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Mesh generation

blockMesh A multi-block mesh generator

extrudeMesh Extrude mesh from existing patch (by default outwards
facing normals; optional flips faces) or from patch read
from file.

extrude2DMesh Takes 2D mesh (all faces 2 points only, no front and back
faces) and creates a 3D mesh by extruding with specified
Thickness

extrudeToRegionMesh Extrude faceZones into separate mesh (as a different

region), e.g. for creating liquid film regions

snappyHexMesh Automatic split hex mesher. Refines and snaps to surface
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Mesh manipulation

checkMesh Checks validity of a mesh

mergeMeshes Merges two meshes

stitchMesh ’Stitches’ a mesh

refineMesh Utility to refine cells in multiple directions

renumberMesh Renumbers the cell list in order to reduce the bandwidth,
reading and renumbering all fields from all the time
directories
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Mesh manipulation

setSet Manipulate a cell/face/point/ set or zone interactively
topoSet Operates on cellSets/faceSets/pointSets through a
dictionary
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Other mesh tools

refineWallLayer Utility to refine cells next to patches
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checkMesh
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checkMesh

Usage: checkMesh [OPTIONS]
options:
-allGeometry include bounding box checks
-allTopology include extra topology checks
-case <dir>  specify alternate case directory, default is the cwd
-constant include the 'constant/' dir in the times list
-latestTime  select the latest time
-meshQuality  read user-defined mesh quality criterions from
system/meshQualityDict
-noFunctionObjects
do not execute functionObjects
-noTopology  skip checking the mesh topology

-noZero exclude the '0/' dir from the times list, has precedence
over the -zeroTime option
-parallel run in parallel

-region <name> specify alternative mesh region
-roots <(dirl .. dirN)>
slave root directories for distributed running
-time <ranges> comma-separated time ranges - eg, ':10,20,40:70,1000:'
-srcDoc display source code in browser
-doc display application documentation in browser
-help print the usage
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15t checkMesh E1T#5 R

Mesh stats
points: 2090
internal points: 0
faces: 3895
internal faces: 1805
cells: 950

faces percell: 6
boundary patches: 7
point zones: 0
face zones: 0
cellzones: 0

Overall number of cells of each type:

hexahedra: 950

prisms: 0
wedges: 0
pyramids: 0O

tet wedges: 0
tetrahedra: 0
polyhedra: 0

Checking topology...
Boundary definition OK.
Cell to face addressing OK.
Point usage OK.
Upper triangular ordering OK.
Face vertices OK.
Number of regions: 1 (OK).
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Checking patch topology for multiply connected surfaces...

Patch Faces Points Surface topology

xMin 10 22 ok (non-closed singly connected)
xMax 10 22 ok (non-closed singly connected)
yMin 50 102 ok (non-closed singly connected)
yMax 50 102 ok (non-closed singly connected)
zMin 950 1045 ok (non-closed singly connected)
zMax 950 1045 ok (non-closed singly connected)
cylinder 70 140 ok (non-closed singly connected)

Checking geometry...

Overall domain bounding box (-0.05 -0.025 0) (0.15 0.025 0.005)

Mesh (non-empty, non-wedge) directions (1 1 0)

Mesh (non-empty) directions (1 1 0)

All edges aligned with or perpendicular to non-empty directions.
Boundary openness (-8.47022e-19 3.65161e-18 4.31356e-15) OK.

Max cell openness = 1.72447e-16 OK.

Max aspect ratio = 3.85257 OK.

Minimum face area = 9.96925e-07. Maximum face area = 2.55914e-05.

Face area magnitudes OK.

Min volume = 4.98463e-09. Max volume = 1.10683e-07. Total volume

=4.96082e-05. Cell volumes OK.

Mesh non-orthogonality Max: 64.0617 average: 30.8535
Non-orthogonality check OK.

Face pyramids OK.

Max skewness = 1.24537 OK.

Coupled point location match (average 0) OK.

Mesh OK.
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checkMesh T, 7 —AZEICHIEFKHZEZ BIC
[&. system/meshQualityDict 77 A ILZ{E D,

checkMeshZ{TEF[Z. -meshQuality4 7L 3> %
DIT5,

S TILELT., FEEIZHBI7AILEIE—LT=,

Jopt/openfoam220/applications/utilities/mesh/a
dvanced/collapseEdges

RIFRGEIT7MILIE. FEEIZEH S,

tutorials/heatTransfer/buoyantBoussinesgSimple
Foam/iglooWithFridges/system/meshQualityDict
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meshQualltycht

/* T ¥

| ¥¥ / Field | OpenFOAM: The Open Source CFD Toolbox |

| ¥¥ / Operation | Version: 2.2.0 |
| ¥¥/ And | Web:  www.OpenFOAM.org |
| ¥¥/ M anipulation | [
¥* */
FoamFile
{

version 2.0;

format ascii;

class dictionary;

object meshQualityDict;

}

//- Maximum non-orthogonality allowed. Set to 180 to disable.
maxNonOrtho 60; //65;

//- Max skewness allowed. Set to <0 to disable.
maxBoundarySkewness 50;

//- Max skewness allowed. Set to <0 to disable.
maxInternalSkewness 10;

//- Max concaveness allowed. Is angle (in degrees) below which concavity
// is allowed. O is straight face, <0 would be convex face.

// Setto 180 to disable.

maxConcave 80;

//- Minimum pyramid volume. Is absolute volume of cell pyramid.
// Setto a sensible fraction of the smallest cell volume expected.
// Set to very negative number (e.g. -1E30) to disable.

minVol le-20;

//- Minimum quality of the tet formed by the face-centre

2013/8/31

// andvariable base point minimum decomposition triangles and
// the cell centre. This has to be a positive number for tracking
// to work. Set to very negative number (e.g. -1E30) to

// disable.

// <0 =inside out tet,

//  0=flattet

//  1=regulartet

minTetQuality  1e-30;

//- Minimum face area. Set to <0 to disable.
minArea -1;

//- Minimum face twist. Set to <-1 to disable. dot product of face normal
//- and face centre triangles normal
minTwist 0.0;

//- minimum normalised cell determinant
//- 1 = hex, <= 0 = folded or flattened illegal cell
minDeterminant  0.001;

//- minFaceWeight (0 -> 0.5)
minFaceWeight 0.02;

//- minVolRatio (0 -> 1)
minVolRatio 0.01;

//must be >0 for Fluent compatibility
minTriangleTwist -1;

3k 3k 3k 3k >k 3k 3k ok %k 3k 3k 3k 3k 3k >k 3k ok >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k ok 3k >k >k 5k 3k >k 3k >k >k %k 3k >k 3k 3k %k %k 5k %k %k %k *k kk *k
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2nd checkMesh E{T#5E

Enabling user-defined geometry checks.
H g
Checking geometry...

Overall domain bounding box (-0.05 -0.025 0) (0.15
0.025 0.005)

Mesh (non-empty, non-wedge) directions (1 1 0)

N N N O N N

Mesh (non-empty) directions (1 1 0)

All edges aligned with or perpendicular to non-empty
directions.

Boundary openness (-8.47022e-19 3.65161e-18
4.31356e-15) OK.

Max cell openness = 1.72447e-16 OK.
Max aspect ratio = 3.85257 OK.

Minimum face area = 9.96925e-07. Maximum face
area = 2.55914e-05. Face area magnitudes OK.

Min volume = 4.98463e-09. Max volume = 1.10683e-
07. Total volume = 4.96082e-05. Cell volumes OK.

Mesh non-orthogonality Max: 64.0617 average:
30.8535

Non-orthogonality check OK.
Face pyramids OK.
Max skewness = 1.24537 OK.

2013/8/31

Coupled point location match (average 0) OK.
Checking faces in error :

non-orthogonality > 60 degrees : 84

faces with face pyramid volume < 1e-20 :0

faces with face-decomposition tet quality < 1e-30
0

faces with concavity > 80 degrees :0

faces with skewness > 10 (internal) or 50 (boundary) :
0

faces with interpolation weights (0..1) < 0.02 :0

faces with volume ratio of neighbour cells<0.01 :0

faces with face twist <0 :0

faces on cells with determinant < 0.001 :0
<<Writing 84 faces in error to set meshQualityFaces

Failed 1 mesh checks.
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// ParaView 3.14.1 32-bit

File Edit View Sources Filters Tools Macros Help
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E builtin:

@ case0l_test.OpenFOAM
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@

(¥ Include Sets
"1 Include Zones "] Patch Names

[] Groups Only

[%] Interpolate volFields [ | Extrapolate Patches

[ ] Use VTKPolyhedron
[] Update GUI

[ [_| internalMesh

[] xMin - patch
[] xMax - patch
[] yMin - patch
[] yMax - patch
[] zMin - patch
] zMax - patch

T
r |% meshQualityFaces - faceSet
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setSet Z{FE>TH5 (1)

Usage: setSet [OPTIONS]

options:
-batch <file> process in batch mode, using input from specified file
-case <dir>  specify alternate case directory, default is the cwd

-constant include the 'constant/' dir in the times list
-latestTime  select the latest time
-loop execute batch commands for all timesteps

-noFunctionObjects
do not execute functionObjects

-noSync do not synchronise selection across coupled patches

-noVTK do not write VTK files

-noZero exclude the '0/' dir from the times list, has precedence
over the -zeroTime option

-parallel run in parallel

-region <name> specify alternative mesh region
-roots <(dirl .. dirN)>
slave root directories for distributed running
-time <ranges> comma-separated time ranges - eg, ':10,20,40:70,1000:'
-srcDoc display source code in browser
-doc display application documentation in browser
-help print the usage



setSet Z{FE>TH5 (2)

setSet [,

 Manipulate a cell/face/point/ set or zone
interactively

XTEERIIZE 2B, TH, XMEERIIZFES D (S EE
CELY, batchZ 7 ILZE{E > =batchE—FHHY,

E ARG GE

<cellSet|faceSet|pointSet> <setName> <action> <source>

topoSet MEILKDIZEZ S, &xiblIE, Tho%
FEITEMSBLN?



setSet Z{£>TH % (3)
/_ 5K T setSet #E4T, CORITHEFE—FIHS,
S setSet J

/_ #HL< cellSet Z4E 5,
readline> cellSet cellsTest new Z Bl cellsTest &9 3,

readline> cellSet cellsTest add faceToCell meshQualityFaces any

readline>quit \

cellSet @ cellsTest [Z, meshQualityFaces
[ZADTLVS face LT Beell EE2TE
IERSE

setSet L—T4!)T714 DT,

27 http://hh.diva-portal.org/smash/get/diva2:443828/FULLTEXTO1



L) ParaView 3.14.1 32-bit

~ File Edit View Sources Filters Tools Macros Help
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Properties | Display | Information |
Properties
| F= Apply ‘ I (@) Reset ‘ Iﬁ Delete | E|

| Refresh Times [ | Skip Zero Time =

[®] Cache Mesh
l (%] Include Sets [ | Groups Only
nciude Zones [] Patch Names

[®] Interpolate volFields [ | Extrapolate Patches

[] Use VTKPalyhedron
[] Update GuI

BRI S
[I:I internalMesh
—rr—r
| xMin - patch
[[] xMax - patch
[] yMin - patch
[[] yMax - patch
[] zMin - patch
[ ] zMax - patch

il
r % cellsTest - cellset

L
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LEILAY, cellsTest [TA B,

readline> cellSet cellsTest invert J

readline> cellSet cellsTest subset
~—

reac ine> qU|t (J cellsTest Z subset [Z9 5%,

S subsetMesh cellsTest —overwrite

\
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refineWallLayer

Usage: refineWallLayer [OPTIONS] <patchName> <edgeWeight>
options:
-case <dir>  specify alternate case directory, default is the cwd
-noFunctionObjects
do not execute functionObjects
-overwrite overwrite existing mesh/results files
-useSet <name> restrict cells to refine based on specified cellSet name

-srcDoc display source code in browser
-doc display application documentation in browser
-help print the usage

Using: OpenFOAM-2.2.0 (see www.OpenFOAM.org)
Build: 2.2.0-5be49240882f
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== 4= ia
EITHA
blockMesh > log.blockMesh

topoSet -dict system/topoSetDict01 > log.topoSet01

refineMesh -dict system/refineMeshDict01 >
log.refineMesh

topoSet -dict system/topoSetDict02 > log.topoSet02
refineMesh -dict system/refineMeshDict02

topoSet -dict system/topoSetDict03 > log.topoSet03
subsetMesh cellsToDel > log.sebsetMesh



topoSetDict D ¥ #H

A RAM—=ILTALIRM) (2, EELWLERBADE D
N=771ILH0ZH 5,
Jopt/openfoam220/applications/utilities/mesh/
manipulation/topoSet/topoSetDict




HFEIT: EFEDEZDLD

topoSet -dict system/topoSetDict04

Run-time Post-processing H§8E D 73 HVfE B
controlDict [Z function objects Z A5,

ZFD T, cuttingPlane X° isoSurface Z{#5 &,
AVEHACHFEDNTERBREELIZRESN
Bo




system/controlDict
functions

{

#include "sampledSurf"

}

system/sampledSurf

cuttingPlane

{
type surfaces;
functionObjectLibs ("libsampling.so");
outputControl outputTime;

surfaceFormat vtk;
fields (p Ualphal);

interpolationScheme cellPoint;
surfaces

(

neckCut

type cuttingPlane;
planeType pointAndNormal;
pointAndNormalDict

{ // Notet that the plane does not match up with the
mesh

basePoint  (000.015166667);
normalVector (00 1);

}
interpolate true;

}

freeSurface

{
type isoSurface;
isoField alphal;
isoValue 0.5;
interpolate true;

}

https://www.hpc.ntnu.no/display/hpc/OpenFOAM+-+Run-time+Postprocessing



functions DEWNAGZERANS

TREARVEZEITL, FhnTLAHIEZ RS,
find SFOAM_TUTORIALS -name controlDict | xargs
grep -l functions

TEEAVYUFERITL, V—ARa—FIEFEND
controlDictDHZE R 5,

find SFOAM_SRC/postProcessing -name
controlDict
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Allrun Bf =&

cd bottom —

blockMesh

surfaceFeatureExtract _—

snappyHexMesh -overwrite

cd ../top /_

blockMesh

surfaceFeatureExtract /—

snappyHexMesh -overwrite
rm 0/cellLevel //—_
mergeMeshes -overwrite . ../bottom

JLTC, blockMesh 23179 5%,

snappyHexMesh #E{T9 5%,

LF N+ ZEEELT, A LEEE
)L T, blockMesh ZE1T9 %,

snappyHexMesh 3179 %,

RetEI7AIVEHIBRT B

top 7 — AN TEITL TS, ToplZ,
bottomMD Ay 1%EMNT S,

stitchMesh -overwrite minZ_top maxZ_bottom

echo " please cd top before paraFoam.'\—

top7—AMD T EE, bottom7T—RAD
FEZEWNEHLES,




Xl

@ top.OpenFOAM

——

H

TOEILDKESSHN LT TEL

Properties | Display | Information |

Properties

[ I Apply l l ) Reset | |

|BMesh Parts

[ | internalMesh

(%) minZ_top - patch

[%| maxZ_top - patch

[] cone - patch

[®] minZ_bottom - patch

||E|Uulume Fields

X p
* U

|Lagrangian Fields

| Point Fields
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surfaceConvert

STLZ7AILDAT—ILERBIZ[EZS

g’ﬁ@ _Coutstl Z7AMILELTE

=R ivd j-

MEGSI{ESNT=STLI7AJL in.stl Z, mE

=t

-Ia—o

surfaceConvert in.stl out.stl -clean -scale 0.001



surfaceConvert

Usage: surfaceConvert [OPTIONS] <inputFile> <outputFile>

options:
-case <dir>  specify alternate case directory, default is the cwd
-clean perform some surface checking/cleanup on the input surface
-group reorder faces into groups; one per region

-noFunctionObjects

do not execute functionObjects
-scale <factor> geometry scaling factor - default is 1
-writePrecision <label>

write to output with the specified precision

-srcDoc display source code in browser
-doc display application documentation in browser
-help print the usage

convert between surface formats

Using: OpenFOAM-2.2.0 (see www.OpenFOAM.org)
Build: 2.2.0-5be49240882f



Surface mesh (e.g. STL) tools

surfaceAdd surfaceMeshimport
surfaceAutoPatch surfaceMeshlinfo
surfaceBooleanFeatures surfaceMeshTriangulate
surfaceCheck surfaceOrient

surfaceClean surfacePointMerge
surfaceCoarsen surfaceRedistributePar
surfaceConvert surfaceRefineRedGreen

surfaceFeatureConvert surfaceSmooth
surfaceFeatureExtract  surfaceSplitByPatch

surfaceFind surfaceSplitByTopology
surfacelnertia surfaceSplitNonManifolds
surfaceMeshConvert surfaceSubset

surfaceMeshConvertTesting surfaceToPatch
surfaceMeshExport surfaceTransformPoints
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Figure 2.16: Block structure of the mesh for the plate with a hole.
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