDIRFREZMHDEREN (Othmer et al., 2008) EXFISEL T
WRWBBD NGB DDT, CNZMIETDRIICEEULET.




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

> OpenFOAM DIRIRERTEZ FdHAAICY —=ZF )L &2ed) UK T .

> myAdjointShapeOptimizationFoam D5 « L2 NU&EVERR L,
NAIIA XNCHEIRE@ZITLOET.

ETIAV> R

$ foam

$ cp -r --parents applications/solvers/incompressible/adjointShapeOptimizationFoam ¥
> $WM_PROJECT_USER_DIR

$ cd $WM_PROJECT_USER_DIR/applications/solvers/incompressible

$ mv adjointShapeOptimizationFoam myAdjointShapeOptimizationFoam

$ cd myAdjointShapeOptimizationFoam

$ mv adjointShapeOptimizationFoam.C myAdjointShapeOptimizationFoam.C

$ wclean




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

> Make/files J7 1)l ZzEZRX IV R sed Z{FAU TRELZE T .

EITONY> R

$ sed -i -e "s/adjointShape/myAdjointShape/g" Make/files

$ sed -i -e "s/FOAM_APPBIN/FOAM_USER_APPBIN/g" Make/files

fREER D Make/files

adjointOutletPressure/adjointOutletPressureFvPatchScalarField.C
adjointOutletVelocity/adjointOutletVelocityFvPatchVectorField.C
myAdjointShapeOptimizationFoam.C

EXE = $(FOAM_USER_APPBIN)/myAdjointShapeOptimizationFoam




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

> myAdjointShapeOptimizationFoam.C 7 7 1)Lz FH\T,
TEeD2EFhZiRELET.

- REREFT1: 2EEDEZEH ST BT 77 1)L Objective.dat DEETE
myAdjointShapeOptimizationFoam.C

79 simpleControl simple(mesh);

80

81 OFstream out("Objective.dat"); | 1E/[ 1
82

84

85 Info<< "¥nStarting time loop¥n" << endl;

- IREEREFR2: REEDSBZITONVSY =T 7AILDA>2TIL— R

turbulence->correct();

#include "calcObjective.H" | 1B/ 2

runTime.write();

CONYST—T7A)I&, RR—ZTEKRULET.

> FEEDEENME T UIES, myAdjointShapeOptimizationFoam.C
7ML Zz LEFRFLET.




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

> calcObjective.H T 7 1 )Lz RVERR L, TacZzacik UEXR I (RE(TH:L).

calcObjective.H

// Calculate total pressure difference
scalar inletTotP = 0.0;
scalar outletTotP = 0.0;

forAll(mesh.boundary(), patchI)

{

const polyPatch& pp = mesh.boundary()[patchI].patch();

if (pp.name() == "inlet")
{
inletTotP =
gsum
(

(p.boundaryField()[patchI] + ©.5*magSqr(U.boundaryField()[patchI]))
*mesh.magSf () .boundaryField()[patchI]

)
}
else if (pp.name() == "outlet")
{
outletTotP =
gsum
(
(p.boundaryField()[patchI] + ©.5*magSqr(U.boundaryField()[patchI]))
*mesh.magSf () .boundaryField()[patchI]
)
}




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

> calcObjective.H J 7 1 )LZ5 {ERR L, Taczscik LK.

calcObjective.H

(AIENSDHME)
scalar totPDiff = (inletTotP - outletTotP)/0.001;

out<< runTime.timeName() << " " << totPDiff << endl;

- pitzDaily F1— kUL, BEHH 0.001 m D 2RTEFTILIRDT,
totPDiff METEICHLYT 0.001 TEID>TULET.

o AO&HMIEROEHIZZIEN “inlet” & “outlet” (C
BEELTWNWDDT, IN5ZI7A(ILTEHECETDLDICULT,
NAMDE ECE RS UTHTLSIZE.




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

> Adjoint EHDIEREZMFDY — XA T— RE/IYEEEITDIRIDICHELET.
. fRERFT1: RASModel.H 1> 7)L— R

adjointOutletPressure/adjointOutletPressureFvPatchScalarField.C

#include "adjointOutletPressureFvPatchScalarField.H"
#include "addToRunTimeSelectionTable.H"

#include "fvPatchMapper.H"

#include "volFields.H"

#include "surfaceFields.H"

#include "RASModel.H" | £/

- updateCoeffs() RAEDiRE (REICH<)

void Foam::adjointOutletPressureFvPatchScalarField: :updateCoeffs()

{
if (updated())

{
}

return;

const fvsPatchField<scalar>& phip =
patch().lookupPatchField<surfaceScalarField, scalar>("phi");




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

- updateCoeffs() BEIDIRE (FIBEDHS)
adjointOutletPressure/adjointOutletPressureFvPatchScalarField.C

const fvsPatchField<scalar>& phiap =
patch().lookupPatchField<surfaceScalarField, scalar>("phia");

const fvPatchField<vector>& Up =
patch().lookupPatchField<volVectorField, vector>("U");

const fvPatchField<vector>& Uap =

atch().lookupPatchField<volVectorField, vector>("Ua"); .
patcht ). Lookup (Ua™)s semezs

const incompressible::RASModel& rasModel =
db().lookupObject<incompressible: :RASModel>("RASProperties");

scalarField nueff = rasModel.nuEff()().boundaryField()[patch().index()];
scalarField U n = phip/patch().magSf();

scalarField Ua_n = phiap/patch().magSf();

scalarField Uac_n = Uap.patchInternalField() & patch().nf();

scalarField snGradUan = patch().deltaCoeffs()*(Ua_n - Uac_n);

operator==((Up & Uap) + (Ua_n - 1.0)*U_n + nueff*snGradUan);

fixedValueFvPatchScalarField: :updateCoeffs();




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

> Adjoint TRERDIRAZMAFDY — X I1— R ZmX EEEITDILDICHELFT.
- {REREM 1: RASModel.H O >2)L— R
adjointOutletVelocity/adjointOutletVelocityFvPatchVectorField.C

#include "adjointOutletPressureFvPatchScalarField.H"
#include "addToRunTimeSelectionTable.H"

#include "fvPatchMapper.H"

#include "volFields.H"

#include "surfaceFields.H"

#include "RASModel.H" | £/

- updateCoeffs() RAEDiRE (REICH<)

void Foam::adjointOutletVelocityFvPatchVectorField: :updateCoeffs()

{
if (updated())

{
}

return;

const fvsPatchField<scalar>& phiap =
patch().lookupPatchField<surfaceScalarField, scalar>("phia");




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

- updateCoeffs() BEIDIRE (FIBEDHS)
adjointOutletVelocity/adjointOutletVelocityFvPatchVectorField.C

const fvPatchField<vector>& Up =
patch().lookupPatchField<volVectorField, vector>("U");

const incompressible::RASModel& rasModel =
db().lookupObject<incompressible: :RASModel>("RASProperties");

scalarField nueff = rasModel.nuEff()().boundaryField()[patch().index()];
scalarField nueDelta = nueff*patch().deltaCoeffs();

scalarField U n = Up & patch().nf();
vectorField U t = Up - patch().nf()*U n;
vectorField Uac_t = patchInternalField()
- (patchInternalField() & patch().nf())*patch().nf();

vectorField Ua_t = (nueDelta*Uac_t + U t)/(U_n + nueDelta);
vectorField: :operator=(phiap*patch().Sf()/sqr(patch().magSf()) + Ua_t);

fixedValueFvPatchVectorField: :updateCoeffs();




myAdjointShapeOptimizationFoam MD{ER% (cont’d)

> MEBIMEIENT T UZDT, myAdjointShapeOptimizationFoam =
> )\AILUET.

ETAVR

$ wmake

> ITS5—<a> )AL TETLwnig,
£177 7 1)L myAdjointShapeOptimizationFoam 73",
$FOAM_USER _APPBIN (CERKESNET .

RN >~

$ Is $FOAM_USER_APPBIN




F1—BMUPIVDET

> T—XT7 4 LT NUNEE)

$ run

$ cp -r $FOAM_TUTORIALS $FOAM_RUN

$ cd tutorials/incompressible/adjointShapeOptimizationFoam
$ cp -r pitzDaily mypitzDaily

$ cd mypitzDaily

> constant/transportProperties 7 77 1 )72\,
lambda DfE% -1e5 (CEEL T, [ EFHFEFULET.

constant/transportProperties

transportModel Newtonian;

nu hu [0 2 -1 00 0 0] le-5;
lambda lambda [0 -2 1 0 0 0 0] -1e5;
alphaMax alphaMax [0 © -1 © @0 © @] 200.0;

- m/IMERIEEZEZ X D55 . lambda < 0 (CEYTE
- mXIERIREZEZ X DI5E . lambda > 0 (CEYTE
« IIEEZEZXTLBADIE, EEEDH/IMEIRDT, BOIEZRTELUTULET.




F1—BMUPIVDET

> 0/Ua J71)LZFWT, inlet DIRFREAHFZE FLDXIDICEEL,

FEEHREFLET.
inlet
{
type fixedValue;
value uniform (1 0 9);
}

> STERFEEMLT, VILI—ZFTUXT.

$ blockMesh
$ myAdjointShapeOptimizationFoam




mypitzDaily F1—bMUPIVOEER | 226K alpha DN

Time:
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mypitzDaily F1—bMUPIVOEER | 226K alpha DN
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EEE
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mypitzDaily F1—kU7JL | Adjoint FitiE Ua DIEFRFHE

“(upperWall|lowerWall)”

{
fixedValue; type fixedValue;

uniform (1 @ 0); value uniform (© © 0);

outlet
{

type adjointOutletVelocity;
value uniform (0 0 0);




mypitzDaily F1—kU7JL | Adjoint £ pa DIEFRSEH

inlet

{
}

type

zeroGradient;

“(upperWall|loweriWall)”
{

}

type zeroGradient;

outlet

{
type adjointOutletPressure;

value uniform 0;




mypitzDaily F1—bMU7)L | Ua DIRFEH@AO

> AODIEFREZM (Othmer et al., 2008)

r ﬁt:O

. 0l
<un__%
kn-Vq=0

ZZTC, HEZEXTLWSENEZIZE, RIVEDT,

1 1
I:J <p+—|u|2>dF—f (p+—|u|2)dF
inlet 2 outlet 2

Adjoint FRRDIBFLERRS BT (&, ROKXDICIRDFT.

0
ﬁn = ap (p +—|U|2) —1




mypitzDaily F1—BMU7)L | Ua DIRREMHOEEH

> EEEOIEFREM (Othmer et al., 2008)

r ﬁt:O

. 0l
<un__%
kn-Vq=0

MAETEICHWNT, AOLEEIEROmMAS LT,

o« TREMTE

o [ENDEHRITEAELO

FEOFERZRELTLDIZS, Adjoint BENHIZ I NS FAEHIE.

EEECE, Ir=0732DT, FRAMADE 0 (CIRDFT.

i, =0




mypitzDaily F1—bU7JL | Ua DIREFAFA4@EO

> HODEFREZM (Othmer et al., 2008)

P - . . Ol
p=u-uU+u,il, +vin-V)i, + —
du,
.
0 = i, +v(n - V)il + T
=u,u; +vin-"M; + —
L net t aut

BN UTCEEEZZERXD L, RANEESNET.

p=u-u+u,ll, +vin-V)i, —u,
O zunﬁt'l']/(n' V)iit_ut

AUZFILOO—RTIE, FmFCRRULCIENEIBSN TVET.




mypitzDaily F1—bU7JL | Ua DIREFAFA4@EO

p=u-u+u,il, +vin-V)i, —u,
O =uni\lt+V(n‘ V)ﬁt_ut

2DBORAZ, UTDOXD AL T, Adjoint FiiR Ua DIRFIEHRAL I D
TE(CERLTNET.

%
0 = u,u, + Z(ut — Upe) — Uy

vV A VA
(un +Z) ut —_ Zutc +ut
V ~
R Zutc‘l‘ut
ut=
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value OFSREDHEDEE

> value DETENWVERZSDA . pressureInletVelocity 1552544

src/finiteVolume/fields/fvPatchFields/derived/pressurelnletVelocity/

pressurelnletVelocityFvPatchVectorField.C

Foam: :pressurelnletVelocityFvPatchVectorField::
pressurelnletVelocityFvPatchVectorField

(

const fvPatch& p,
const DimensionedField<vector, volMesh>& iF,
const dictionary& dict

fixedValueFvPatchVectorField(p, iF),
phiName_(dict.lookupOrDefault<word>("phi", "phi")),
rhoName_(dict.lookupOrDefault<word>("rho", "rho"))

— fvPatchVectorField: :operator=(vectorField("value", dict, p.size()))

- COIRFEMF, RFEOARSHRER phi ZERUET.
o BRI 71V asdAOIEE ([, TR U OFFHY, R phi KDEXRTT

(createFields.H).

TR U T 7 1ILDZRFHAPHECIE, AT O phi (FEESNTHST,
IBFMEDSTEDZH(C, updateCoeffs() ZMUH T CENTEFEA (RE).
L7t > T, sTERIBIFDIERIE value DETEZWAICUTWET.




value DXEDVHEDH HH

> FIED A NS OAZTRRDIDICEETDE, ETRFICTS—H
FEUTCUFXRWVET.

[Z 5 g]] fvPatchVectorField::operator=(vectorField("value", dict, p.size()));
= [Z£ 8] updateCoeffs();

src/finiteVolume/fields/fvPatchFields/derived/pressurelnletVelocity/

pressurelnletVelocityFvPatchVectorField.C

void Foam::pressurelnletVelocityFvPatchVectorField: :updateCoeffs()

{
if (updated())

L 572, ATST T - phi DEBESNTORNED,
} ’ lookupObject (CRERLUTUFRWET.

A 4

const surfaceScalarField& phi =
db().lookupObject<surfaceScalarField>(phiName );

const fvsPatchField<scalar>& phip =
patch().patchField<surfaceScalarField, scalar>(phi);




value DEDVHEDH I

> value DSTENNZRREZFDM : surfaceNormalFixedValue 155754

src/finiteVolume/fields/fvPatchFields/derived/surfaceNormalFixedValue/

surfaceNormalFixedValueFvPatchVectorField.C

Foam: :surfaceNormalFixedValueFvPatchVectorField::
surfaceNormalFixedValueFvPatchVectorField

(
const fvPatch& p,
const DimensionedField<vector, volMesh>& iF,
const dictionary& dict

IR5ME value Z5tdHAFIR<TEH,

fixedValueFvPatchVectorField(p, iF), S+ R AR IS Bl % [EHE(CSHES mT AL
refValue_("refValue", dict, p.size()) |

{ i
fvPatchVectorField: :operator=(refValue_*patch().nf());

}
o/U
myPatch
{
type surfaceNormalFixedValue;
refValue uniform -10; // 10 INTO the domain




value OFSREDHEDEE

> value DETEMEEIREZMDA : rotaingWallVelocity 1557514+
src/finiteVolume/fields/fvPatchFields/derived/rotatingWallVelocity/

rotatingWallVelocityFvPatchVectorField.C

Foam: :rotatingWallVelocityFvPatchVectorField::
rotatingWallVelocityFvPatchVectorField

(
const fvPatch& p,
const DimensionedField<vector, volMesh>& iF,
const dictionary& dict
)
fixedValueFvPatchField<vector>(p, iF),
origin_ (dict.lookup("origin")),
axis_ (dict.lookup("axis")),
omega_(DataEntry<scalar>::New("omega", dict))
{
if (dict.found("value")) STERBECHVT, 1BF1E
{ value Wi ESNTL\DIHFE
fvPatchField<vector>: :operator= (URA— RERRE) (21,
( | | | ZOfEEFFHAG, STEICERR
vectorField("value", dict, p.size())

)5

(RR—= (T <)




value DEDVHEDH I

> value DETEMEEIREZMDA : rotaingWallVelocity 1557514+
src/finiteVolume/fields/fvPatchFields/derived/rotatingWallVelocity/

rotatingWallVelocityFvPatchVectorField.C

else

{

// Evaluate the wall velocity
updateCoeffs();

STERBECHNT, IBFUE value B’
BRE SN TULRWNEEI(C(E,

A > )\B8%% updateCoeffs() =FA T,
IRFMBEZETE

0/U

shaft

{
type rotatingWallVelocity;
origin (0 0 0);
axis (00 1);

omega

= 5;
// valueD'sESNTWNUL, FHERmEIFCIX

// EDENREFEE UTEREINS.
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