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שׂ×  ˳■ Ἂ ╩■ ʷ 

Å ┬ҿ╥ ♣╪ ḛỸ Ѥ cyclicAMI

side <zone 0>
U:symmetry

p:symmetry

outlet <zone 0>
U:zeroGradient

p:π

LargeCylinderCyclic <zone 0>
U:cyclicAMI

p:cyclicAMI

SmallCylinderCyclic <movingZone>
U:cyclicAMI

p:cyclicAMI

inlet <zone 0>
U: πͯ σ ππ
p:zeroGradient

ü mesh ü Ux contour (yz plane)

Å ─ ́ụ̓ ҿ▀  ⱳˠ╥ overset

ü mesh

overset1

<movingZone>
U:overset

p:overset

side <zone 0>
U:symmetry

p:symmetry

outlet <zone 0>
U:zeroGradient

p:π

inlet <zone 0>
U: πͯ σ ππ
p:zeroGradient

ü Ux contour (yz plane)



שׂ×  ˳■ Ἂ ╩■ ʷ 

ü ┬ҿ╪ ♣ Ѥҥ ₅ ╙ Ḉ Ѥ Ἅ ╬▫ ἐ♬ (dt, cell size, rps)

ü dt, cell size, rps⁄ ӻᵐ ₅ ╙ Ṓ͙ ─  ῷמ╥ caseө╙ ֿב

˾Ợ case (  120 case)

cell size 

0.004m (dense) 0.008m (medium) 0.0016m (coarse)

rps

7rps 8rps 9rps 10rps 11rps

dt

0.00025s 0.0005s 0.001s 0.002s 0.004s 0.008s 0.016s 0.032s

Å dt, cell size, rpsŋ  ṉὡᴛ ʺּתѤ ᶴ ∟ ὡᵑ ╪↔ ⁴ ẋ̪

ü ὨὭάὩὲίὭέὲὰὩίίὲόάḊ

ɝὨ  : cell size (m)

ὶ : radius  (m)

ύ : rps (rad/s)

ɝὸ: dt (s)



ü dt, cell size, rps⁄ ӻᵐ ┬ҿ╥ ♣ ♬ҵ ẋ̪ 

ü Ựᴛ⇔ ᶴ ∟ὡ⁄ ӻᵐ max Uz

שׂ×  ˳■ Ἂ ╩■ ʷ 



שׂ×  ˳■╢ ᶴ♫♣

Å אַ  ˶▫ ́ụ╥ ˿↕ Ἄᴛ ѻᵐ ˶▫́╥ ˿́ᶔ╪ Ἄᴛ ᵭҌῷ ▓˞Ϯ ʺͥ╪ ▓Ѥ ˿↕ 

́ụ⁄ ᶷⱠ ḛỸ 

ü Ἄᴛ ѻᵐ ˶▫́⁄ ▓Ѥ ṈϦᵙ ᵭҌѤ ὣʼ ́ụ⁄ ᶷⱠ ḛỸ 

Å Ữ͙ ᶷⱠѤ OpenFOAM⁄ ̯ Ӈ‡ ▓Ѥ overset library╥ ̯ⱳ♠ Ἓ

Dynamic overset grids in OpenFOAM with application 

to KCS self-propulsion and maneuvering

Numerical simulations of zigzag maneuver of free 

running ship in waves by RANS-Overset grid method

Å ױ╪  ᶷⱠʺ ḛỸ Ѥ ∟╬ Ὸ  ˌἐ ⁴Ṩᵑ Ѿ ͙ ─  overset ӥ ṪἍ ⅝ 



×overset cell type 

Å אַ  ˶▫ ́ụ╘ cellө╥ ░╙ 3ʺּתᴛ Ṫᵆ   ́ụ ֿב

Å example (2D square cylinder)

background grid

overset grid

wall
(in overset grid)

background grid  (10x10)

overset grid  (5x5)

ü mesh (cell count : 124) ü cell type contour

background grid overset grid

// contour color : interpolated,  hole,  calculated



302         if (srcPatchBb.overlaps(tgtPatchBb))

 303         {

 304             const PackedList<2>& srcPatchTypes = patchParts[srcI];

 305             const labelVector& zoneDivs = patchDivisions[srcI];

 306

 307             forAll(tgtCellMap, tgtCelli)

 308             {

 309                 label celli = tgtCellMap[tgtCelli];

 310                 treeBoundBox cBb(cellBb(mesh_, celli));

 311                 cBb.min() -= smallVec_;

 312                 cBb.max() += smallVec_;

 313

 314                 if

 315                 (

 316                     overlaps

 317                     (

 318                         srcPatchBb,

 319                         zoneDivs,

 320                         srcPatchTypes,

 321                         cBb,

 322                         patchCellType::PATCH

 323                     )

 324                 )

 325                 {

 326                     allCellTypes[celli] = HOLE;

 327                 }

 328             }

 329         }

inverseDistanceCellCellStencil.C:302

background grid

ü אַ ӈ ˶▫́⁄Ἄ ˿́ᶔ⁄ ᵭҌῷ▓Ѥ cellө╙ HOLE ░╖ᴛ 

ἒ♬

overset grid

×overset cell type 

Å overset code algorithm (1)  <markPatchesAsHoles> 

// contour color : interpolated,  hole,  calculated



background grid

overset grid

×overset cell type 

Å overset code algorithm (2)  <markDonors> 

473     // 1. do processor-local src/tgt overlap

474     {

475         labelList tgtToSrcAddr;

476         waveMethod::calculate(tgtMesh, srcMesh, tgtToSrcAddr);

477         forAll(tgtCellMap, tgtCelli)

478         {

inverseDistanceCellCellStencil.C:473

93                 if (!cellData[startCelli].valid(td))

94                 {

95                     nSeeds++;

96                     const point& cc = src.cellCentres()[startCelli];

97

98                     if (!tgtBb.contains(cc))

99                     {

100                         // Point outside local bb of tgt mesh. No need to

101                         // search. Register as no correspondence

102                         cellData[startCelli] = meshToMeshData(-1);

103                     }

104                     else

105                     {

106                         label tgtCelli = tgt.findCell(cc, 

polyMesh::CELL_TETS);

107                         if (tgtCelli != -1)

108                         {

109                             // Insert any face of cell

110                             label facei = src.cells()[startCelli][0];

111                             changedFaces.append(facei);

112                             

changedFacesInfo.append(meshToMeshData(tgtCelli));

113                             break;

114                         }

waveMethod.H:93

ü אַ ӈ ˶▫ө╥ stencil(Donor cell)╙ ἒ♬ Ѥ Ѿ́

ü cellCenter╥ pointsŋ  ╙Ѥ ѻᵐ ˶▫́⁄Ἄ╥ cell▓ ̆תּʺ 

stencil cellᴛ ἒ♬

ü    searchBox(fvSchemes options) Ό⁄ ▓Ѥ cellө⁄ ҍ בֿ    

ü stencil cell╪ ′Ѥ ˿↕ ͎ cell╘ stencil cell╙ ʺּתּת Ώ╛

ü stencil cell╪ HOLE type╬ ˿↕ ͎ cell╘ stencil cell╙ 

╛Ώ תּתּʺ

// contour color : interpolated,  hole,  calculated



background grid

overset grid

×overset cell type 

Å overset code algorithm (3)  <make interpolated type cells > 

1648     // Use the patch types and weights to decide what to do

1649     forAll(allPatchTypes, cellI)

1650     {

1651         if (allCellTypes[cellI] != HOLE)

1652         {

1653             switch (allPatchTypes[cellI])

1654             {

1655                 case OVERSET:

1656                 {

1657                     // Require interpolation. See if possible.

1658

1659                     if (allStencil[cellI].size())

1660                     {

1661                         allCellTypes[cellI] = INTERPOLATED;

1662                     }

1663                     else

1664                     {

1673                         //allCellTypes[cellI] = CALCULATED;

1674

1675                         allCellTypes[cellI] = HOLE;

1676                     }

1677                 }

1678             }

1679         }

1680     }

inverseDistanceCellCellStencil.C:1648

ü overset patch₮ ᵭҌῷ ▓Ѥ cellө╥ cell type╙ ṉ˿ 

ü overset patch₮ ᵭҌῷ ▓Ѥ cell╪ stencil╙ ʺּ̆ת ▓Ѥ ˿↕    

Ÿ interpolated type

ü overset patch₮ ᵭҌῷ ▓ּתᵣ cell╪ stencil╙ ʺּתּ▓ ̆ת ΏѤ ˿↕ 

Ÿ hole type

// contour color : interpolated,  hole,  calculated

oversetPatch



background grid

overset grid

×overset cell type 

Å overset code algorithm (4)  < walkFront > 

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     // Current front

884     bitSet isFront(mesh_.nFaces());

885

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

.

.

.

1050             }

1051         }

1052

1053         DAUsyncTools::syncFaceList(mesh_, newIsFront, 

orEqOp<unsigned int>());

1054         syncTools::syncFaceList(mesh_, newFraction, 

maxEqOp<scalar>());

1055

1056         isFront.transfer(newIsFront);

1057         fraction.transfer(newFraction);

1058     }

1059 }

inverseDistanceCellCellStencil.C:875

ü hole type cell לṉ⁄ interpolated type cell layer ỸἛ

ü hole type̓  ᵭҌῷ ▓Ѥ cell╪ stencil╙ ʺּ̆ת ▓Ѥ ˿↕ 

Ÿ interpolated type

ü hole type̓  ᵭҌῷ ▓Ѥ cell╪ stencil╙ ʺּתּ▓ ̆ת Ώ╘ ˿↕ 

Ÿ hole type

// contour color : interpolated,  hole,  calculated



background grid

overset grid

×overset cell type 

Å overset code algorithm (5)  < createStencil> 

1097 void Foam::cellCellStencils::inverseDistance::createStencil

1098 (

1099     const globalIndex& globalCells

1100 )

1101 {

1117     const vector greatPoint(GREAT, GREAT, GREAT);

1118

1119     boolList isValidDonor(mesh_.nCells(), true);

1120     forAll(cellTypes_, celli)

1121     {

.

.

1148                 if (slots.size() != 1)

1149                 {

1150                     FatalErrorInFunction<< "Problem:" << slots

1151                         << abort(FatalError);

1152                 }

.

.

1273     cellInterpolationMap_.reset

1274     (

1275         new mapDistribute

1276         (

1277             globalCells,

1278             cellStencil_,

1279             compactMap

1280         )

1281     );

1282 }

inverseDistanceCellCellStencil.C:1097

ü stencil (donor cell) ◓ ἒ♬

ü interpolated cell╪Ω╥ cellө╥ stencil (donor cell) ♬ṒѤ Ⱡ˞ 

ü interpolated cell╥ stencil (donor cell)̓  ᵭҌῷ▓Ѥ ᶛӧ cellө╙ 

stencil ᴛ ἒ♬

ü stencil (donor cell)ᴛ ἐ♬ӈ cell ַא hole type╥ cell╘ 

stencil (donor cell)⁄Ἄ Ⱡ˞

interpolated cell (1)

donor cell (1)

donor cell (2)

interpolated cell (2)

// contour color : interpolated,  hole,  calculated



background grid overset grid background grid overset grid

ᶴ♫ Ḙỵᾋ cell type
searchBox (-0.160 -0.16 -0.060)(0.160 0.160 0.060)

searchBoxDivisions (10 10 10)

oversetInterpolation ˀ  Ɑ♇  cell type
searchBox (-0.144 -0.144 -0.046)(0.144 0.144 0.046)

searchBoxDivisions (200 200 200)

×overset cell type 

Å Ἄᴛ ѻᵐ ˶▫́╥ ˿́ᶔ╪ Ἄᴛ ᵭҌῷ ▓Ѥ ˿↕ walkFront Ѿ́⁄Ἄ hole type cellө╪ ѻᵐ 

cellөᴛ ♣ ʺ Ӈ‡ ᶷⱠʺ ḛỸ 

ü background ₅⁵╥ ҍṨṪ╥ cellө╪ 

hole type╖ᴛ ἒ♬

ü ́ụ ֿב  x 

ü resolution ˃╙ ѥᴎ cell type╪ ♬Ữ♠╖ᴛ ♠↔

ü ́ụ ἵ⅝ ᾎʼ ּשʺ

// contour color : interpolated,  hole,  calculated


