interFoam

VOF (volume of fluid) FREISICE DWW R ERMEEICLDZTENRMAOIEENEMLE-FR 2 BRAVILA

Tutorials

damBreak

/tutorials/multiphase/interFoam/laminar/damBreak

1. Files
No. Zx)L% 774 "%
170 U ERFEMG - DG (EE)
2 alphal 8 LL2& (the phase fraction )
3 alphal.org alphal @)tz A 774l (alphal DHEPREEREL)
4 p_rgh BRI (B2 ETIE72\) File Details D3FRASER)
5 |constant dynamicMeshDict ook Rkt
6 g
7 transportProperties
8 turbulenceProperties
9 | constant/polyMesh blockMeshDict blockMesh B AT 42375
10 boundary blockMesh RITRHIERINZT7 1)L
11 faces blockMesh RITEFICEMINZT71)L
12 neighbour blockMesh RITRHIERINDT71)L
13 owner blockMesh RITEFICEMINZT71)L
14 points blockMesh EITRHCERIND T71IL




15 |system controlDict

16 decomposeParDict
17 fvSchemes

18 fvSolution

19 setFieldsDict

2. File Details

No.1 U class volVectorField object U
No. )RS x—4— F 74V "%
1  dimensions [9 1-10000] FEIHDIRITL[(1) (2) 3) (@) (5) (6) (7)]
Ams] 1):E8 054 (ke
QrERX  A—=bMIL (m)
(3):BERT (s)
@3EE ey (K
G):MEE T (mol)
©):&r ToRT @A)
(:HE  AHvFs ()
2 internalField uniform (0 0 0) RERSEIBDIE, IE—HEDIE AL,
MR T—Hk nonuniform <List> ZFAW\5Z &N TES,
3 boundaryField leftWall type fixedValue IRy F DEAZE (Primitive patch field type )
XYIEE O DEN—E fixedValue, fixedGradient, zeroGradient,

calculated, mixed, derectionMixed

DOFELEEN S (UserGuide & 5.3) o



© 0 N O Ul A~

10
11

value
rightWall type

value
lowerWall  type

value

atmosphere type

value

defaultFaces type

uniform (0 0 0)

fixedValue

uniform (0 0 0)

fixedValue

uniform (0 0 0)
pressurelnletOutletVelocity

uniform (0 0 0)

empty
X ZIRTTIAR DEIER DE

*/ Ny FOIRERCETBERBAIX. V—AO—RICEEH I TWS,
Y —2Z2—NRI&. [~$ find SFOAM_SRC -name “*</\wFZ>*"1F = lE[~$ find SFOAM_SOLVERS -name “*</\yFEZ>*"| TR &,

IRy F DR (Derived patch field type )

THH (UserGuide 3 5.4) o

7272 L. boundary 77 JLICEWT/ Ny FD
E K (Basic patch type ) BMERIN 715
BlEEDOEEEET S (UserGuide X 5.2) o

Ny FDIRER, fixedValue HSIRE,
pressurelnletVelocity GREA QD p B3 H>
TWAEX UL RENOFEI N, /Ry F
lE/—<b,) &l

inletOutlet (U MMRED &> T fixedValue &

zeroGradient DfEICU & p Z2HIUE Z %,
[Switches U and p between fixedValue and

zeroGradient depending on direction of U.])

DIAHEDHE,

Ny FOEKER

No. 2

alphal

class

volScalarField

object

alpha




NO.| /X5 X—%— FTI4ILN el
1 |dimensions [0000000]
XERRIT
2 |internalField uniform 0 setFields IC&> T internalField D{E%EZE L
AR T—AH% BYIENTED,

internalField nonuniform List<scalar>
2268 X tZJLE
(
1
0 and more &7 5,

3 |boundaryField |leftWall type zeroGradient boundaryField |& setFields TIZZEIN A
LY,

4 rightWall type zeroGradient

5 lowerWall |type zeroGradient

6 atmosphere |type inletOutlet

7 inletvalue uniform 0

8 value uniform 0

9 defaultFaces |type empty

No. 3 |alphal.org ‘ class ‘VolScalarField ‘ object ‘ alpha

*alphal.org | alphal D)tz N 774 )L (alphal DFIHEAREEE R L)

No.4 |p_rgh class |volScalarField object | p_rgh

No. [ RS x—4— T 74k %

1 |dimensions [1-1-20000] BMRICDWTIE TR ERASE,




X [kg/m-s*]

2 |internalField uniform 0

3 |boundaryField | leftWall type buoyantPressure SRR
Description :
Set the pressure gradient boundary condition
appropriately for buoyant flow.
If the variable name is "pd" assume it is p -
rho*g.h and set the gradient appropriately.
Otherwise assume the variable is the static
pressure.

4 value uniform 0

5 rightWall type buoyantPressure

6 value uniform 0

7 lowerWall | type buoyantPressure

8 value uniform 0

9 atmosphere |type totalPressure RER. 2F po=p+1/2p|U|* 1ZEE.U
BEDBEZNIR p LFEIND,

10 p0 uniform 0 Total pressure

11 U 8] the velocity field

12 phi phi the flux transporting the field

13 rho rho the density field used to normalize the mass
flux

14 psi none the compressibility field used to calculate the
wave speed

15 gamma 1 Heat capacity ratio

16 value uniform 0 okt ok koK

17 defaultFaces |type empty




*OpenFoam1.7 [release notes]® p_rgh ICEE 9 %52k

Modifications to multiphase and buoyant solvers

 Multiphase and buoyant flow solvers now solve for P,;;=P—pg-X | rather than the static pressure p. This change is to avoid deficiencies in
the handling of the pressure force / buoyant force balance on non-orthogonal and distorted meshes.

* Improvements to boundary conditions and pressure referencing in closed domains have been developed to avoid the problems encountered in
previous attempts to decompose pressure for buoyant flow.

* The following solvers have been modified for p_rgh: fireFoam buoyantBoussinesqPimpleFoam, buoyantBoussinesqSimpleFoam,
buoyantPimpleFoam, buoyantSimpleFoam, chtMultiRegionFoam, chtMultiRegionSimpleFoam, compressibleInterDyMFoam,
compressibleInterFoam, interDyMFoam, porousInterFoam, MRFInterFoam, interFoam, interPhaseChangeFoam, multiphaseInterFoam,
settlingFoam, twoLiquidMixingFoam.

No.5 |dynamicMeshDict class | dictionary object | dynamicMeshDict
No.| /RS x—4— FIAI wE
1 |dynamicFvMesh staticFvMesh

*HE5<. interDyMFoam FA D&)X v 15% 7 Dictionary, 78 T% interFoam (3 IE B ICEIE T 5,

No.6 |g class |uniformDimensionedVectorField |object |g
No. [ /XS X—5— T7#Ih &%
1 |dimensions [01-20000]
X[m/s?]
2 |value (0-9.810) (xyz)

*uniformDimensionedVectorField 35838 £ ICH7=>T—Hk

No. 7 |transportProperties class | dictionary object | transportProperties

No. [R5 X—%4— 777 &%




1 |phasel transportModel Newtonian EEFEERNB#BETETIL -
XRHE XAR AR N ET )L Newton SRR, incompressible TransportModels.

UserGuide 3% 3.10 &8

2 nu nu[02-1000071e-06 B (T B

X B AL [m?Y/s]
3 rho tho[1-3000007]1000 B
XEfI[kg/m’]

4 CrossPowerLawCoeffs |nu0 nu0[02-10000] 1e-06 Cross Power (& IESS T 4EMETETILICBWT
{8 XN %, transportModel ICHWT
CrossPowerLaw Z5& E LW EEAIh A
W (BIRRHED) o

5 nulnf |[nulnf[02-10000] 1e-06

6 m m[0010000]1

7 n n[0000000]0

8 BirdCarreauCoeffs nu0 nu0[02-10000]0.0142515 Bird-Carreau JE{G T T T ILICBWTIE
Fi XN %, transportModel IZHWT
BirdCarreau Z 5% E L7@WEFERA IR
(HUBRAT) o

9 nulnf |[nuInf[02-10000] 1e-06

10 k k[00100001]99.6

11 n n[0000000]0.1003

12 |phase2 transportModel Newtonian phasel GR#8) ICEIL

X
13 nu nu[02-100001]1.48e-05
14 rho tho[1-300000]1




15 CrossPowerLawCoeffs |nu0 nu0[02-10000] 1e-06
16 nulnf |[nulnf[02-10000] 1e-06
17 m m[0010000]1
18 n n[0000000]0
19 BirdCarreauCoeffs nu0 nu0[02-100001]0.0142515
20 nulnf nuInf[02-10000 ] 1e-06
21 k k[0010000]99.6
22 n n[00000001]0.1003
23 |sigma sigma[10-20000]0.07 2/ DOEREEES
X BAI[N/m] ([kg/s*])
No. 8 |turbulenceProperties ‘Class ‘dictionary ‘object ‘turbulenceProperties
No.| )RS5 x—4— T4V e
1 |simulationType laminar LESModel (LES E5JL)
XER RASModel (ELSRET V)
laminar (BRET V)
DITEEDHEIR,
laminar (B5RET V) DB EIXRFITBMT 7
TIVIEBERRL,

RASModel (ELRETIV) DIFEIE
constant/RASProperties 771 L DL E,
LESModel (ELRET V) DIFEI
constant/LESProperties 771 L DL E,

*%) )L/ |Z& > T, turbulenceProperties + RASProperties CTELEZIEE 3 5H D (interFoam) &, 774 JLI3 RASProperties DA CELRZIEE T HED
(simpleFoam) h'# %, 15D E LN & BH, RASProperties CBMAIEET S EHTED,



No. 9

blockMeshDict

‘ class ‘ dictionary

‘ object ‘ blockMeshDict

No.

INGA—=H—

F 74N

kel

1

convertToMeters

0.15
Xvertices BN 1D, 0.15m &4 5,

TE R EERZ[vertices||CD DN BIEXRDIEE,
0.001 &g NI, [m]HDS[mm]Il/i S,

vertices

(0 0 0) and more

TE = (vertex) EERZ AN,
1DEMBLIEICTO, 1,2, - - 1 &EBESHIFTIN S,

ex.)

vertices
(
(00 0) //vertex number 0
(100) //vertex number 1
(110)//vertex number 2

blocks

hex (0154121317 16)(2381)
simpleGrading (1 1 1)

and more

hex (01234567) /JERBSD) A
X AN DIEZE I UserGuide & 5.5 B8,
(x1 x2 x3) //x1, x2, x3 DEAADEILDE
Xx1, x2, x3 IE hex TEEINS
ERBSOIRENORES,
UserGuide [ 5.5 &,
simpleGrading(1 1 1) /&)L DKL
XsimpleGrading 7z edgeGrading %Z
{8 A, UserGuide5.3.1.3 & 0&,

edges

edges:vertex DDA T3y
ex.)

edges(

arc15(1.10.00.5)

)




EE] &t B BINTY N

arc 50 AR D— R

simpleSpline | 2 7’51 gh#g | W= b

polyLine fREE =) 2k

polySpline |27/ 8t |@RESKYRN

line EiR FI4ILh

5 |patches wall

leftwWall

(0 12 16 4) and more

patches: /Xy F &I TE

wall: /Ny FDEESR, ZZTld UserGuide 3=
5.2 DABIC directMappedPatch ,
directMappedWall DWF NN EIEET %,
leftWall: /Xy F D ZHI ER CITHRELL A
FINER - IHA R M DR ERFICERINS,

(0 12 16 4):blocks TIEE LT OYY D face %
vertex number ZFAWTIEE T %,

wall

rightWall (7 19 15 3) and more

wall

lowerWall (0113 12) and more

patch

atmosphere (8 20 21 9) and more

(oo REERN i @)

mergePatchPairs

HERRBZWBD/N\yFHNERDIFEICERT 5.
mergePatchPairs

(

( <masterPatch> <slavePatch> )

)

No. 10 |boundary

class

polyBoundaryMesh

object

boundary




INYFD) AR,

No. 11 |faces class |faceList object | faces

mDY) AN,

No. 12 |neighbour class |labelList object | neighbour

BiEtILOYRR,

No. 13 |owner class |labelList object |owner

FERILDYRS, (NyF—ITRA Y ML IV HRER. ASBER TIRAVWERD EEHIND)

No. 14 |points class |vectorField object | points

TILDIER(RA1VF) DY RK,

*No. 10 ~ No. 14 (& blockMesh Z#£1T3 5L INBET71 )L,

No. 15 |controlDict class |dictionary object | controlDict

No. /RS x—4— F 74 w%E

1 |application interFoam [interFoam]| C/R CHIEREICENMET S

2 |startFrom startTime #2 N D B IS BE X oD &4

RKILR firstTime: FE Y 20T 1L IMNIDIBET

S OLEFAVANY b
startTime: FECM lstartTime | TIEE $ H0F
2T 1L N) Do RN % B
latestTime: FEY X7 1LIKN)DOB
THILDIFZIT 1L NI D SR =R

3 | startTime 0 startFoam T [ startTime | 1§ €3 2% & 1C
B BTRREZITALIN)DIEE




stopAt endTime BENT DL T BFZI D Fl 1

X7, endTime: 52D [endTime| TIEET %
writeNow : 1#24fT step 72} @ #fr AR FE L THE
ReH N2
noWriteNow : 124 step 72 (3 T &= HEL
THEREHEALGW
nextWrite : 52 M l'writeControl | THEET %
RDT—HYEZH LD ATy ST
kB

endTime 1 stopAt ClendTimel Z18E§ 5B EICWHE
7R BRNT DI T BFX

deltaT 0.001 fRATBEE DR Tv T

XIWHH

writeControl adjustableRunTime T7AIADT—IYEXHLDYAIIVTD

1) D

timeStep : B24r X7 7D writelnterval (>=
) ZEICT—9%EEHT,

(*T 74V NERTE)

runTime : AT BFRI D writeInterval T &1
T—AEEIHT

adjustableRunTime : fZ 4T B fE D
writeInterval P CEICT —9EHEZIH T, b
EBRLILEEM AT 7 % writelnterval & —2
TRLIIAETZ (BBFERTY THRE
%)

cpuTime : CPU BFE D writeInterval # T & IC
T—YEEZHT,




clockTime : £ & D writeInterval T & 12
F—HEEXHT,

writeInterval

YNy

0.05

LEEED writeControl EEEELTHWONS,

purgeWrite

FRHHR—IATRZITALIRN) Z LEEXT
BEREREINDHFRNT ALK DED
RAZEHTIEET S,

5 21, purgeWrite=2 D5 E . 3D EH DIFZ!
TALOMNIBIDBRICEEEIN S,
purgeWrite=ODBFIZ EZE XL RN,

TE B IR REFRMT Tl purgeWrite=1&952&
T LHEIOREGFEDHERZEHRLTLE
XTE5,

10

writeFormat

ascii

T—HIT7AINDITA—IYNEIRET B,
ascii: ASCII 74—<v b, writePrecision D&
MMETEI NS, T T7HILK)
binary: /XA F 1) 74—k

11

writePrecision

ASCII 74— v N TEHNDEIHTEL
(*F74JL h=6)

12

writeCompression

uncompressed

T—YI771IVDEMEEZIEET 2.
uncompressed : EHEL ARV (*T 74V K)
compressed: gunzip C77M IV ZEHET 5

13

timeFormat

general

BZITALYVN)DR—IV T DTA—< b
BE

fixed : +m.dddddd @ d D EAS, timePrecision
TRHLNS,




scientific: +m.dddddde+xx D d DAY,
timePrecision TRHLHN B,

general : 3§ EH-4 K% L <& timePrecision
THEREINIBHLL L DB, scientific D
4= YNEBET B, (*T TAIK)

14 |timePrecision 6 L EED timeFormat ICRAEL TIEEINZE
(T 774)L~=6)
15 |runTimeModifiable yes controlDict DLHYBWNTNHODT 1o aF
D yesmo RAYF&EIALRATYT DI
&I OpenFoam (L&D TEHRAAL N EDH
DI8TE, (*T 74V b=yes)
16 |adjustTimeStep yes FRNTBFE R Ty 7 D B BNFARRMEEEDIEE.
XinterFoam Tl H yes/no T yes 23 E$ 5 &, FEED maxCo
H LV maxAlphaCo THEETH7—F V8
DEHEANTRATY %= BERAET 5,
17 |maxCo 0.5 52 adjustTimeStep T B ENFAEEMRE = F
XinterFoam Tl W78 TRGEIIBETEV—FVED LR,
18 |maxAlphaCo 0.5 L &2 adjustTimeStep T B A RE %= A
interFoam Tl WAE ITBIGAICIEETSY7—F V8 (Alpha?) D
LR,
19 |maxDeltaT 1

L £2 adjustTimeStep T B ENFAEEMERE 4 5
THGEIIEET @R TY DL
fRo

(T TR ELOTVBEDIE BREL TWRWEE (*T 74V M) D

REMNMEAIND,




No. 16

decomposeParDict

class

dictionary

object |decomposeParDict

*decomposeParDict |1 FIETER D774/l (WHFHELARVWEFIZERINZWL)

No. 17 |fvSchemes ‘ class ‘ dictionary ‘ object ‘ fvSchemes
No.| /X5 x—4— FI4I b wE
1| ddtSchemes default Euler ddtSchemes: —R DBSEIMAIE( 0/0 )
.. (s L _ DEERIE AF—LDERTE,
AinterFoam f- &L CIEENFE AR Euler: —%. $IIR. K285,
default Euler; i —. o
ddt(rho,U) Euler; CrankNicholson ¥: _/k\ %U BE\ B%, EI’\JO
if:‘ri ( Y (& Euler t@jﬁ:é%l 'E\o
default none; CrankNicholson 1; //##i#:7 CrankNicholson
ddt(rho,U)  Euler; CrankNicholson 0; /#f#:7 Euler, )
e backward : Z%. [EHY,
= \ ~ s
default j&”xm_?%ﬂ? N steadyState : FRFEI GBI EUC DLW TEED R,
ddt(rho,U)DER E D i E

Kdefault ¥F—T—RTIEET D& RETAN
XIFEIARTUITBWTC default F—7—RD
BRENBEAINS,

F 7z, default &IXFICKR BB DIEEAEM
THIEETE, ZDIRIE default TDERE K
YEZELNMBHEINS,

E5(C, default 1213 none 5 E BT ENT
X%, ZORBIZ.VILATHWBREBRTART
BRIERETIHELHZH, ALshnTL
ZIEENMANARBRICIEBEWTHS, (T
T—RXytE—Y TRRINBZOD,)




gradSchemes default Gauss linear gradSchemes : A Eg ( VA )pstsie 2
VA LT —] = I $_Ao
KBREINDIRE Gauss <interpolationSchemes>: 1R D X
grad(alphal)
arad(U) b
leastSqueares : 2;R Dz /N —Fi%
X gradSchemes IC&H1F% Gauss THWONS fourth: 4R D&R/N_Fik
<interpolationSchemes>% 5% 7€ L7&< TH. cellLimited <gradScheme> ¥:Cell limited
interpolationSchemes THE L TWhIE N2, | Vversion of one of the above schemes .
SFY, faceLimited <gradScheme> ¥':Face limited
gradSchemes version of one of the above schemes .
{ (VIx0< <1 DEIGELTEALNS)
grad(alphal) Gauss;
}
interpolationSchemes
{
default linear;
}
ERRTETDHIEHETES,
divSchemes div(rho*phi,U) Gauss limitedLinearV 1 divSchemes: K& ( V-A )s#{b 2% —

L

FAWAEDTESRAF— AL Gauss D,
Gauss <interpolationSchemes>

CZTphild75v IR (P=pU) %=KT,
FHBRAF—L (XRIE) DRIERAF—LICE
IERINZDIELULTD@EY EHD,
ZNS5EIEBIIC, limited ¥ V., 01 EWN D7
SEEE. EREEBEMASIEELTE, word Dt
IS RS AIEET DU ELHDEDED
%, (V) (UserGuided.4 3 1R)




linear 2 R, EHIR

skewLinear 2R (KY) FEHIFR, EHMH
1E

cubicCorrected |4 v 4 FR

upwind 4R, IR

linearUpwind |1 J&/2 k. %IBR

QUICK 1R/2 R, IR

TVD schemes |1 /2 3. 4IIfE

SFCD 2R, HlIBR

NVD schemes |1 /2 Jx. %IBR

div(phi,alpha) Gauss vanLeer
div(phirb,alpha) Gauss interfaceCompression
laplacianSchemes default Gauss linear corrected laplacianSchemes: 5757V
o ( V(oVU) Y BEBIERF— L, FAVDE
Xaxgdh,élﬁﬁ D TEBRF—LAIE Gauss D,
laplacian((1|A(U)),pcorr)
laplacian(muEff,U) WJEZ#‘—AK\ KEAEDEBRAF—L
laplacian(interpolate((1|A(U))),p_rgh) DA ZERT S,
Gauss <interpolationScheme>
<snGradScheme>
interpolationSchemes | default linear interpolationSchemes : & A ¥ — L,
e (UserGuide4.4.1 508)
XKEBEINSIHE
interpolate(alphal)

interpolate(grad(alphal))
interpolate((rho*nut))
interpolate(nu?2)




interpolate(nul)
interpolate((1|A(U)))

interpolate((((1|A(U))*rho_0)*U_0))
interpolate(((1]A(U))*rho_0))

interpolate(U_0)

interpolate(U)
interpolate((sigma*K))
8 |snGradSchemes default corrected snGradSchemes: RELERE AR AR X —
— AO
XEREINBIEH
snGrad(rho) corrected | F2AIEE 1T IE
snGrad(alphal) uncorrected | JEBETRIEAL
limited ¥ | BRIFEITHIE
W=1:corrected IZxd s
¥=0:uncorrected IZXt iy
bounded  |RYF4TANZDHRHIE
fourth 4R
9 |fluxRequired default no fluxRequired : 3R D H H D& E.
Xno & none & E%k TI)r—2a v DR TRREERT D5%
RET B,
CZTIXBIC, word BB F (VX5 4X—4 %)
DHEEBTNIEEW, (p )
10 p_rgh ¢ A7B (interFoam)
11 pcorr 7B (interFoam)
12 alphal XTI THRELTHZN . EHLTEHEK,




No. 18 |fvSolution class |dictionary object | fvSolution
No.| /85 x—4— FI4Ibh e
1 |solvers | pcorr solver PCG solvers: HBERIE ARRKNICERAINSZEN
DPYAY . TNDIHEHY IV /N (linear-solver ) | DIETE.
word (p ¥ U 7:&)
solver |C GAMG %Z{FEF L7235 8 Dl {
P solver
{ tolerance
solver GAMG; relTol
tolerance  1e-06; <option>
relTol 0.1; }
smoother GaussSeidel; solver:/JL/INDIA T
nPreSweeps  0;
nPostSweeps ~ 2; (UserGuide 3 4.12 &\Y))
cacheAgglomeration true; ‘PCG F7-|% PBICG
nCellsInCoarsestLevel 10; _
> HAZZ x5 T FNT
reslomerator . FaceAreaair AR £ GBR. PCG TR T I
mergeLevelS ]_; PBiCG ‘3:3'5%%1—.1'5”%0 tgbb\1§iﬁﬁz&§
s BZMMEVILNITHRIET B,
solver | smoothSolver %Z{F F L7=3% & DAl - smoothSolver
I{J AL—HEFESF2V LN (BFEV LN
solver smoothSolver; UserGuided.5.1.3)
smoother GaussSeidel; ‘GAMG . \
tolerance 1e-8; BB MFMRBILF IR
relTol 0.1; (UserGuide4.5.1.4)
nSweeps 1; - ICCG
B (UserGuide X 4.12 ICIZD>TWRWA T
F—XytE—YICHTELED)
2 preconditioner DIC preconditioner: 3£ 1% AIERY )L/ SDRTIRF M
XPCG LUV PBICG DZE,




DIZAEDA T3y

AR TE2IALRF—2 8 (FJFFR) /DCG
EBENARTEIALRAF—HR (Fryy
V¥ DIC) /FDIC

XA AL LU GERFR) /DILU

- X3 A /diagonal
AR ILF I Y RIGAMG
- RIS 74 L/none

3 tolerance le-10 the residual (5Z) H*Z DJ[tolerance (VJL /X
DFBME) | L TFICA2 73581 VLN
=1E9 5,
SETDATYTDEEERTTHENDIT
EPVRDRTYTITHEL?

4 relTol 0 HIHR5E 2= LLER A rel Tol (R BIEFAME) 12A
TICRSFBEIC VIV ELLET B,
tolerance & MIEWIDWTIE X 15508

5 p_rgh solver PCG

6 preconditioner DIC

7 tolerance le-07

8 relTol 0.05

9 p_rghFinal |$p_rgh $:RKE~Y/ 70T VR
$p_rgh & 95T ETprgh DEREEIITH
WTW3s,
sEak A #HBEDIZEE L Tl (tolerance &
relTol) . SR MBI NS,

10 tolerance 1le-07

11 relTol 0




12 U solver PBiCG

13 preconditioner DILU

14 tolerance 1e-06

15 relTol 0

16 |PISO |momentumPredictor no PISO & SIMPLE: EE & E D H RN 4R
IO DREE,
PISO:3EEE.SIMPLE: EEICAWLN S,
momentumPredictor: ?
momentum (E—X>~?)
Predictor (¥ §7?)

17 nCorrectors 3 PISO ICBITBHIERDEEE.
AL E4LUFICER E (UserGuided4.5.3
&U)EZBEEDIRBI KIS,

18 nNonOrthogonalCorrectors 0 EBEZMHAYS A BINBEDEE.
PISO. SIMPLE 3@,

19 nAlphaCorr 1 o AR (MULES) D PISO JL—F I3
THREB (FHIEL) DEE,

20 nAlphaSubCycles 2 o HEAFER (MULES) DRI R 1E S,

21 cAlpha 1 REDEREOHIE, GBS 1.0 BMHERIN

T\ % UserGuide2.3.8)
O:#EEHa

1 (REFHIAREHE

1A RS = R E D EfE

*1:[tolerance]&[rel Tol]D3E LM DWW T, [nAlphaCorr]& [nAlphaSubCycles]iC DWW T
tolerance = 1e-07, relTol = 0.05 DB H




Starting time loop

Courant Number mean: 0 max: 0

Interface Courant Number mean: 0 max: 0

deltaT = 0.00119048

Time = 0.00119048

| nAlphaCorr = 1 (nAlphaCorr x nAlphaSubCycles M#{72(F MULES H&YiIRINBEIT/S)

| MULES: Solving for alphal

| Liquid phase volume fraction = 0.130194 Min(alphal) =0 Max(alphal) =1 :nAlphaSubCycles = 1
| MULES: Solving for alphal

| Liquid phase volume fraction = 0.130194 Min(alphal) =0 Max(alphal) = 1 :nAlphaSubCycles = 2
nCorrectors = 1 (DICPCG :solver = PCG, preconditioner = DIC &W\)Z &)
DICPCG: Solving for p_rgh, Initial residual = 1, Final residual = 0.00312169, No Iterations 1 : Final/Initial=0.003 < 0.05 T relTol N EHINTW\5

time step continuity errors : sum local = 0.000863663, global = -1.26728e-12, cumulative = -1.26728e-12
nCorrectors = 2

DICPCG: Solving for p_rgh, Initial residual = 0.00146342, Final residual = 6.18289e-05, No Iterations 13
time step continuity errors : sum local = 3.6494e-05, global = -1.00159e-05, cumulative = -1.00159e-05
nCorrectors = 3 T3[E#&YRLTWS

DICPCG: Solving for p_rgh, Initial residual = 5.0866e-05, Final residual = 8.19184e-08, No Iterations 48
time step continuity errors : sum local = 5.88526e-08, global = 1.01675e-08, cumulative = -1.00057e-05
ExecutionTime = 0.13 s ClockTime =0s

tolerance = 1e-07, relTol = 0 DIFE

Starting time loop

Courant Number mean: 0 max: 0
Interface Courant Number mean: 0 max: 0
deltaT = 0.00119048

Time = 0.00119048

MULES: Solving for alphal
Liquid phase volume fraction = 0.130194 Min(alphal) =0 Max(alphal) =1
MULES: Solving for alphal




Liquid phase volume fraction = 0.130194 Min(alphal) = 0 Max(alphal) =1

DICPCG: Solving for p_rgh, Initial residual = 1, Final residual = 8.94187e-08, No Iterations 64 : Final = 8.94187e-08 < le-7 T tolerance NN @EH I
TW5

time step continuity errors : sum local = 2.4739e-08, global = 2.60052e-09, cumulative = 2.60052e-09

DICPCG: Solving for p_rgh, Initial residual = 1.41278e-07, Final residual = 5.40755e-08, No Iterations 1

time step continuity errors : sum local = 3.89035e-08, global = 2.45978e-09, cumulative = 5.0603e-09

DICPCG: Solving for p_rgh, Initial residual = 5.40894e-08, Final residual = 5.40894e-08, No Iterations 0

time step continuity errors : sum local = 3.89135e-08, global = 2.4598e-09, cumulative = 7.5201e-09

ExecutionTime = 0.13 s ClockTime =0s

No. 19 |setFieldsDict ‘Class ‘dictionary ‘object ‘setFieldsDict
No.| /RS x—4— TIH4ILE e
1 |defaultFieldValues volScalarFieldValue alphal 0 EDOHEDEEEALEETD
alphal 0: ZZTlE &8
2  |regions boxToCell |box (00-1)(0.1461 0.292 1) M OW RS E IS E
*EARONAEEIEE
3 fieldValues |volScalarFieldValue alphal 1 box DH®D alphal %35 7E

*regions CIEATEBHRELE
boundaryToFace , boxToCell , boxToFace , boxToPoint , cellToCell , cellToFace , cellToPoint , cylinderToCell , faceToCell , faceToFace
faceToPoint , faceZoneToCell , faceZoneToFaceZone , fieldToCell , labelToCell , labelToFace , labelToPoint , nbrToCell , nearestToCell

nearestToPoint , normalToFace , patchToFace , pointToCell , pointToFace , pointToPoint , regionToCell , rotatedBoxToCell , setToCellZone

setToFaceZone , setToPointZone , setsToFaceZone , shapeToCell , sphereToCell , surfaceToCell , surfaceToPoint , zoneToCell , zoneToFace
zoneToPoint

3. Command




$ blockMesh
$ setFields
$ interFoam

4. Mesh

5. Result
(at 0.25 s)

—~—7




I (Base types ) : UserGuide 5.2.2

patch The basic patch type for a patch condition that contains no geometric or topological information about the mesh (with the exception of wall), e.g.
an inlet or an outlet.

wall There are instances where a patch that coincides with a wall needs to be identifiable as such, particularly where specialist modelling is applied at
wall boundaries. A good example is wall turbulence modelling where a wall must be specified with a wall patch type, so that the distance from
the wall of the cell centres next to the wall are stored as part of the patch.

symmetryPlane For a symmetry plane.

empty While OpenFOAM always generates geometries in 3 dimensions, it can be instructed to solve in 2 (or 1) dimensions by specifying a special
empty condition on each patch whose plane is normal to the 3rd (and 2nd) dimension for which no solution is required.

wedge For 2 dimensional axi-symmetric cases, e.g. a cylinder, the geometry is specified as a wedge of small angle (e.g. <5 ) and 1 cell thick running
along the plane of symmetry, straddling one of the coordinate planes, as shown in Figure 5.3. The axi-symmetric wedge planes must be specified
as separate patches of wedge type. The details of generating wedge-shaped geometries using blockMesh are described in section 5.3.3.

cyclic Enables two patches to be treated as if they are physically connected; used for repeated geometries, e.g. heat exchanger tube bundles. A single
cyclic patch splits the faces in its faceList into two, and links the two sets of faces as shown in Figure 5.4. Each face-face pair must be of the
same area but the faces do not need to be of the same orientation.

processor If a code is being run in parallel, on a number of processors, then the mesh must be divided up so that each processor computes on roughly
the same number of cells. The boundaries between the different parts of the mesh are called processor boundaries.

Table 5.2: Basic patch types.

Selection Key Description

patch generic patch

symmetryPlane plane of symmetry

empty front and back planes of a 2D geometry

wedge wedge front and back for an axi-symmetric geometry
cyclic cyclic plane

wall wall — used for wall functions in turbulent flows
processor inter-processor boundary




F A F (Primitive types ) : UserGuide 5.2.3

Table 5.3: Primitive patch field types.

Type Description of condition for patch field ¢ Data to specify

fixedValue Value of ¢ is specified value

fixedGradient Normal gradient of ¢ is specified gradient

zeroGradient Normal gradient of ¢ is zero —

calculated Boundary field ¢ derived from other fields —

mixed Mixed fixedValue/ fixedGradient condition refValue, refGradient, valueFraction, value
depending on the value in valueFraction

directionMixed A mixed condition with tensorial valueFraction, |refValue, refGradient, valueFraction, value
e.g. for different levels of mixing in normal and
tangential directions

k& B (Derived types ) : UserGuide 5.2.4

There are numerous derived types of boundary conditions in OpenFOAM, too many to list here. Instead a small selection is listed in Table 5.4. If the
user wishes to obtain a list of all available model, they should consult the OpenFOAM source code. Derived boundary condition source code can be

found at the following locations:

* in SFOAM SRC/finiteVolume/fields/fvPatchFields/derived
* within certain model libraries, that can be located by typing the following command

find SFOAM_SRC -name "*derivedFvPatch*"

* within certain solvers, that can be located by typing the following command in a terminal window

find SFOAM_SOLVERS -name "*fvPatch*"




Appendix 2: UserGuide (E T JLICEE T B2 7k DR

Table 3.10: B X ET I OHREA T IRNSA4TSY
(Shared object libraries of transport models. )

FEEMEME RN B %EE T )L (Transport models for incompressible fluids) — incompressibleTransportModels

Newtonian o Al oyt e sl |
(Linear viscous fluid model )

CrossPowerLaw Cross Power {EFEREFZMMEET IV
(Cross Power law nonlinear viscous model )

BirdCarreau Bird-Carreau FJEf&FZ#LIEE T IL
(Bird-Carreau nonlinear viscous model )

HerschelBulkley Herschel-Bulkley FEfRFZ R IEET IV
(Herschel-Bulkley nonlinear viscous model )

powerLaw REFBFHAEMEET I
(Power-law nonlinear viscous model )

interfaceProperties | L ABHARATICH I HEMADEIRAVI—TTAADET I
(Models for the interface, e.g. contact angle, in multiphase simulations )




Figure 5.5: A single block

UserGuide 5.3.1.3 7Oy LYk

simpleGrading The simple description specifies uniform expansions in the local x1, x2 and x3 directions respectively with only 3 expansion ratios,

e.g.
simpleGrading (1 2 3)

edgeGrading The full cell expansion description gives a ratio for each edge of the block, numbered according to the scheme shown in Figure 5.5 with
the arrows representing the direction ‘from first cell. . . to last cell’ e.g. something like

edgeGrading (111122223333)

This means the ratio of cell widths along edges 0-3 is 1, along edges 4-7 is 2 and along 8-11 is 3 and is directly equivalent to the simpleGrading
example given above.
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Figure 5.6: Mesh grading along a block edge



Appendix 4: interFoam |ICEIFRARAFT—LEE—E

interFoam ICHIFTBRAFT—LERE—E

=

IHE E% | 5% 7E R4 (OpenFoam DTS —XAvEz—I kY)

ddtSchemes 1

ddt(rho,U) 7|CoEuler , CrankNicholson , Euler , SLTS , backward , localEuler , steadyState

gradSchemes 2

grad(alphal) 8|Gauss , cellLimited , celIMDLimited , extendedLeastSquares , faceLimited , faceMDLimited , fourth
grad(U) leastSquares

grad(alphal) 56 | Gamma, GammaV, MUSCL, MUSCLYV, Minmod, MinmodV, OSPRE, OSPREYV, Phi, QUICK, QUICKY,
[Gauss] SFCD, SFCDV, SuperBee, SuperBeeV, UMIST, UMISTYV, biLinearFit, blended, clippedLinear,
<interpolationSchemes> cubic, cubicUpwindFit, downwind, filteredLinear, filteredLinear2, filteredLinear2V, filteredLinear3,

*1) filteredLinear3V, fixedBlended, limitWith, limitedCubic, limitedCubicV, limitedLinear, limitedLinearV,
linear, linearFit, linearPureUpwindFit, linearUpwind, linearUpwindV, localBlended, localMax, localMin,
midPoint, outletStabilised, quadraticFit, quadraticLinearFit, quadraticLinearUpwindFit, quadraticUpwindFit,
reverseLinear, skewCorrected, upwind, vanAlbada, vanAlbadaV, vanLeer, vanLeerV, weighted

divSchemes 3
div(rho*phi,U) 56| (*NEREL
[Gauss]
<interpolationSchemes>
div(phi,alpha) 52| Gamma, Gamma01l, MUSCL, MUSCLO01, Minmod, OSPRE, QUICK,
[Gauss] SFCD, SuperBee, UMIST, biLinearFit, blended, clippedLinear,
<interpolationSchemes> cubic, cubicUpwindFit, downwind, filteredLinear, filteredLinear2, filteredLinear3,
(*2) fixedBlended, harmonic, interfaceCompression, limitWith , limitedCubic, limitedCubicO1, limitedGamma ,

limitedLimitedCubic, limitedLimitedLinear, limitedLinear , limitedLinear01,

limitedMUSCL, limitedVanLeer, linear, linearFit, linearPureUpwindFit, linearUpwind, localBlended,
localMax, localMin, midPoint, outletStabilised, quadraticFit, quadraticLinearFit, quadraticLinearUpwindFit,
quadraticUpwindFit, reverseLinear, skewCorrected, upwind, vanAlbada, vanLeer, vanLeer01, weighted

red:(*1)TIE VDS (*2)TlL 01 &> TWBED




green: (*1)ICIEBWED
FDICIEH DD, (*2)ICIE A VVE D : MinmodV, OSPREV, Phi, QUICKYV, SFCDV, SuperBeeV, UMISTYV,
filteredLinear2V, filteredLinear3V, linearUpwindV, vanAlbadaV

div(phirb,alpha) 52 (*2)&REL
[Gauss]

<interpolationSchemes>

laplacianSchemes

laplacian((1|A(U)),pcorr) 52 (*2)E@EL

[Gauss]
<interpolationSchemes>

laplacian((1|A(U)),pcorr)

<interpolationSchemes>& D& H & HY ?

[Gauss] <+ - -> ER,

<snGradScheme>

laplacian(muEff,U) 52 (*2)&REL

[Gauss]

<interpolationSchemes>

laplacian(muEff,U) <interpolationSchemes>& D#E & HEHY ?

[Gauss] <+ ->
<snGradScheme>

RER,
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