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» OpenFOAM® FfyRIig T B
» NfAI{E A blockMesh X453 MI4g




i EMF# Computational mesh

» — MRS R A kmA R h eI E)E, S5 FERMEEEY
> AR AN 1
> R IRIRE &R EANCFDIEM—3 L LRSS




P 2R
> LEHIEIAFE structured grid /mesh

> JELEHIL A unstructured mesh / grid
» EEME Overset meshes



P 2R
> LEHIEIAFE structured grid /mesh
> JELEHIL A unstructured mesh / grid
» EEME Overset meshes
gridfmeshBI XA ET, gridiBERMNEY . LERLIMNIZHE, MmeshMER
&, FTLAEEERIANIER N A, &N & ME R TLARAK.
BE<, gridEEMMME, meshE LB



P 2R
> LEHIEIAFE structured grid /mesh
> JELEHIL A unstructured mesh / grid
» EEME Overset meshes
gridFimeshI XA ETF, gridiBBHEMMNEY. HEHLHINEHE, MmeshlER
&, FTLAEEERIANIER N A, &N & ME R TLARAK.
BEZ, gidEEMNTMY, meshEEENME. NB—1MEAEE:

» NGRS body-fitted mesh
» 12N AL immersed boundary method on a fixed background mesh
» FTEMIFESE mesh-less methods, e.g., LBM, SPH



Wy E X Mg REMBRE?
» REENRRAERIEMHERAYIERR !

> BRLE X B FFEE RN E A% 2
- 473 8] 3 B 00 Y X 5
- MIEETUEIR BERKX) #IXE

- HE: ZHTEE=4
> TR, RIBEMMRIL? (REEARZ DT EE?

« DNS, LES or RANS
o GNMATALIR KARE (sharp gradient) X1, LA iBFEEEm?



B R R A X 53 i A2 »
» ERILER
- CAD
- ZHEREH TR
» JUATER A0 TALTE
o MNEZAIE (Refinement) BEIGEZEHE
- BI1LALTE (Coarsening) KFE—LERNERMTS

» EMIRE R EFRSNILAIFRE M (surface mesh)
- REAMBBESHAREXNETEEMFAR, 29 AAREIBR (patches), Ebani#

A, HO%F
- —RME, RJLAERELAR S, AT AEMIAR S AR 1 th B R AR T AR
> AR A
- HEBANMERETI XL ESR
- MRAIEIRE T SHUBAEME, FEtEMBRI2E, FEXKERE—LIAR

< PIIRREXM TRUERIEEEE



> P& YNELE Cell aspect ratio
» JEIEZR M Non-orthogonality

» BT E /mIE /fRE 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: PIAE T =,

fCtrs: M (face) Fulm
fAreas: HAV A EE
facei:HIFS
ownCc:iZHE LRI — R il
neiCc:iZ E BRI S — N MIAE il 2=

mag () :magnitude

=t

rootVSmall:IEE NAY(E103877
face: AINSFS




T FE Dynamic Mesh

> E#MHE Static
> BEE, PSR (mesh deformation)Zi AN & 4 T4k (topological change)
- JUTEBRETTEERSE
o &R M MAE N2 /B L (Adaptive mesh refinement/coarsening)
- alpha. #E. REIRE
> BRBFRINETL
- EANSR . BREBRA (Attach/detach boundary)
- 0. BERMIEE (Cell layer addition/removal)
- B FHE(Sliding interface)



OpenFOAM® g T A

» JE{XHRLTE applications/utilities/mesh




OpenFOAM® g T A

» JE{XHRLTE applications/utilities/mesh

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

+ snappyHexMesh

+ foamyMesh



OpenFOAM® g T A

JRAXRB7E applications/utilities/mesh

- X9 applications/utilities/mesh/generation:
e blockMesh
+ snappyHexMesh
+ foamyMesh

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



OpenFOAM® g T A
» Hittig TH

applications/utilities/mesh/advanced:

. refineWallLayer il %S 1Til R AIMFE
. collapseEdges?é'% — &% R




OpenFOAM® g T A

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

. refineWallLayer il %S 1Til R AIMFE
. collapseEdges?éﬁlE]_%?ﬁJ:E"]ﬂ

> [F&ALIE applications/utilities/mesh/manipulation:
+ checkMesht& EMIE =
- topoSetfEcellSets/faceSets/pointSetsiFH{TIRIE (8] create. fBRdelete. &
i&invert. HlPfsubset)
. refineMeshi@E 2R #EtopoSetS ElHcellSetsit 1 TIIAE N2
+ transformPointsF#translate. HEdErotate. HEHscaleMHZ T =
- moveMeshMIZ 18 A L IRIBEMEEE A RNFITTH
. createPatchiRIEDIXIFMIBAEE (boundary face) BIEFRIIHEIAR (patch)




OpenFOAM® g T A

» OpenFOAM® TETR % FRALIERMEJLAIEIE (surfaces, such as STL, OBJ)
M=t
» JEXRSfEapplications/utilities/surface:
» surfaceCheck *ﬁﬁ%ﬁm*ﬁﬁ'ﬂﬁﬂ‘%*ﬁ, BIEHEMIERE TS
. surfaceConvert 3&#ig{

« surfaceTransformPoints translate. rotate. scaleZ<mE M4& TN
« surfaceSmooth XJP4& 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

OpenFOAM® i) 7 fif 75 2\

882
(

(0 00)
(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)

1640
(

owner points

lowners == Wncighbour

N o)

760
(

20




OpenFOAM® i) 7 fif 75 2\

882
(
(0 00)
(0.005 0 0)
(0.01 0 0)
(0.015 0 0)

w

boundary faces

» constant/polyMesh&E I3 4:

neighbour

1640
(

)

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

v

20254 it LA

F U 12 SF

owner points

lowners == Wncighbour

760

1640
(

= = O O

)

» [@—“Mace, owner S Z /N Fneighbour

> face,i["];sm.z‘siowner
by % = ik @ # E & W A

(

20

21

SR TR A

2025 4 4 A 11 B Ugh




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;



an{al{sE A blockMesh Xl 43 M &

> blockMesh20penFOAM® gz EAHAIMIZXIS T HE, FEZE
I system/blockMeshDict— IR F LI 4 (dictionary file)E Mg, TEZ
fEconstant/polyMesh™#fiiifipoints, faces, cells, boundary,

» EARRE: FiHEEXSA—NHBZN7REAEIR (hexahedral blocks), 43R
BB AT LR B 2k (straight line). 9%k (arc). #EKRHZE(spline), B NAELEENX
MAEXI 72 .

> —PMER—RFTARSAN T SR, WAIID T8 na (BB, —8RA

R



blockMeshDict

convertToMeters 1;

rertices » convertToMeters JIRALARAEALEF: 0.001 scales to mm

Y » vertices IR (0 0 0)

plocks » edges i Tarc. splineil: arc 1 4 (0.939 0.342 -0.5)

o » block INMFSHAEFMIER~T:

cdges hex (01 2345 6 7)(10 10 1)simpleGrading(1.0 1.0 1.0)

) » patches IAF F M (patches):

patches patch inlet ( (4 7 3 O) )

(

) » mergePatchPairs %g%#ﬂlﬂﬁlg%1¢, BEAREE

mergePatchPairs () ;



blockMeshDict — vertices

vertices

(

(o 0 0 ) // vertex number 0
(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) // TRAEL1F T A5 8 1A 1E1E &
)

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

)
X Hspline, polylLine, BSpline, X ZNMHER




blockMeshDict — blocks

blocks
(
hex (01 23456T7) // vertex numbers
(10 10 10) // numbers of cells in each direction
simpleGrading (1 2 3) // cell expansion ratios

)

H—H:
edgeGrading (1 11122223333)



blockMeshDict — blocks

blocks
(
hex (0123456 7) (100 300 100)
simpleGrading
(

// x-direction expansion ratio

// 20% y-dir, 30% cells, expansion = 4
// 60% y-dir, 407 cells, expansion = 1
.25) // 20} y-dir, 30% cells, expansion = 0

z-direction expansion ratio



blockMeshDict — boundary

boundary

(

// keyword

inlet // patch name

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

(
(0 47 3) // block face in this patch
)3

} // end of Oth patch definition
walls // patch name
{
type wall; // patch type for patch 1
faces
(
(015 4)
0 321)
(3762
56 7)



blockMeshDict — boundary

boundary

(

// keyword

inlet // patch name
{
type patch; // patch type for patch 0 boundary
faces (
( patch inlet
(0 47 3) // block face in this patch {
) 0473
} // end of Oth patch definition }
walls // patch name wall walls
{ {
type wall; // patch type for patch 1 (015 4)
faces (0 321)
( (376 2)
(015 4) (456T7)
(0321) }
(3762
56 7)



blockMeshDict — cyclic boundary

left

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

neighbourPatch left;
faces ((1 56 2);



snappyHexMesh

STL surface

p—

E: JUkESitEE



snappyHexMesh

E: £ E=M1E (—A&FAblockMesh)

N F ImAE 5L by Sk @ FE K



snappyHexMesh

El: ST EHEBATIHITIE feature edge

by Sk @ FE K



snappyHexMesh

[ RA E AR MR FH TN

by SH Q@ E KR



snappyHexMesh

p

= BERJLIATAIARRIA%

by &= ik @ # E &



snappyHexMesh

[E]: Xt E X TS




snappyHexMesh

7\
.
s

o
H

||
1

B BohaR MR, EZ5RE/LMMEES



snappyHexMesh

E: & pua®REME (BASERD)

by &z ik © 7 [F &



S5 )

» FEHgitee.comXIBEEH
git fetch --all; git pull

» SEIR3INblock 1R BYblockMeshDict

» fi#iZEsnappyHexMesh



Thank you.

MODFA TSR, BZIFAE EEMLE, !
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