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tutorial solver steady EXhHEE HWhE BEAYVS  EFOEFH
= a
mixerVessel2D simpleFoam steady yes partly no MRF
mixerVesselAMI2  pimpleFoam unstead  yes no yes dynamicMeshDict
D laminar y cyclicAMI
mixer SRFSimpleFoa steady not yes no cyclic
m solved Urel
SRFVelocity
rotor2D SRFPimpleFoa  unstead not yes no Urel
m y solved SRFFreestreamVelocit
y
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development for the incompressible Navier-Stokes formulation in the
rotating frame
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Algebraic tensor operations in OpenFOAM

#i0OpenFOAM Programmers Guide (2.2.1 Algebraic tensor operations in OpenFOAM)

Operation of vectors mathematical description OpenFOAM
Inner product a-b a&b
Outer product ab a*b
Cross product axb a”“b

EERTEH BED (BRHIFDA)

B centrifugal force

BlEDOH LM SHH AN D TR 3. EONEHIDED. MLDFEERICESVWTEEERERERICEWVWTEERT
DD U, &ONIEEREIRR (CHNTDHEAET .

ElERFH O S DEEREIZRICHITDMAEZ r LU, DEEEBREZROEMRICHITDIAREZ w EFTDEE, BONE
Fcf (R TRDHSN D,

Fef=mwx(wxr)=mw”*2r-mw(w-r)

mathematical description wx(wxr)

Description in OpenFOAM omega_" (omega_" (mesh_.C() - origin_))

AU AU A Coriolis force
CERRRER FTRH UERICEES AmEEERARE B, EEH (TACID LK) EBEENS.

DORES(Z, BERE(CHAIT D, DEEERRTORE V', BEAOHROEMANRT Mln&TDE, RATK
HEND,

Fer=-2mwnxV'
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mathematical description 2wxvVv'

Description in OpenFOAM 2.0 *omega_" Urel

A4 S —71 Euler force

BEEOENEE (TS TECDEMENTH D, MEIREREN—ETRIMZEICER D,

Feuler=-m(d w/dt) xr

m4¥ 2053 ' O0tY YIC Kk B1EHEblockMeshDictD &R

mixerVessel2D 3 KU mixerVesselAMI2D Tld, FIAB XAV 2 &FIFET D, FieDKDiAR—F v WiIRDET
Bl ZblockMesh THERK T . SNUVVRX Y S a1 ZERR T D28, HRDFDIAA IZblockMeshDictzZFRY 5
MEBEND D, CORET7AILENRNC/ER - BIETDIcs, CNSORIETEmaIOSE I ORY =7
AUTWS,

m4lélE, XFVOBSRIRAEERTIBDIYIOSE IOV Y THSD. system/blockMeshDict.m47 7 1 JL(C
ENMNIZEENS, blockMeshDictZ/ER L TUL\D, EMIRAZIAZblockMesh TERR T D1z, FRAZRDETEEZ
TO0S LAMICERL TS,

blockMeshDict.m4 T, /\TDIBEE, rotorBTIHDFE, statorBILIHDHEFERELZZHE LU THEL TS,
CNSDEZED TEIREBZEZSTEL, TiDkS32@nT 0w U2 ERk L TULND.
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128, blockMeshDicthMFIE T DIREET, paraFoam -block ZFEITI D&, JOVIBRENHER TS,
B —" I REES

PIEC & ORNSIER

incompressible/pimpleFoam/laminar/mixerVesselAMI2D/

fEONSH6EE, 1FEURE

CDBIRET(E, rotorfBIERIDTZIL Erotor/ Y FEEBRICEEEED. EXHELTER, REODRRZZDFFH
RIZEDTHD, Z2TILTHD. LML, BRLEED EEERESIDNHET DIz, EFIUERICIEIRAREL
AN

EEE g BdtILE, BREULIEILEDRIE, cyclicAMIEWD A A T Dpatchz Ve T D. AMITIE, BIUALE(Z24
DERD fzpatchMFIET D ECIRDB,

o IHFRZAM : Cyclic Arbitrary Mesh Interface (AMI)

o https://www.openfoam.com/documentation/guides/latest/doc/guide-bcs-coupled-cyclic-ami.html

AllrunlC KB RITAB

AllrunZf#it 9 2 &, TEMECEITEINTVD, STEERmAIPARE L, WIFEZERTLTLD, MFEIE,
system/decomposePar(CEEih =N TULVD,

[B sh
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m4 < system/blockMeshDict.m4 > system/blockMeshDict
blockMesh

topoSet

By

HIRSZ RS I

decomposePar
mpirun -np 4 pimpleFoam -parallel
reconstructPar

Aw S 1 %R
STEWRAVNR AW S 1(F, K(TRUEIED, mixerVessel2DBIEEEE—TH D,

AOREID16EDTOY (&, rotorEWVWSEZBINDIFTENTULD, CORREFEFEDINECIE, AMITEWLDS &R
MDpatchZ{ER T Do

FHOSMAID 16D T Oy D (C(F&F1EIRV. CORESBCIE, AMI2EWDSEFIDpatchh ERR SN,

DED, AMI1B XU AMI2 LS 2DDpatchZz[E UALE (CYERL L TULVD.

AMIDESTE

topoSetTld, system/topoSetDictZ&FAHAFH, "AMI" EZ2{FF1z faceSet Z1ER 9 D, blockMesh TYERL LTz2DMD
patches (AMI1, AMI2) D2D%ZstlCLTL\D,

topoSetDict

actions

(

name AMI;

type faceSet;
action new;

source patchToFace;
patch "AMI.*";

)5

YERR SN set DIEHR(E, constant/polyMesh/sets/[CIRTFEH1D. paraFoam 1< > R TparaviewZigE# L, "With
Sets" (CFTYVIEAMNTEMNCIDCET, AIFMEUTHRI B ENTES.

cyclicAMIBREMZFERIT D ESE, boundary T 7 1ILICHWNT, RF7ZERD/\YFEDIEEYS, ©D/\WFED
UEBRFRREZIEE T D. COFIEETIL, blockMeshTDpatch{ERkIFICECE: LIZIEHRNY, boundaryJ 7-1JLICE
MMTVBRZEMDND. AV AEREELDRBDIA =T TINSDIEHRZEINMUVEEIICE,
createPatch1—F« US4 ZFERAITDENTE D,

BEBDI7AIUCHNT, cyclicAMIZA TZIBET Do
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constant/polyMesh/boundary
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HIRSZ RS I

<patchName>

{
type cyclicAMI;
neighbourPatch <coupled patch name>;
transform <transform type>;

}

A UiE

<patchName>

{
type cyclicAMI;

}

EIFEDESTE: dynamicMeshDict
[O#x(E, constant/dynamicMeshDict CIEET D. zE#HEA D DIEAMICEEREL TULD,

constant/dynamicMeshDict

dynamicFvMesh  dynamicMotionSolverFvMesh;
motionSolver solidBody;

cellZone rotor;
solidBodyMotionFunction rotatingMotion;

origin (0 0 0);
axis (0 01);
omega 6.2832; // rad/s

UDIBREZEMH T, movingWallVelocity " 5X 5NTWLWBC &R T B,

o/u
rotor
{
type movingWallVelocity;
value uniform (0 0 0);
}

sTE=ET

CIE: |4
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pimpleFoam/mixerV

4

esselAMI2DIime: 4.9
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ISR IR

|
(]
@

o
U Magnitude
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patch/rotor, patch/stator, patch/back 72V ZFMAHAAT, PNCER T DHEF 2R T D,
R paraview TP ZA—> 3> BAE U THERDMEBH EHRVEEN DD, CDEEI(E, VIK polyhedraAT>

3> OREICHDIBIRIENS, nocaching AT 3> H&RNTET, BIEESND,

incompressible/simpleFoam/mixerVessel2D

EOn3HEE, HEmRE

e MAYUOEETOYHICLDEMEblockMeshDictD4ERK, ST, blockMesh(C kB R—Fw Wik X
w0 DR

e simpleFoam

e MRF

AllrunlC KB RITABE

AllrunzRD. gL, TRZIRICERITIDILICRD.

[® sh

m4 < system/blockMeshDict.m4 > system/blockMeshDict
blockMesh
simpleFoam

AvS 35
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ma 12 A A 208 eshDictma 7 £ JLIC BB BlockMashDichE #
LTS,

blockMeshDictDblockZl73ZR 2 &, rotorEVWVDSEBIEIBE LT OY INEEBIER SN TWD C EZHERTE
. CTNSDblocklCEZH T DML, rotor&EWVNDZRID DUV zcellZone 72D, constant/polyMesh/cellZone D 7
A )VICERHFREIND.

cH+
blocks
(
// blocke
hex (© 2 13 12 48 50 61 60)
rotor
(12 12 1)

simpleGrading (1 1 1)

IROENETE RS, BEEmIER (rotor Estator) , HULEHE D (CERE SN zrotorfilsk (ILY -2 ; KEEDD) %=
NCR

Fig. Simulation model

MRFDEEE

constant/MRFProperties 7 7 1 JLOORNEB &2 I D, ILD—EP (cellZone) (Crotor EWLVDEBINDIFSNTH
D, ZOWH(CEEESZ BT EMNMERSNTND, COFE, J0O0—/VLEBZEDREZEDEMDOREDI(C,
104.72 rad/s = 16.7[01#5/s = 1000[01&x/9) DRIERHZERTE L TLVD,

MRFProperties
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MRF1
{

By

cellZone rotor;

active yes;

// Fixed patches (by default they 'move' with the MRF zone)
nonRotatingPatches ();

origin (0 00); //EEDEM

axis (0 01); //BgNT FL
omega 104.72; //ABEZE rad/s ; 1[6%; = 360 deg = 2PI rad = 6.28 rad
}
aJR4k

paraFoam OINX > RZFEITL, StEMBIEYO XY S 1 Z R T D, patchd E(CFHEMHAH, TDMUEZEMHER T D,

Properties” 7 _EBBICHULNT, withZone [CF T W OIZANTEMICT D&, Mesh Parts DIRMHMC cellZone/rotor Y
RREND, COBRLETEZFHFHAO E, BERERNERTE D,

sTE=ET

simpleFoam/mixerVessel2D Time:

I
o

[

U Magnitude

[a=]

R g,

L DrotorEE KUrotortBIFNERIELTULVD (KD ICEBXTVD) A, ERRIC(F, LRIOREFETED (zE81DIED
BlER75ME) (CEER LTS, FMEldDstatorE(FERIELTULD.
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019/07/20 . N _ o EESTRE E
DIEHT, ( PN EFOAERRICIRD T &%@bﬁﬂ%%b%b \% t%%% &
=

BRI 2 %2 LT D(ETTHD, CORAR - EFILTOBEAN NS

SN/ D,
KOO ? Ak, F21EE SOERE DAL
HULIBZLDONE LNIRLY,

A — 7" CAEfIR S @ & (L (GF74lA1), 2
R+ el AR
\

incompressible/SRFSimpleFoam/mixer/

EON3HEE, e

STEREEANEEEL CVDIREZEZE X TS, sTBEEERTEEL, &OHDPLIVUAUNZEMNET D, EEET
%O

e SRF, SRFSimpleFoam

B E UTZAEDOTLERCH K (FABNFIEL, BHELIUOHLENEELL TULD, sTEEEE, FHERSEMS
(cyclic) ZFAL T, HEDATDIDOEBDIZITEL TS, HEDADOMNS, EAMEI(C10m/sO—ERATRA
ERST

ETAE
[B sh

blockMesh
SRFSimpleFoam

AvS 3 5%R
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RS SR BN BURIKE I

[Ol#R(CBI 9 DEXTE(L, constant/SRFProperties 7 77 -1 )L(CEEiR 3 D, a(global) axis and revolutions-per-minute [rpm]
ZIETET Do

constant/SRFProperties

SRFModel rpm;
origin (0 0 0);
axis (060 1);
rpmCoeffs
{

rpm 1000;
}

IRREZ TSRF VelocityZI8TE 9 D &, relative A1 W FZFEHL T, €DEIDMOEL(yes) « FELIER(no)ZZEE T
2. noSliplaEETDE, BRLERE (OERR(CXT U TODRRLE UTEEESRFEZA4TOlER) &712B.

Urel boundaryField $&#%
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boundaryField

By

{
inlet
{
type SRFVelocity;
inletValue uniform (0 © -10);
relative no;
value uniform (0 © 0);
}
outlet
{
type pressureInletOutletVelocity;
value $internalField;
}
innerWall
{
type noSlip;
}
outerWall
{
type SRFVelocity;
inletValue uniform (0 © 0);
relative no;
value uniform (0 0 0);
}
cyclic_halfe
{
type cyclic;
}
cyclic_halfl
{
type cyclic;
}
}
Slfracs—
stEE1T
LN

HO (outlet) TOEREANRYD NLZIRICKRT ., FaeDHEI(CHWT, BT TEESHIETH D, bOExE%E (001) 5%
TWBzed, KTIEHIFSTEID (CHLERDMN < (FAERNEEEL TLVB,

HEXPERE Urel T(F, BHAEFETED (CEE T D EE, FLEUZMHRBEEMMADORKE, BENSEDESND (|
EREFFEAMICEL) KDICRAD. TDIEEH, HOTDONRT MUAREFETEID AME(CIELTNS.

—7, #EXHRE U TIE, EOTORENRD MLDEL (X, £ (@~ FAAME) ZE<. BORDDRIAKL,
D778 < ZIFTTHRETE D AEAENTULD,
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B IR R I

1Fig. CER R CTEUAIL/RE  (HXTRE) Urel

U Magnifud
1.4e+00 5

| 4

TFig BRLERCTEAILTTERE (Fexh#E) U

STEEREHIRDIZO(C. WIRMEZFENUI/AETIVEFEDODTUND, BRERRITDESE, 2RZFENEVNES
NHd. EDI=HICIE, paraview D Transform T« LI ZFERAT D, SEIDK S REXTFRDIZE (I Rotation ##(C
MERBEZANTD,

incompressible/SRFPimpleFoam/rotor2D

fEbnSHEE, FHERE

AZK(ZE, mixerVessel2DR E(TIEWV, 2120, VESBOMBE®E(EEETIERAV . TOLEVRARISO—E  TH DM
BEg DB UIzEDEEZBND,

EFEDRE (C SRFFreestreamVelocity IRRE M ZHEAT D, CNICKD T, UrellC(ESRFFEIKDEER (U TR
BEAEL T DANAISZBNDN, UELTIHIABEDOEERNMISESNBZ &L,
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e SRF
¢ SRFPimpleFoam

e SRFFreestreamVelocity IE5R544+

AllrunlC KB EITABE
sh

m4 < system/blockMeshDict.m4 > system/blockMeshDict
blockMesh

SRFPimpleFoam

AW 1 %R
AW a5 Dboundary 7 7 )L &R I D, freestreamiER(IpatchY 1T TH B,

boundary J 7 -1 ) Lik#%

freestream

{
type patch;
nFaces 96;
startFace 5784;

}

0/UrelJ 7 1 )L T freestream MDIEFRZE(F(E, SRFFreestreamVelocity E3IEFESN TS,

0/Urel

1427
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dimensions [01-10000];

By

internalField uniform (0 0 0);
boundaryField
{
rotor
{
type noSlip;
}
freestream
{
type SRFFreestreamVelocity;
UInf (100);
value uniform (0 0 0);
}
"(front|back)"
{
type empty;
}
}

J\WTFETOREU p (F, sweptangletheta[rad]S5tEEND.

SRFFreestreamVelocityFvPatchVectorField Class Reference

2
iy

U p = cos(theta)*UInf_ + sin(theta)*(srf.axis() ~ UInf_) - srf.velocity(patch().Cf())

SRFFreestreamVelocityFvPatchVectorField.H

\f[
U_p = cos(\theta) U_{Inf} + sin(\theta) (n \times U_{Inf}) - U_{p,srf}
\f]
where
\vartable
U_p | patch velocity [m/s]
U {Inf} | free stream velocity in the absolute frame [m/s]
\theta | swept angle [rad]
n | axis direction of the SRF
U_{p,srf} | SRF velocity of the patch [m/s]
\endvartable

[El#EDE%E: constant/SRFProperties

[Ol#R(CBI 9 DE%TE(L, constant/SRFProperties 7 7 -1 )L(CEEih 3 D, a(global) axis and revolutions-per-minute [rpm]
ZIBET Do

constant/SRFProperties
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By

HIRSERZ: ) IHE

SRFModel rpm;
origin (0 0 9);
axis (0 0 1);
rpmCoeffs
{
rpm 60;

}

stHRT

AJtR{L

HEXHREU BT ERE Urel & 2 LEE T D, sTEMRIBEANSRFFEIF TH D2, OO (FARFEZIEUTREX
27, ERR(C(EEERL TLND, HEC, BRLERIZERTIHIABISHRNDRND, SRFFreestreamVelocityDZNERT, 75
BEZZRINSHENDELDSICRZ S,

BFZI0T(E, UInfZz(100)&LTWLDTZsd, BBORNIEXEHIESMI(CIm/sTH D,

BEEEZ60rpmE L TWVND T EMNS, 1M TILERT D, #90.25# 7T, EIFREN 1/4BEEL, ERDEEH 1/40ER
NDELLTND,
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U Magnitude Time: 0.02 Urel Magnitude
1.3e-02 1 1.8e+00 0.0e+00 1 19e+00

U Magnitude Urel Magnitude
1.3e-02 1 1.8e+00 0.0e+00 1 1.9e+00

U Magnitude Time: 0.50 Urel Magnitude
1 1.8e+00 0.0e+00 1 1.9e+00
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MR HIE

Urel Magnitude
1 1.9e+00

U Magnitude i : 0. rel Magnitude
1.3e-02 1 1.8e+00 0. 19e+00

KROFRNEIBURT BI=8(C(E, paraview D Transform #EE &, animation #EEEFIFE T D E LU\,

Animation View ZBi< . [Transform1][Transform - Rotate (2)]2 S5 X9 5., CNT, ZEEDDEERZSH=FE
MERRTED, 2120, BERRTEEZERL TL\BEs, COBBEIFIEL RN EICIRDB,
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File Edit View Sources Filters Tools Catalyst Macros Help
PEBBEO DG FEG KMAD>PDPDE tme13 ~[6s [2maxisog By »
N & 82 2 e 3 ‘| ®solid color - Wireframe -

Pipeline Browser

ﬁ builtin:

=@ rotor2D.0OpenFOAM

é Glyph1
- él TransformGlyph
rotor2D.OpenFOAM

e @ TransformRotorPatch
® B AnnotateTime1

Properties | Information

Properties
i 4

Search ... (use Esc to clear text)

internalMesh
patch/back
patch/freestream
patch/front

¥ patch/rotor

Fields

B® | ojayout#1® | +
HEoo @R EE BB W A »RenderView1 DB 0@

Animation View
Mode:| Snap To TimeSteps ~ Time
Time

V| TimeKeeper1 - Time

Volume Fields
Urel
: .

# v TransformGlyph - Transform - Rotate (2)

¥ v| TransformRotorPatch - Transform - Rotate (2)
» n

11— R THDEL

iy

S IRSERSE, I

Xemad o B

Urel Magnitude

19e+00
|

®
0.02 2
]
0 < 720
0 e 720

FEUT, ROBAICHFIET DY —RXI— RZM#ER IS,  ( $WM_PROIECT_DIR DHI(CH D, )

applications/solvers/incompressible/simpleFoam/

applications/solvers/incompressible/simpleFoam/SRFSimpleFoam/

src/finiteVolume/cfdTools/general/MRF/
src/finiteVolume/cfdTools/general/SRF/

simpleFoam & SRFSimpleFoam OB

simpleFoam @D Ueqn.H #&#%

applications/solvers/incompressible/simpleFoam/UEgn.H

Uegn.H
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https://github.com/OpenFOAM/OpenFOAM-dev/blob/master/applications/solvers/incompressible/simpleFoam/UEqn.H

F—7"CAEMRE @5 1L (574[9]), 2019/07/20 (+)
tmp<fvVectorMatrix> tUEqn
(
fvm::div(phi, U)
+ MRF.DDt (V)
+ turbulence->divDevReff(U)
fvOptions(U)
)

SRFSimpleFoam @ UrelEqn.H $&#%

applications/solvers/incompressible/simpleFoam/SRFSimpleFoam/UrelEqn.H

Uegn.H

// Relative momentum predictor
tmp<fvVectorMatrix> tUrelEgn

(
fvm::div(phi, Urel)
+ turbulence->divDevReff(Urel)
+ SRF->Su()

fvOptions(Urel)
)

BEhEI— R~

MRF

src/finiteVolume/cfdTools/general/ MRF/MRFZoneList.H

//- Return the frame acceleration
tmp<volVectorField> DDt

(
const volVectorField& U

) const;

src/finiteVolume/cfdTools/general/MRF/MRFZoneList.C
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Foam: :tmp<Foam: :volVectorField> Foam::MRFZonelList: :DDt

(
const volVectorField& U
) const
{
tmp<volVectorField> tacceleration
(
volVectorField: :New
(
"MRFZonelList:acceleration”,
U.mesh(),
dimensionedVector(U.dimensions()/dimTime, Zero)
)
)
volVectorField& acceleration = tacceleration.ref();
forAll(*this, i)
{
operator[](i).addCoriolis(U, acceleration);
}
return tacceleration;
}

src/finiteVolume/cfdTools/general/ MRF/MRFZone.C

void Foam::MRFZone: :addCoriolis

(
const volVectorField& U,
volVectorField& ddtuU
) const
{
if (cellZonelD_ == -1)
{
return;
}
const labellist& cells = mesh_.cellZones()[cellZoneID_];
vectorField& ddtUc = ddtU.primitiveFieldRef();
const vectorField& Uc = U;
const vector Omega = this->Omega();
forAll(cells, i)
{
label celli = cells[i];
ddtUc[celli] += (Omega " Uc[celli]);
}
}
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solvers/incompressible/simpleFoam/SRFSimpleFoam/SRFSimpleFoam.C
U = Urel + SRF->U();
applications/solvers/incompressible/simpleFoam/SRFSimpleFoam/UrelEqn.H

tmp<fvVectorMatrix> tUrelEgn
(
fvm::div(phi, Urel)
+ turbulence->divDevReff(Urel)
+ SRF->Su()
fvOptions(Urel)
)

src/finiteVolume/cfdTools/general/SRF/SRFModel/SRFModel/SRFModel.H

// Reference to the relative velocity field
Urel_;
//- Return velocity of SRF for complete mesh
tmp<volVectorField> U() const;

src/finiteVolume/cfdTools/general/SRF/SRFModel/SRFModel/SRFModel.C

Foam: :tmp<Foam: :DimensionedField<Foam: :vector, Foam::volMesh>>
Foam: :SRF: :SRFModel: :Fcoriolis() const

{
return volVectorField: :Internal: :New
(
"Fcoriolis",
2.0*omega_ " Urel_
)
}

Foam: :tmp<Foam: :DimensionedField<Foam: :vector, Foam::volMesh>>
Foam: :SRF: :SRFModel: :Fcentrifugal() const

{
return volVectorField: :Internal: :New
(
"Fcentrifugal”,
omega_ ~ (omega_ ~ (mesh_.C() - origin_))
)
}
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Foam: :tmp<Foam: :DimensionedField<Foam: :vector, Foam::volMesh>>
Foam: :SRF: :SRFModel: :Su() const

{
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return Fcoriolis() + Fcentrifugal();

Foam: :vectorField Foam: :SRF::SRFModel::velocity

(
const vectorField& positions
) const
{
tmp<vectorField> tfld =
omega_.value()
~(
(positions - origin_.value())
- axis_*(axis_ & (positions - origin_.value()))
)s
return tfld();
}

Foam: :tmp<Foam: :volVectorField> Foam::SRF::SRFModel::U() const

{
return volVectorField: :New
(
"Usrf",
omega_ ~ ((mesh_.C() - origin_) - axis_*(axis_ & (mesh_.C() - origin_)))
)s
}

src/finiteVolume/cfdTools/general/SRF/derivedFvPatchFields
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Class

Foam: :SRFVelocityFvPatchVectorField

Group

grpInletBoundaryConditions grpWallBoundaryConditions

Description

Velocity condition to be used in conjunction with the single
rotating frame (SRF) model (see: SRFModel class)

Given the free stream velocity in the absolute frame, the condition

applies the appropriate rotation transformation in time and space to

determine the local velocity.

The optional \c relative flag switches the behaviour of the patch
such that:

- relative = yes: inlet velocity applied 'as is':

\f[
Up = U_{in}
\f]

- relative = no : SRF velocity is subtracted from the inlet velocity:

\f[
Up = U{in} - U_{p,srf}
\f]
where
\vartable
Up | patch velocity [m/s]
U {in} | user-specified inlet velocity

U_{p,srf} | SRF velocity

\endvartable
Usage
\table
Property | Description | Required | Default value
inletValue | inlet velocity | yes |
relative | inletvalue relative motion to the SRF? | yes |
\endtable

Example of the boundary condition specification:

\verbatim
<patchName>
{
type SRFVelocity;
inletValue uniform (0 © 0);
relative yes;
value uniform (0 © 0); // initial value
}
\endverbatim
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See also
Foam: :fixedValueFvPatchField
SourceFiles

SRFVelocityFvPatchVectorField.C

Class
Foam: :SRFWallVelocityFvPatchVectorField
Group
grpWallBoundaryConditions
Description
Wall-velocity condition to be used in conjunction with the single rotating
frame (SRF) model (see: FOAM::SRFModel)

The condition applies the appropriate rotation transformation in time and
space to determine the local SRF velocity of the wall.

\f[
Up = - U_{p,srf}
\f]
where
\vartable
Up = patch velocity [m/s]

U _{p,srf} = SRF velocity
\endvartable

The normal component of \f$ U _p \f$ is removed to ensure © wall-flux even
if the wall patch faces are irregular.

Usage
Example of the boundary condition specification:
\verbatim
<patchName>
{
type SRFWallVelocity;
value uniform (0 0 0); // Initial value

}

\endverbatim

See also
Foam: : SRFModel
Foam: :SRFVelocityFvPatchVectorField
Foam: : fixedValueFvPatchField
SourceFiles
SRFWallVelocityFvPatchVectorField.C
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Class

Foam: :SRFFreestreamVelocityFvPatchVectorField

Description

Freestream velocity condition to be used in conjunction with the single
rotating frame (SRF) model (see: SRFModel class)

Given the free stream velocity in the absolute frame, the condition
applies the appropriate rotation transformation in time and space to
determine the local velocity using:

\f[
U p = cos(\theta) U_{Inf} + sin(\theta) (n \times U_{Inf}) - U_{p,srf}
\f]

where

\vartable
Up | patch velocity [m/s]
U {Inf} | free stream velocity in the absolute frame [m/s]
\theta | swept angle [rad]

Usage

n | axis direction of the SRF
U {p,srf} | SRF velocity of the patch [m/s]
\endvartable
\table
Property | Description | Required | Default value
UInf | freestream velocity | yes |
relative | UInf relative to the SRF? | no |
\endtable

Example of the boundary condition specification:

\verbatim
<patchName>
{
type SRFFreestreamVelocity;
UInf uniform (0 © 0);
relative no;
value uniform (0 © 0); // initial value
}
\endverbatim
See also
Foam: :freestreamFvPatchField
Foam: :SRFVelocityFvPatchVectorField
SourceFiles

SRFFreestreamVelocityFvPatchVectorField.C

1. http://www.gnu.org/software/m4/m4.html
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