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P 2R
> ZEFI{E A structured grid /mesh
> JELEHIE A unstructured mesh / grid
» EEME Overset meshes
gridfimeshBIXBIET, gridiBEHEMMAY. ERELHMNIEHE, MmeshlER
&, FTLAEEERIANIER N A, &N & ME R TLARAK.
BE<, gndEERMME, meshEEBERME.



P& A

> ZEFI{E A structured grid /mesh

> JELEHIE A unstructured mesh / grid

» EEMHE Overset meshes
gridfmeshfXAET, gridiB@BIEHNAEY . FEHLHIMARHE, TmeshllE R
&, FTLAEEERIANIER N A, &N & ME R TLARAK.
BEz, gridEEHRNMYE, meshBEEENE. NF—1EE:

» MERMFE body-fitted mesh
» RIIB AL immersed boundary method on a fixed background mesh
» Jo1&E mesh-less methods, e.g., LBM, SPH
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- HE: ZHTEE=4
> TR, RIBEMMRIL? (REEARZ DT EE?

« DNS, LES or RANS
o WA ALIBRAERE (sharp gradient) [XiE, LB EEmE?
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» JEFEJLANEER
« CAD
o ZHPB+HBFRAE
» JLAE R RS 0 T4 IR
o INZALIE (Refinement) BLIGEZFGZE
 B{LALIE (Coarsening) EPF—LERNNERILHTS

» EMIBE R EFPSNILAIRE M (surface mesh)
- RAMEBRESAREXNEERNMINLAR, SPAARENDFE (patches), Ebini

A, HO%F
- —RME, RJLAERELAR S, AT AFEMIARE AR 1 th B R AR T AR
> AR A
- HEBANMERETI XL ESR
- PRAIEIRE T SHUBAEME, FEtEMBRISE, FEXKBERE—LIAR

- MRFREXN TRUERIEEER



> PII&YANELE Cell aspect ratio
» JEIEZR M Non-orthogonality

» B E /mIE /RE Skewness




Foam::scalar Foam::primitiveMeshTools::faceSkewness

-

faceSkewness {55 =41

const primitiveMesh& mesh,
const pointField& p,

const vectorField& fCtrs,
const vectorField& fAreas,

const label facei,
const point& ownCc,
const point& neiCc

vector Cpf = fCtrs[facei] - ownCc;
vector d = neiCc - ownCc;

/] Skewness vector
vector sv =
cpf
- ((fAreas[faceil] & Cpf)/((fAreas[facei] & d) + rootVSmall))*d;
vector svHat = svf(mag(sv) + rootVsmall);

// Normalisation distance calculated as the approximate distance
// from the face centre to the edge of the face in the direction
/| of the skewness

scalar fd = 0.2*mag(d) + rootVsmall;

const face& f = mesh.faces()[facei];

forAll(f, pi)

fd = max(fd, mag(svHat & (p[f[pi]] - fCtrs[facei])));

// Nermalised skewness
return mag(sv)/fd;

mesh: g

p: S TI =

fCtrs: M (face) AL

fAreas: HIFVEFR[A) =
facei:HIFS
ownCc:iZHE LB — R il =
neiCc:iZE LIS — I MEF L=

mag () :magnitude

=
rootVSmall:JEE/NAY(E103877
face: HINEFS




T FE Dynamic Mesh

> FRMHE Static
> BNEE, MR (mesh deformation) Sk $MNE D & 4 Tk (topological change)
o JUTSEETT BN
o &R M MAE AN / #ER 1L (Adaptive mesh refinement/coarsening)
« alpha, HE. REIRE
> BRBFRINETL
- EMAR . BREAR (Attach/detach boundary)
« . BEEMIEE (Cell layer addition/removal)
- B A E(Sliding interface)
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OpenFOAM® g T B

» JE{XHRLTE applications/utilities/mesh

- X9 applications/utilities/mesh/generation:
* blockMesh

+ snappyHexMesh

+ foamyMesh



OpenFOAM® g T B

JRAXRB7E applications/utilities/mesh

» &%) 49> applications/ut ilities/mesh/generation:
* blockMesh
+ snappyHexMesh
+ foamyMesh

» P18%E# applications/utilities/mesh/conversion):
o fluent3DMeshToFoam
e fluentMeshToFoam
+ star4ToFoam
» gambitToFoam
o cfx4ToFoam
ansysToFoam
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» Hitpig TR

applications/utilities/mesh/advanced:

. refineWallLayer il %S iTil R AIMFE
. collapseEdgeS?E‘z'% — &% R




OpenFOAM® g T B

» HAMIE T B applications/utilities/mesh/advanced:

. refineWallLayer il %S iTil R AIMFE
. collapseEdgeS?E‘zﬁla—%ng:E"Jﬂ

> [IFEALIE applications/utilities/mesh/manipulation:
 checkMesht& &EMIE =
« topoSetfEcellSets/faceSets/pointSetsiFH{TIRIE (8] create. MBRdelete. &
i&invert. %lPfsubset)
. refineMeshi@E iR #EtopoSetiS ElHcellSetsit 1 TIIAE N2
. transformPointsF#translate. HEdErotate. HEHscaleMHZ T =
- moveMeshM&EIA R L IRIERFEEE SN TEH
+ createPatchiRIFEIXRIFHIDFE (boundary face) BIEHFBIITEILR (patch)




OpenFOAM® g T B

> OpenFOAM® T HTR % ARAIBRME JLMAEIE (surfaces, such as STL, OBJ)
o=
» JEXRSfEapplications/utilities/surface:
« surfaceCheck MEFRHEMIZHIFHINGH, BIFHELMIZEHIETSE
. surfaceConvert #5#igx

« surfaceTransformPoints translate. rotate. scaleZ<mE &N
+ surfaceSmooth XJM4& T = F Laplacian smoothing, #H1TFE4IE
- surfaceCoarsen B {LALIE

ELZTHRANL

https://cfd.direct/openfoam/user-guide/v8-standard-utilities/#x14-1110003.6.2


https://cfd.direct/openfoam/user-guide/v8-standard-utilities/#x14-1110003.6.2
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882
(

(00 0)
(0.005 0 0)
(0.01 0 0)
(0.015 0 0)

» constant/polyMesh & 3
boundary faces

1640
(

neighbour

4(1 22 463 442)
4(21 462 463 22)
4(2 23 464 443)
4(22 463 464 23)

(

owner points

lowner= = Wncighbour

1640

= = O O

760
(

20




OpenFOAM® iy 7 fif 75 2\

» constant/polyMeshE I3 H4:
boundary faces neighbour owner points

lowner= = Wncighbour

882 1640 1640 760
( ( ( (
(0 0 0) 4(1 22 463 442) 0 1
(0.005 0 0) 4(21 462 463 22) 0 20
(0.01 0 0) 4(2 23 464 443) 1 2
(0.015 0 0) 4(22 463 464 23) 1 21
) ) J ) ) )

» [@—"Mace, ownerFSZE /A Fneighbour

- face,i["];sm.z‘siowner
20244 £ F (KT A 22 7 by R Q HEAVAY AEMMEAETEZ 2024 £ 3 A 28 0 Ual



Boundary

movingWall

{
type wall;
inGroups List<word> 1(wall);
nFaces 20;
startFace 760;
}
fixedWalls
{
type wall;
inGroups List<word> 1(wall);
nFaces 60;
startFace 780;
}

) 20244 A%



an{al{sE A block Mesh Xl 43 B #&

> blockMeshZ20penFOAM® I EAAIMEXIS TR, FTEZE
I system/blockMeshDict—/ IR FBLI 4 (dictionary file)E Mg, TEZE
fEconstant/polyMesh P #fiiiipoints, faces, cells, boundary,

» BEARRE: FitEERSI—PHZ N NEAER (hexahedral blocks), 3R
IO R LR E 2k (straight line). 3lZk(arc). #E5ZHAZ (spline), BN A RIEENX
MIERI D EE

» —MER—IRAT LA NS ERL, AT TF8pTna (e, —fAf
&)




blockMeshDict

convertToMeters 1;

rervices » convertToMeters IR ARFRAEAMIEF: 0.001 scales to mm

y » vertices JINRAAR: (0 0 0)

‘(’1°°ks » edges Al Tarc. splineill: arc 1 4 (0.939 0.342 -0.5)

oo > block TRAFSHAEFMERT:

cdges hex (0 1 234 56 7)(10 10 1)simpleGrading(1.0 1.0 1.0)

s » patches 1A &1 (patches):

patches patch inlet ( (4 7 3 O) )

(

o » mergePatchPairs FEESHINBREYE, EAERE

mergePatchPairs();



blockMeshDict — vertices

vertices

(

(o 0 0 ) // vertex number O
(1 0 0.1) // vertex number 1
(1.1 1 0.1) // vertex number 2
(o 1 0.1) // vertex number 3
(-0.1 -0.1 1 ) // vertex number 4
(1.3 0 1.2) // vertex number 5
(1.4 1.1 1.3) // vertex number 6
(o 1 1.1) // vertex number 7



blockMeshDict — edges

edges
(

arc 1 5 (1.1 0.0 0.5) // TNAELF T A5 8 1A HE1E &
)

edges
(

arc 1 5 25 (0 1 0) // 25 degrees, y-normal
)

X Hspline, polyLine, BSpline, XM ZNMHER




blockMeshDict — blocks

blocks

(
hex (0123456 7) // vertex numbers
(10 10 10) // numbers of cells in each direction
simpleGrading (1 2 3) // cell expansion ratios
)
55—

edgeGrading (1 1112222333 3)



blockMeshDict — blocks

blocks

(
hex (0 1 23456 7) (100 300 100)

simpleGrading

(
1 // x-direction expansion ratio
(

(0.2 0.3 4) // 20% y-dir, 30% cells, expansion = 4
(0.6 0.4 1) // 60% y-dir, 40% cells, expansion = 1
(0.2 0.3 0.25) // 20% y-dir, 30% cells, expansion = 0.2b

z-direction expansion ratio



blockMeshDict — boundary

boundary

(

keyword

inlet // patch name

{
type patch; // patch type for patch 0
faces

(
(0 4 7 3) // block face in this patch
)3

3 // end of Oth patch definition
walls // patch name
{
type wall; // patch type for patch 1
faces

(
(
(
(
(

)N




blockMeshDict — boundary

boundary

(

// keyword

inlet // patch name
{
type patch; // patch type for patch 0 boundary
faces (
( patch inlet
(0 4 7 3) // block face in this patch {
); 047 3)
T // end of Oth patch definition b
walls // patch name wall walls
{ {
type wall; // patch type for patch 1 (015 4)
faces (0321)
( (3762)
(015 4) (45867
(0321 ¥
(3762
(456



blockMeshDict — cyclic boundary

left

{
type cyclic;
neighbourPatch right;
faces ((0 47 3));
L
right
{
type cyclic;

neighbourPatch left;
faces ((1 56 2);



snappyHexMesh

STL surface
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snappyHexMesh

E: £ E=M18 (—A&FAblockMesh)
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snappyHexMesh

El: 3 FEEATIHITINE feature edge
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snappyHexMesh
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snappyHexMesh
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snappyHexMesh
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snappyHexMesh
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E: BohAR MR, EZ5RE/LMMEES



snappyHexMesh
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S5 )

» EFfgitee.comXFEE R
git fetch --all; git pull

» SEIR3Nblock 1R BYblockMeshDict

» f#i%snappyHexMesh



Thank you.

MODFA TSR, BZIFAE EEMLE, !
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