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_ SHA OIX} T} *  OpenFOAM-v2206 overset tutorial (overPimpleDyMFoam)

- =HE > cylinder > simpleRotor > twoSimpleRotor
overset .
- overset cell type inlet overset) : overset L{
atch wall "3 (overset) )
= (patch) )

- 2T (wall) |
wa
overset (wall)

(overset)

hole (wall)

(wall)
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- BHA
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Ot 2caseES O| &0t SE AAXt ol 40| A LHof| OjX|= S

- 732 2|TH0| HMSt= cyclicAMI

> mesh

outlet <zone 0>
(U : zeroGradient)

p:0

side <zone 0>
(U : symmetry)
p : symmetry

SmallCylinderCyclic <movingZone>
(U : cyclicAMI)
p :cyclicAMI

inlet <zone 0>
(U:(<0~3> 00)
p : zeroGradient

LargeCylinderCyclic <zone 0>
(U :cyclicAMI)
p :cyclicAMI

)

o @ ALt S 2ok 9| overset

> mesh
'\Ji/x

side <zone 0>
(U : symmetry)
p : symmetry

outlet <zone 0>
(U : zeroGradient)
p:0

oversetl
<movingZone>
U : overset
( p: ovcrsct)

inlet <zone 0>
(U (<0~3>0 0))
p : zeroGradient
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[=1:

dot=0 K= Si{Ad QIR M7 (dt, cell size, rps)

fujo
=

- B4 QIXt B}

> dt, cell size, rpsOf| [F2 B2 27| /5l OF2 2| case= S T
- EHA

A4t case (5 120 case)
- overset cell type

dt
. A=
= 0000255 | 000055 | 0.001s | 00025 | 0.004s 0.008s 0.016s 0.032s
cell size
0.004m (dense) | 0.008m (medium) | 0.0016m (coarse)
rps

7rps | 8rps | 9rps | 10rps | 11rps

- dt, cell size, rppsE& HEF=E 7HX|= A2 =2 0[&5t0] H[ 1

Ad : cell size (m)

_ _  ad r :radius (m)
» dimensionless num : Py— w :rps (rad/s)
At :dt(s)
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« sliding mesh2} overset H| 1!
- A-I% 0.35 5
- 8 o °
iy — u % N = sliding mesh
- OH&! 0|_|X|- J.(l:.=)|7|. | 03 &8 S o overset (with base mesh)
= i‘% . o = overset (without base mesh)
o 025F 273 20 e ’
_ _l_](-”I-l - & o o
= [ N EC Bq: o 0 g o
N — o o o o =
=) 0.2 — oo o o o
- overset cell type = g ® oo ° 0 o "
= 015 g °o0 g , 3
. - B
- BE 01F By
- Sl eee G868 §E o o o o o
0.05
0 - I 1 1 1 L I L 1 1 L I L 1 1 1 I 1 1 1 1 I 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5

dimensionless num
> dt, cell size, rpsOf| [FE F52| 2|™ & Hlw

> MZ=2 FAHE=0f HE max Uz

K& 2 2 base mesh’t U= oversetO| sliding mesh0i| H|SH 2 Z1& E0|= A2

1ot

Hol
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« 7| =M= OpenFOAMO|| T+ &[0 QU= overset library2| Tt 2% £

- overset cell type

48

Dynamic overset grids in OpenFOAM with application Numerical simulations of zigzag maneuver of free
to KCS self-propulsion and maneuvering running ship in waves by RANS-Overset grid method

- Olgigt =47 Zdot= # el ooy =2
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-
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CHSE7| 9|3l overset ZTE EM T 9
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¢ overset cell type

« SEAXN A2 cellZ2] EtY S 37HA 2 2/t 2 AL T

s

> interpolated : 5 El AAAH O A gf2 2Ot = cell
> hole : S El JXA O U= wall BAH LHFL| cellO|H, AAHS TIHTHA] 2= cell

> calculated : interpolated typel} hole type= Al| 2|2+ LIHX] cell

« example (2D square cylinder)

background grid background grid (10x10) background grid overset grid
R
DI
overset grid (5x5) /1 contour color : interpolated, hole, calculated

o




O S (GO < overset cell type

INDEX :
- » overset code algorithm (1) <markPatchesAsHoles> inverseDistanceCellCellStencil.C:302
302 if (srcPatchBb.overlaps(tgtPatchBb))
- kl% 303 {
: 304 const PackedList<2>& srcPatchTypes = patchParts[srcl];
o — background g“d 305 const labelVector& zoneDivs = patchDivisions[srcl];
- off A QIKt E 7t TSRS 306
307 forAll(tgtCellMap, tgtCelli)
overset grid 308 {
- 2HHE XXX g 309 label celli = tgtCellMapl[tgtCelli];
310 treeBoundBox cBb(cellBb(mesh_, celli));
311 cBb.min() -= smallVec_;
- overset cell type | AN AN AN AN ANV SN ZaNPaN ZaNPa 312 cBh.max() += smallVec_;
an ap® 313
. : A : 314 if
. A= N AN ZaN a4 315 (
== ' ' o ' O OE 316 overlaps
317 (
318 srcPatchBb,
319 zoneDivs,
/1 contour color : interpolated, hole, calculated gg‘l) zgga‘C“TVpeS'
322 patc’hCeIIType::PATCH
> SHE ARA0IM A 0| HIOILE cell S HOLE EfRIO2 =)
M
=o 325 {
326 allCellTypes[celli] = HOLE;
327 }
328 }
329 %}
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0 o (BUVM < overset cell type

INDEX .
- » overset code algorithm (2) <markDonors> inverseDistanceCellCellStencil.C:473
473 /I 1. do processor-local src/tgt overlap
- ANE 474
H 475 labelList tgtToSrcAddr;
A4 O e background g“d 476 waveMethod::calculate(tgtMesh, srcMesh, tgtToSrcAddr);
- of|A OIX} =7t TR T T TS 477 forAll(tgtCellMap, tgtCelli)
478 {
overset grid
. 2R 1
o0 0 00 000 0
° oS K ~N - waveMethod.H:93
- overset cell type | 7N |
([ ] (] .l y o 93 if (!cellData[startCelli].valid(td))
™ o ! 94 {
_ 724% ‘j : L 95 nSeeds++;
®eo 000 .i. o e o 96 const point& cc = src.cellCentres()[startCelli];
97
98 if (ItgtBb.contains(cc))
99
Il contour color : interpolated, hole, calculated 100 /I'Point outside local bb of tgt mesh. No need to
! ! 101 I/ search. Register as no correspondence
102 cellData[startCelli] = meshToMeshData(-1);
> BHE AXE9| stencil(Donor cell)& A HsH= THA| 182 }I
else
) 105 {
> cellCenter2| pointsE 7HX| 11 U= CHE AXIA O A 2 cell= 106 label tgtCelli = tgt.findCell(cc,
stencil cell 2 & H polyMesh::CELL_TETS);
107 if (tgtCelli != -1)
. - N N 108 {
> searchBox(fvSchemes options) 2H0f| Q= cellS0f| CHaH &Y 109 I/ Insert any face of cell
110 label facei = src.cells() [star_tCeIIi][O];
> stencil cellO] 81 A2 1 cell2 stencil cell2 7HX|X| &S P changedFaces.append(face):
changedFaceslInfo.append(meshToMeshData(tgtCelli));
> stencil cellO] HOLE type®! 4<% 1 cell2 stencil cell2 113 break;
7RI X & 114 }
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O S (GO < overset cell type

INDEX i )
- « overset code algorithm (3) < make interpolated type cells > inverseDistanceCellCellStencil.C:1648
e 1648 // Use the patch types and weights to decide what to do
= 1 [ 1649 forAll(allPatchTypes, celll)
: 1650 {
i Ol TL background grid 1651 if (allCellTypes[celll] != HOLE)
- oA X Bt R 1652 {
1653 switch (allPatchTypes[celll])
overset grid 1654 {
- 2HA J oversetPatch | 1655 case OVERSET:
1656 {
1657 // Require interpolation. See if possible.
- overset cell type | ANV Y NN 1658 _ _ _
<[ X ] )X | K| 1659 if (allStencil[celll].size())
AV ¥ i : 1660 {
_ 724% 1661 allCellTypes[celll]] = INTERPOLATED;
< XA - 1662 }
1663 else
1664 {
1673 /lallCellTypes[celll]] = CALCULATED;
C 1674
/I contour color : interpolated, hole, calculated Love allCel Types[celll] = HOLE,
1676 }
> overset patch2t SEFO0F U= cellZ 2] cell types HE o ) ¥
1679  }
> overset patch@t SO0t U= cellOf stencil & 7HA| 1 e E R 1680 }

— interpolated type

> overset patch@t &0k QX[ 2t cellOf stencil 2 7HX| 11 QUX| = ELR
— hole type
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¢ overset cell type

» overset code algorithm (4) < walkFront >

background grid

overset grid

/I contour color : interpolated, hole, calculated

> hole type cell 80| interpolated type cell layer 4

40

> hole typelt SHZOF QL= cellO] stencile 7HX| 2 Y= &4
— interpolated type

> hole typedt 2O} U= cellOf stencil2 7HX[ 1D UKX| A2 F 2
— hole type

inverseDistanceCellCellStencil.C:875

875 void Foam::cellCellStencils::inverseDistance::walkFront
876 (

877 const scalar layerRelax,

878 const labelListList& allStencil,

879 labelList& allCellTypes,

880 scalarField& allWeight

881 ) const

882 {

883 /I Current front

884  bitSet isFront(mesh_.nFaces());

885

886 const fvBoundaryMesh& fvm = mesh_.boundary();

1050 }

1051 }

1052

1053 DAUsyncTools::syncFaceList(mesh_, newlsFront,
orEqOp<unsigned int>());

1054 syncTools::syncFaceList(mesh_, newFraction,
maxEqOp<scalar>());

1055

1056 isFront.transfer(newlsFront);

1057 fraction.transfer(newFraction);

1058 }

1059 }




O S (GO < overset cell type

INDEX : :

A « overset code algorithm (5) < createStencil > inverseDistanceCellCellStencil.C:1097
1097 void Foam::cellCellStencils::inverseDistance::createStencil

- kl% 1098 (

background gl’ld iggg) const globallndex& globalCells

- oA oIX} =7}t ST 1101 {

1117  const vector greatPoint(GREAT, GREAT, GREAT);
. i overset grid 1118
- —F-I_—I'” El - interpolated cell (1) ¢ g 1119  boolList isValidDonor(mesh_.nCells(), true);
. T donor cell (1) 1120 forAll(cell Types_, celli)

1121 {

- overset cell type | :
i148 if (slots.size() != 1)

. 4= 1149 {

' 1150 FatalErrorInFunction<< "Problem:" << slots

1151 << abort(FatalError);
1152 }

/I contour color : interpolated, hole, calculated 1973 cellinterpolationMap._reset

1274 (

> stencil (donor cell) X &7 1275 new mapDistribute
1276 (

. = . . 1277 globalCells,

> interpolated cell0] 2| 2| cell= 2] stencil (donor cell) 8 2= |7 1278 cellStencil_,

1279 compactMap

. . 1280

> interpolated cell2| stencil (donor cell) It St EOtRUY= 2 E cellZz= 181 ) )

stencil 2 A7 1282}

> stencil (donor cell) 2 4 El cell & hole type2| cell2
stencil (donor cell)Ofl A{ | 7

12 /14



¢ overset cell type

. MECIE 2{R170] ZAB0| M2 20t A= 32 walkFront B0 A hole type cell 50| CH2
N cellS 2 M7 &0 2|7} 2

oA QUK E 7t = 7 = o] o L Oolgl B HEAH S}
« MZCHE FAHA S| BABESO0| 7t710] = 8900 seet 2H7F 2 = A=
=

—
=hs ks O] 420f| = fvSchemes2| oversetlnterpolation2| 2t 2 =X 2|I| 7}5 (inverseDistance)

overset cell type |

=N A cell type oversetInterpolation 2t =& £ cell type
A= searchBox (-0.160 -0.16 -0.060)(0.160 0.160 0.060) searchBox (-0.144 -0.144 -0.046)(0.144 0.144 0.046)
searchBoxDivisions (10 10 10) searchBoxDivisions (200 200 200)
background grid overset grid background grid overset grid

== r=

> background 2| CHE £ 2| cellS 0|
hole typeC 2 A%

7t =

> resolution 2f= =12 cell typeO| A HCE HE

> AlAEAQ A|ZH

ol

7t
> ALk Tl x

Il contour color : interpolated, hole, calculated
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=HE
overset cell type

48
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OpenFOAM-v2206 01| A X| 2St= S8 AAt 2t0| E2{2|0f| Cf Ao A

24

.

off A QUKo HE B2 =AM, sliding meshOf| B| Sl base mesh”t U= overset case”/}
0 Z2 402 20[= A2 =0l

OpenFOAM°| overset 2f0| B 22| = M Z CtE FXA S| BA HO| M= S0t U= B0
cell type= MEst= L0e|E0 X7t EXY

*‘li EfE AXtA 2| BAHO[ Z47t0] '.: R0 Lo A7 2 = Ao,
O 4% ftvSchemes?| oversetInterpolation 87 7/ Sl Y dot= =M E 24| 7ts
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