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> Dirichlet B.C.(88—218 7 % ): fixed boundary value of ¢
= fixedValue

» Neumann B.C.(8 =358 B £1M): zero gradient or no flux condition:n - g, = 0
= zeroGradient



OpenFOAM®h)ih R &4

constant/polyMesh/boundary 0/U

towerwall boundaryField
{
type wall; inlet
inGroups List<word> 1(wall); {
niacié 2?;2_ type fixedvalue;
startrace : value uniform (1.3394 @ 0);
atmosphere gutlet
{
type patch; { . .
nFaces 46; type zeroGradient;
startFace 4594; }
5

fixedValueFvPatchField#A
wallFvPatchflfvPatch?E zeroGradientFvPatchField7E
src/finiteVolume/fvMesh/fvPatches grc/finiteVolume/fields/fvPatchField:



fvPatch %

src/finiteVolume/fvMesh/fvPatches

:fvPatchesS tree -L 2

basic
|: coupled
generic
onstraint
— cyclic
— cyclicACMI
— cyclicAMI
— cyclicRepeatAMI
— cyclicSlip
— empty
[— processor
— processorCyclic
— symmetry
— symmetryPlane
'— wedge
erived
— mapped
— regionCoupled
— wall

— fvPatch

— fvPatch.C

— fvPatchFvMeshTemplates.C

— fvPatch.H

— fvPatchList.H

— fvPatchNew.C
fvPatchTemplates.C

LG = DIL A

virtual const word &

coupledFvPatch virtual label
virtual label

emptyFvPatch
virtual bool
genericFvPatch ardl

const fvBoundaryMesh &

mappedFvPatch

regionCoupledFvPatch

symmetryPlaneFvPatch

[legend]

template<class T >

const List< T >::subList

virtual const labelUList &

const vectorField &

tmp< vectorField >

const vectorField &

const scalarField &

tmp< vectorField >

virtual tmp< vectorField >

name () const

Return name. More.

start () const

Return start label of this patch in the polyMesh face list. More.
size () const

Return size. More.

coupled () const

Return true if this patch is coupled. More:

index () const

Return the index of this patch in the fvBoundaryMesh. More.
boundaryMesh () const

Return boundaryMesh reference. More.

patchSlice (const List< T > 1) const
Slice list to patch. More.

faceCells () const

Return faceCells. More..

Cf () const

Return face centres. More.

Cn () const

Return neighbour cell centres. More.
Sf () const

Return face area vectors. More
magSf () const

Return face area magnitudes. More...
nf () const

Return face normals. More

delta () const

Return cell-centre to face-centre vector. More



fvPatch Bk

fvPatch
(fv = finite volume)

()
polyPatch

(poly = polygon %i5ifZ)
1

primitivePatch
(primitive [RIAAY)
T
PrimitivePatch
(A list of faces which address into the list of points)



fvPatch vs fvMesh

fvPatch fvMesh

T T
polyPatch polyMesh
fr T
primitivePatch primitiveMesh
fr

PrimitivePatch



fvPatchFields

$FOAM_SRC/finiteVolume/fields/fvPatchFields/basic/

:basics 1s

basicSymmetry directionMixed fixedValue transform
calculated extrapolatedCalculated mixed zeroGradient
coupled fixedGradient sliced

:basicS pwd
/home fyux116 /0penFOAM/0penFOAM-8/src/finiteVolume/fields/fvPatchFields/basic




fvPatchFields

$FOAM_SRC/finiteVolume/fields/fvPatchFields/basic/

:basics 1s

basicSymmetry directionMixed fixedValue transform
calculated extrapolatedCalculated mixed zeroGradient
coupled fixedGradient sliced

:basicS pwd
/home fyux116 /0penFOAM/0penFOAM-8/src/finiteVolume/fields/fvPatchFields/basic

{75 LR AIHETRIBC:
$FOAM_SRC/finiteVolume/fields/fvPatchFields/basic/
SHEE83, B1EnoSlip. inletOutletH




fvPatchFields

$FOAM_SRC/finiteVolume/fields/fvPatchFields/basic/

:basics 1s

basicSymmetry directionMixed fixedValue transform
calculated extrapolatedCalculated mixed zeroGradient
coupled fixedGradient sliced

:basicS pwd
/home fyux116 /0penFOAM/0penFOAM-8/src/finiteVolume/fields/fvPatchFields/basic

{75 LR AIHETRIBC:
$FOAM_SRC/finiteVolume/fields/fvPatchFields/basic/
SHEE83, B1EnoSlip. inletOutletH

FAAR AR M S RIBC:
$FOAM_SRC/finiteVolume/fields/fvPatchFields/constraint/
B¥Ecyclic, symmetry. processor



OpenFOAM®H R ERBC

basicSymmetry

symmetryfllsymmetryPlaneJ B3R, ABEHEFEH




OpenFOAM®H R ERBC

basicSymmetry

symmetryfllsymmetryPlaneJ B3R, ABEHEFEH

coupled
4 C(coupled) WHAMIEE, FlUlcyclicMIFATHA K Fprocessor, ANAEE %
H

.

.




OpenFOAM®H R ERBC

basicSymmetry

symmetryfllsymmetryPlaneJ B3R, ABEHEFEH

coupled
4 C(coupled) WHAMIEE, FlUlcyclicMIFATHA K Fprocessor, ANAEE %
H

.

calculated
ORI AT U, AT B REUEME P 3T AN S e, &% H
Fnut

.




OpenFOAM®H R ERBC

basicSymmetry

symmetryfllsymmetryPlaneJ B3R, ABEHEFEH

coupled

4 C(coupled) WHAMIEE, FlUlcyclicMIFATHA K Fprocessor, ANAEE %
H

.

calculated
ORI AT U, AT B REUEME P 3T AN S e, &% H
Fnut

4

extrapolatedCalculated

HTcalculated, WIR T EAE REUHRE AT 0 5 2544 %€ {E (evaluation), HB-4AH
M FzeroGradient, ANidsnGrad¥iyt (210 5t Wk HHCME A1 SR T B RR S

[ —



OpenFOAM®H R ERBC

fixedValue
XA FAE AT A0, W08 75 B AN AR BESE, JE Y 58—kl R4k
{4, Dirichlet BC




OpenFOAM®H R ERBC

fixedValue

XA FAE AT A0, W08 75 B AN AR BESE, JE Y 58—kl R4k
ff:, Dirichlet BC

fixedGradient
XA FE R AT B e 2, WY s SR A4, Neumann BC




OpenFOAM®H R ERBC

fixedValue
XA FAE AT A0, W08 75 B AN AR BESE, JE Y 58—kl R4k
{4, Dirichlet BC

fixedGradient
XA FE R AT B e 2, WY s SR A4, Neumann BC

zeroGradient

TR EE [ 7 N 20K




OpenFOAM®H R ERBC

directionMixed

WREFKIDFFAHEEEE, — AR . & XK T E—PvalueFraction > KiE &
%17 (zeroGraident) F117] [7] (fixed Value ) i) 321 5 26 14

BERIDAZM, DAEMAEH, —RHAATAEH K inletOutlet

B R, ANEH, A TR

transform
o — MR, AEH, AE

2024F & F (it &

=R

by K@ H [E K

{ 7 £ Sk X,



FARRZRABC

src/finiteVolume/fields/fvPatchFields/constraint/

cyclic cyclicRepeatAMI jumpCyclic processorCyclic wedge
cyclicACMI cyclicSlip jumpCyclicAMI symmetry

cyclicAMI  empty processor symmetryPlane

# A XN A £ vPatch:

src/finiteVolume/fvMesh/fvPatches/constraint/

FlpolyPatch:

src/0OpenFOAM/meshes/polyMesh/polyPatches/constraint/




FARRZRABC

src/finiteVolume/fields/fvPatchFields/constraint/

cyclic cyclicRepeatAMI jumpCyclic processorCyclic wedge
cyclicACMI cyclicSlip jumpCyclicAMI symmetry

cyclicAMI  empty processor symmetryPlane

# A XN A £ vPatch:

src/finiteVolume/fvMesh/fvPatches/constraint/

FlpolyPatch:

src/0OpenFOAM/meshes/polyMesh/polyPatches/constraint/

HiBE fEconstant/boundary F W EKIFITIRE




FARRZRABC




FARRZRABC

HALER T slip, WHIRFBLE AT, UIAMESE T2 5 P O A E




FARRZRABC

HALER T slip, WHIRFBLE AT, UIAMESE T2 5 P O A E

symmetryPlane
Esymmetrygzﬁﬁﬁ’ BORIA P 1H




FARRZRABC

cyclic

PEILSF, 7FEAEconstant/boundary H AT I &
sidesl
{
type cyclic;
neighbourPatch sides2
faces ((2 4 5 3));
}
sides2
{
type cyclic;
neighbourPatch sidesl
faces ((8 9 11 10));
}

EORPIANIAS )L B2




FARRZRABC

AMlI=arbitrary mesh interface
FTeyclicHIPEIRILT, (HAZRPTA LTI M IEAR 7S 4 — 3, ATEATHME,
TR R 18

.

cyclicACMI

ACMlI=arbitrary coupled mesh interface
% I neighbourPatch#h, &7 E W EnonOverlapPatch, HAAH] I,
tutorials/incompressible/pimpleFoam/RAS/oscillatingInletACMI2D

\.

cyclicRepeatAMI

% I neighbourPatch¥l, I&75 2K E transformPatch, HAKT] I
tutorials/incompressible/pimpleFoam/RAS/impeller J

A - s LG LU o e e L o i Loh A e TP == ZALUN & A e A /e g S




FARRZRABC

FEAREF T eyclic l

FEjump R FAFIIEEE, R ML A FER A fEE 2=

[ L




FARRZRABC

HeyclicEl, ERMF 4ETH5,  HAR i

wedge patch 1

wedge aligned along 5

coordinate plane

wedge patch 2 1.
Axis of symmetry 2.
3

4. B NP EBZMEETATI

THELF L EESE

rE-ln - (nb na, 77/3)

KERLEEYH: KEE—
“boundary faceRE 5 T =[G

- SE—NER A RN, =

(max(nq,0.5) — 0.5, max(ng, 0.5) —
0.5, max(ns, 0.5) — 0.5), BAEFREWL
AIEBIn, = n./|n,|

2024 % 3 A 21 H g




FARRZRABC

processor

HFcoupledii +, —Mi/2 HdecomposePar B 84E ik, HTFIFATIHEHA
[F] processor 2 [A] [R5 B A Ht

N

processorCyclic

AT HATHHE AP M A Fl processor Z (A E AL A HIME B8, — M2
i decomposePar H 3/ 4E ik




TERBC

src/finiteVolume/fields/fvPatchFields/derived/

activeBaffleVelocity
activePressureForceBaffleVelocity
advective

codedFixedValue

codedMixed
cylindricalInletVelocity
dynamicPressure
entrainmentPressure
externalCoupledMixed
fanPressure

fanPressureJump
fixedFluxExtrapolatedPressure
fixedFluxPressure
fixedInternalvalue

fixedJump

fixedJumpAMI

fixedMean

fixedMeanOutletInlet
fixedNormalInletOutletVelocity
fixedNormalSlip
fixedPressureCompressibleDensity
fixedProfile
flowRateInletVelocity
flowRateOutletVelocity
fluxCorrectedvelocity
freestream

freestreamPressure

freestreamvelocity
4 F N\ L A UL

prghTotaLHydrostatlcPressure
%) - Dy

inletOutlet
inletoutletTotalTemperature
interfaceCompression
interstitialInletVelocity
mappedField
mappedFixedInternalValue
mappedFixedValue

mappedFlowRate
mappedVelocityFluxFixedValue
matchedFlowRateOutletVelocity
movingWallvVelocity

noSlip

outletInlet
outletMappedUniformInlet
outletPhaseMeanVelocity
partialslip
phaseHydrostaticPressure
plenumPressure

pressure
pressureDirectedInletOutletVelocity
pressureDirectedInletVelocity
pressureInletOutletParslipVelocity
pressureInletOutletvelocity
pressureInletUniformVelocity
pressureInletVelocity
pressureNormalInletOutletVelocity
PrghPressure

%W T W F Vil

ZNAN =) A

rotatingPressureInletOutletVelocity
rotatingTotalPressure
rotatingWallvelocity

slip

supersonicFreestreanm
surfaceNormalFixedValue
surfaceNormalUniformFixedValue
swirlFlowRateInletVelocity
swirlInletVelocity

syringePressure
timeVaryingMappedFixedvalue
totalPressure

totalTemperature
translatingWallvelocity
turbulentInlet
turbulentIntensityKineticEnergyInlet
uniformDensityHydrostaticPressure
uniformFixedGradient
uniformFixedValue
uniformInletOutlet

uniformJump

uniformJumpAMI

uniformTotalPressure
variableHeightFlowRate
variableHeightFlowRateInletVelocity
waveSurfacePressure
waveTransmissive

ALK =




TERBC

codedFixedValue

inlet
{
type codedFixedValue;
value uniform (1 0 0);
name swirl;
code #{
const vector axis(1l, 0, 0);
vectorField v(2.0xthis->patch().Cf() ~ axis);
v.replace(vector::X, 1.0);
operator==(v);
#};
}

https://cpp.openfoam.org/v9/




OpenFOAMEH

Operation Comment Mathematical Description
Description in OpenFOAM
Addition a+b a+b
Subtraction a—b a-b
Scalar multiplication sa S % a
Scalar division a/s a/s
Outer product rank a,b >=1 ab a*b
Inner product ranka,b>=1 a-+b a&b
Double inner product ranka,b>=2 atb a &k b
Cross product rank a,b =1 axb a”~b
Square a’ sqr(a)
Magnitude squared |a|2 magSqr (a)
Magnitude |a] mag(a)
Power n=20,1,..,4 a" pow(a,n)
Component average i=1..,N a; cmptAv(a)
Component maximum i=1,.,.N max(a,;) max(a)
Component minimum i=1,.,.N min(a;) min(a)
Scale scale(a,b) scale(a,b)

Geometric transformation

~a

transforms a using tensor T

transform(T,a)




TERBC

codedFixedValue
i e 1) AZ AL

code
#{

operator==(min(10, 0.1*xthis->db().time().value()));
#};




TERBC

codedMixed

<patchName>
{
type codedMizxed;
refValue uniform (0 0 0);
refGradient uniform (0 0 0);
valueFraction uniform 1;
name rampedMixed; // name of generated BC
code
#{

this->refValue() =

vector (1, 0, 0)

*min (10, 0.1*this->db().time() .value());
this->refGrad() = Zero;
this->valueFraction() = 1.0;

#};




TERBC

fixedFluxPressure
XA S A, AR R B Al A R A e, £ B @I pEqn R T

// Update the pressure BCs to ensure flux consistency
constrainPressure(p_rgh, U, phiHbyA, rAUf, MRF);

e AR TS T L

src/finiteVolume/cfdTools/general/constrainPressure/constrainPressure.




THERBC
fixedFluxPressure
X — AN E I RS, AR YR (il SR ke, £ EEId pEqn 1)

// Update the pressure BCs to ensure flux consistency
constrainPressure(p_rgh, U, phiHbyA, rAUf, MRF);

e AR TS T L

src/finiteVolume/cfdTools/general/constrainPressure/constrainPressure.C

tutorials L FE R T2 MR THE, HH1L R E HconstrainPressure, HiA LA
{# FfixedFluxPressure.




THERBC
fixedFluxPressure
X — AN E I RS, AR YR (il SR ke, £ EEId pEqn 1)

// Update the pressure BCs to ensure flux consistency
constrainPressure(p_rgh, U, phiHbyA, rAUf, MRF);

e AR TS T L

src/finiteVolume/cfdTools/general/constrainPressure/constrainPressure.C

tutorials L FE R T2 MR THE, HH1L R E HconstrainPressure, HiA LA
{# FfixedFluxPressure.

fixedFluxPressure A /72 5 I UL SEL J




TERBC

BE AT IME, AL FHE 2 8]

AR BFEAT B
<patchName>
{
type fixedMean;
meanValue 1.0;

® 2024 F 3 21 H N



TERBC

L TSR S MRS Hot B P2 ME
BE AT IME, AL FHE 2 8] 3= >_ ¢ilSyls

AR AT T 8 218yl
<patchName> 2. X THRERFIEG,
{ _
type fixedMean; (Z) (bO i > 0.5
meanValue 1.0; _ ’ 5 50 .
} O = IR
¢i+ (P —¢) = <05
Po




TERBC

flowRatelnletVelocity

/R
<patchName>

{

type
volumetricFlowRate
extrapolateProfile
value

type

massFlowRate
extrapolateProfile
rho

rhoIlnlet

value

EfixedMeantll, At & &

flowRatelInletVelocity;
0.2;// m3/s

yes;

uniform (0 0 0);

flowRatelInletVelocity;
0.2;// kg/s

yes;

rho;

1.0;// kg/m3

uniform (0 0 0);




TERBC

flowRatelnletVelocity
HfixedMeantH L, AN ¥ iE IR BT EIR

= vy - . . . X X
A L. P S G R B
{ T‘Eun =u-ny

type flowRatelInletVelocity;

volumetricFlowRate 0.2;// m3/s
extrapolateProfile yes;

value uniform (0 0 0);
}
{

type flowRatelInletVelocity;

massFlowRate 0.2;// kg/s

extrapolateProfile yes;

rho rho;

rhoInlet 1.0;// kg/m3

value uniform (0 0 0); ﬁ
1



TERBC

flowRatelnletVelocity
HfixedMeantH L, AN ¥ iE IR BT EIR

= oy B . . . X X
BRI 1. PR A I o B B
{ T‘Eun =u-ny

type flowRateInletVelocityp; ,fﬁﬂ—{}ﬁ%Qesn — Zunz|sf|z

volumetricFlowRate 0.2;// m3/s
extrapolateProfile yes;

value uniform (0 0 0);
}
{

type flowRatelInletVelocity;

massFlowRate 0.2;// kg/s

extrapolateProfile yes;

rho rho;

rhoInlet 1.0;// kg/m3

value uniform (0 0 0); ﬁ
1



5=

TERBC

flowRatelnletVelocity

SfixedMeantffLl, AN BLE )&
/R
<patchName>
{
type flowRatelnletV
volumetricFlowRate 0.2;// m3/s
extrapolateProfile yes;
value uniform (0 0 O
}
{
type flowRatelnletV
massFlowRate 0.2;// kg/s
extrapolateProfile yes;
rho rho;
rhoInlet 1.0;// kg/m3
value uniform (0 0 O

itk
1. 30 5 WA O B T SRV 1A TR
fEu, =u-ny;
elocjj?% 15?[“2}%%@65,% = Zum|Sf]Z
3. TR E IR E Qo

) ; w QO Qesti > 05
U — " Qes i QO
1 it P _ 0~ Qesti Qesti <05
elocity: ST
2

)

1



5=

TERBC

flowRatelnletVelocity

SfixedMeantffLl, AN BLE )&
/R
<patchName>
{
type flowRatelnletV
volumetricFlowRate 0.2;// m3/s
extrapolateProfile yes;
value uniform (0 0 O
}
{
type flowRatelnletV
massFlowRate 0.2;// kg/s
extrapolateProfile yes;
rho rho;
rhoInlet 1.0;// kg/m3
value uniform (0 0 O

itk
1. 30 5 WA O B T SRV 1A TR
fEu, =u-ny;
elocjj?% 15?[“2}%%@65,% = Zum|Sf]Z
3. TR E IR E Qo

)3 A
Uy, QO Qestz > 05
U — Qes i QO
X P _ 0~ Qesti Qesti <05
elocity; TS @ S
(2)
Up =0 — UpNyp — Uy gigr D f

)

1



TERBC

flowRatelnletVelocity
HfixedMeantH L, AN ¥ iE IR BT EIR

= oy B . . . X X
BRI 1. PR A I o B B
{ T‘Eun =u-ny

type flowRateInletVelocityp; ,fﬁﬂ—{}?ﬁ:%Qesn — Zunz|sf’z

volumetricFlowRate 0.2;// m3/s
extrapolateProfile yes;

3. R THRERNTEQ.,

value uniform (0 0 0); )
} Up, QQO @ > 0.5
{ Unp = “ Z0 - Qesti Qegti
type flowRatelInletVelocity; Un — p|Sf| Qo <05
massFlowRate 0.2;// kg/s (2)
extrapolateProfile yes; L —U—wn—u n
rho rho; p nitlf n, BRI ILf
rholnlet 1.0;// kg/m3 4. W% extrapolateProfiles&no, i
value uniform (0 0 0); PR YA A ﬂ
1



TERBC

T PMHRBA, SERER e E
» 1FiEE () : zeroGradient
» fUEE (AN : fixedValue

CinletValue)

<patchName>

{
type inletOutlet
phi phi;
inletValue uniform O;

value uniform O;




TERBC

inletOutlet
e/ NHImA A, S ERA R E IR E
» EiEE (B

zeroGradient

» fUBE (AL : fixedValue
CinletValue)
<patchName>
{
type inletOutlet
phi phi;
inletValue uniform O;

value

uniform O;

outletinlet

R AMANGIL T, X A R E A
» IEEE (D

(outletValue)

» filE (AL : zeroGradient
<patchName>
{
type inletOutlet;
phi phi;
outletValue uniform O;

value

fixedValue

uniform O;




TERBC

freestream
inletOutlet ML, HRHEIEE IEF K E £zeroGradientif /& fixedValue

<patchName>

{

type freestream;
freestreamValue uniform (300 0 0);




TERBC

freestreamVelocity

<patchName>

{
type freestreamVelocity;
freestreamValue uniform (300 0 0);

u;-n
_ 0.5—0.5———7
valueFraction; = [u |

|11i| >0

2024753 2T



TERBC

freestreamPressure

<patchName>
3 {
freestreamVeIouty type freestreamPressure;
<patchName> freestreamValue uniform (300 0 0);
{ supersonic false;
type freestreamVelocity; }
freestreamValue uniform (300 0 0);
} if (supersonic_=true):
w _ 05+055 g >0
0.5—-0.5 |u;| > 0 | valueFraction; = |
valueFraction; = || lu;| =0
0.5 [w[ =0 | else:
’ 05050y >0
valueFraction; = |
|ui| =0

s Az R 2028 3 A 21




TERBC

supersonicFreestream

M R, FHTURIBC

<patchName>
{
type supersonicFreestream;
UInf 500;//velocity
pInf led;//pressure
TInf 265;//Temperature

gamma 1.4;//Heat capacity ratio

src/finiteVolume/fields/fvPatchFields/derived/supersonicFreestream/




TERBC

totalPressure

<patchName>
{

type totalPressure;
pO uniform 1eb5;

3

AT A WY T AR
> incompressible subsonic(ANFI & i) p, = po — 0.5|u?
» compressible subsonic(F] . WEEIE) p, = po — 0.5p|ul?
» compressible transonic(FJ &\ B5HIH) p, = po/(1 + 0.5¢|ul?) Hhse K453
» compressible supersonic(] [ #H5iH) p, = po/(1 + 0.5¢:G|u|"/%)

@ FE K ik TR 3 721 7 Ugh

2024

20244 &2 by




TERBC

turbulentlinlet
T T LESHE 3 5 3 464

Upn = (1 — @)tupp_1 + (Uref + SCrrsUres)

<patchName>

{
type turbulentInlet;
fluctuationScale 0.1;
referenceField wuniform 10;
alpha 0.1;

20245 5F (HERKDAFHELE) by hERQ FERIAY RAHNKEAATEE 2024 £ 3 A 21



TERBC

timeVaryingMappedFixedValue
I —H N B S EERAT R, E NIRRT, WIS

tutorials/incompressible/simpleFoam/pitzDailyExptInlet

inlet

{
type timeVaryingMappedFixedValue;
offset (00 0);
setAverage off;

}

» WL TU, €, k, w, %5
» AR EEIRAFIAIE, B\ TEconstant/boundaryData/inlet

20244 (% AR 2024 4

3 A




TERBC

BE R AR E, AR T3

%5 [A] FbasicSymmetry




-all
-browser

-help
-keyword
-web

Examples:

foamInfo
foamInfo
foamInfo
foamInfo
foamInfo
foamInfo
foamInfo
foamInfo
foamInfo
foamInfo

| -a list all tutorials that use <name> (otherwise maximum 10)
| -b <name> output C++ source guide web page with specified browser,
e.g. foamInfo -browser "firefox"

| -h print the usage
| -k uses <name> as a keyword, rather than an exact match
| -w output C++ source guide web page with the browser

specified in the global controlDict file

simpleFoam
turbulentIntensityKineticEnergylInlet
fixedTemperatureConstraint

surfaces
foamNewBC
wallFunction
kEpsilon

-k kEpsilon
fixedValue

-~k fixedValue




foamGet
foamToVTK
foamSearch
foamCleanPath
foamCleanPolyMesh

v

v

v



Thank you.

MADFATAER, BT LR, 55!
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