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snappyHexMesh gets Feature Edge Handling

OpenCFD Litd. have introduced feature-edge handling into HexMesh— their a . par i hexadral mesher
for complex CAD, released with OpenFOAM.

Complex geometries may contain sudden changes in surface normal direction, e.g. between sides of a box, or across a crease
in a surface. Such a feature can be resolved reasonably well by refining cells locally around it. However the feature can be
better resolved by aligning edges in the mesh with it. The sudden change in surface normal direction can then be directly
represented by an equivalent change in surface normal direction of mesh faces across feature.

The image below shows feature edge handling in action. On this flange geometry, a mesh has been generated with barely
enough cells to resolve the geometry. Nevertheless, with the feature edge handling, mesh edges are aligned with surface
features so that the geometry is well represented by the coarse mesh.

This development was undertaken at OpenCFD by Mattijs Janssens, the creator of snappyHexMesh. Like everything OpenCFD
produces, it will be released free and open source. It will be available in the next release of OpenFOAM; we hope OpenFOAM
users find it useful.
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*#0penFOAM v2.0.0 incudes new
modeliing of #surface #films,
coupled with continuum and
pariicle bulk flows, in paralel:
httpilit.colqUcbBue”

yesterday

*#0penCFD relaase #0penFOAM
varsion 2.0.0, with an extensive sat
of new features:
httpiit.colWiyhhAE®

Jun 16th 2011

More news on Twitter...

OpenCFD release OpenFOAME
version 2.0.0

OpenCFD are pleased to
announce the release of version
2.0.0 of their OpenFOAM opan
source CFD toolox.

Jun 16th 2011

OpenFOAM on Windows
OpenCFD presents a guide to run
OpenFOAM in Windows using a
VirtualBox vitual machine with
Ubuntu guest OS

May 25th 2011

OpenFOAM on Amazon Elastic
Cloud Compute

OpenCFD presents a quick start
guide on running OpenFOAM on
Amazon Elastic Gloud Compute.
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SFOAM_TUTORIALS/mesh/snappyHexMesh/flange

= |y flange
— |yl constant
= |l polyMesh
[ blockMeshDict I

= ||ull triSurface
T flange.stl I
- u system

controlDict

— blockMesh

decomposeParDict
— | fvSchemes
fvSolution
snappyHexMeshDict
= Allclean

l Allrun l

#!/bin/sh
# Source tutorial run functions
. SWM_PROJECT _DIR/bin/tools/RunFunctions

runApplication blockMesh

runApplication| surfaceFeatureExtractl-includedAngle 150 -writeObj constant/triSurface/flange.stl flange
runApplication snappyHexMesh -overwrite




surfaceFeatureExtract

surfaceFeatureExtract -includedAngle 150 -writeObj constant/triSurface/flange.stl flange
— ||yl flange

- |l flange —'Hc_cm_-s.tim_______________I
— | [l constant 1 — ||y extendedFeatureEdgeMesh 1
= |l polyMesh : = | flange.extendedFeatureEdgeMesh :
= | blockMeshDict T F [ pofMeshT T T T T TEEE SRS
— |/l triSurface =~ ||l triSurface
T - flange.stl I > I-= flange.eMesh I
= “:aystem ~ |=| flangestl
= | controlDict + ||l system
=:| decomposeParDict = | Allclean
= | fWSchemes If{.ﬁ":ml---------------.
= fvSolution 1 flange

- | snappyHexMeshDict flange_concaveFeaturePts.obj

=| Allclean ParaView|C T
= Allrun %ﬁ?ﬁﬁﬁ?g\ﬂhb

flange_convexFeaturePts.obj

flange_edgeMesh.obj I

flange_flatEdges.obj
flange_internalEdges.obj
flange_mixedFeaturePts.obj
flange_mixedFeaturePtsStructure.obj

flange_multipleEdges.obj

flange_openEdges.obj
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flange_regionEdges.obj
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snappyHexDict

1.7.x = 2.0x

castellatedMesh
snap
addLayers

geometry
castellatedMeshControls

maxLocalCells
maxGlobalCells

2R

minRefinementCells
maxLoadUnbalance
nCellsBetweenLevels

Feature5T—%
(*.eMesh) = EF

features
refinementSurfaces
resolveFeatureAngle
refinementRegions
locationinMesh
allowFreeStandingZoneFaces <

snapControls
nSmoothPatch
tolerance
nSolvelter
nRelaxlter

nFeatureSnaplter V\
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addLayersControls
relativeSizes
layers
expansionRatio
finalLayerThickness
minThickness
nGrow
featureAngle
nRelaxlter
nSmoothSurfaceNormals
nSmoothMNormals
nSmoothThickness
maxFaceThicknessRatio
maxThicknessToMedialRatio
minMedianAxisAngle
nBufferCellsNoExtrude
nLayerlter
nRelaxediter

meshQualityControls
maxNonOrtho
maxBoundarySkewness
maxinternalSkewness
maxConcave

minVol
minTetQuality
minArea
minTwist
minDeterminant
minFaceWeight
minVolRatio
minTriangleTwist
nSmoothScale
errorReduction
relaxed

debug
mergeTolerance
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http://mogura7.zenno.info/ et/xoops/modules/wordpress/index.php?p=405
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186 // Settings for the snapping.
157 snapControls

158 {
159
160
161
162
163
164
165
166
167
168
169
170
1M
172
173
174
175
176
177
178 }

JS#= Number of patch smoothing iterations before finding correspondence
// to surface
nSmoothPatch 3;

Jif= Relative distance for points to be attracted by surface feature point
// or edge. True distance is this factor times local

S/ maximum edge length,

tolerance 1.0;

J#= Number of mesh displacement relaxation iterations.
nSolvelter 300;

Sf= Waximum number of snapping relaxation iterations. Should stop
/¢ before upon reaching a correct mesh.
nRelaxlter &;

//= Highly experimental and wip: number of feature edge snapping|
A iterations. Leave out altogether to disable.
nFeaturednaplter 10;

“ OF-1.7.xC=17



OpenFOAM in Windows using a

VirtualBox virtual machine with
Ubuntu guest OS5

May 25th 2011

guide on running OpenFOAM on
Amazon Elastic Cloud Compute

OpenCFD presents a quick start
(EC2).

OpenFOAM on Amazon Elastic
€Cloud Compute
Main News Archive

May Gth 2011
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