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Content

• 3D environment

• Export to STL

• blockMesh

• snappyHexMesh
– Castellated mesh

– Snap

– addLayers

• Multiple reference frame - MRF

• Arbitrary mesh interface - AMI
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3D environment
• 3D geometry must be closed (no leak holes)

• Model both real geometry (rotor, domain wall, 
obstacles, ...) and virtual geometry (rotating 
region, porous media, refinement regions, ...)

outerWall

rotatingRegion

rotor
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Export to STL

• One by one export: each part into a separate STL file

• Use a high resolution for the export:
– STL file facets are not the same as the final mesh 

elements: 2 different things!

– STL file functions as the snap-to surface for the mesh 
mesh is at least as rough as the stl file

– High-res mesh can be built on a low-res stl and vice versa

– High-res stl does not necessarily increase solver time

• Use ASCII format if possible

• Place STL files under \constant\triSurface
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blockMesh

• Location: \constant\polyMesh\blockMeshDict
• Command: blockMesh
• This is the general grid of the domain
• Refinements will be made relative to this grid
• blockMesh must be at least as large as the domain
• Objects must intersect with the blockMesh to be 

spotted by snappyHexMesh
• Patches can be defined
• Different zones possible
• Orthogonal mesh
• Reference files: Z-axis is vertical
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snappyHexMesh

• Location: \system\snappyHexMeshDict
• Command: snappyHexMesh (-overwrite)
• Procedure:

– Step 0 - optional: extract features (edges) from stl 
files as input for refinement

– Step 1: create the castellated mesh
• local refinement of the blockMesh blocks into smaller 

blocks
• Refinement based on features, surfaces or regions

– Step 2: snap the mesh to surfaces/edges

– Step 3 – optional: add layers
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snappyHexMeshDict

• Location: \system\surfaceFeatureExtractDict

• Command: surfaceFeatureExtract (-overwrite)

• Include angle: typically 150
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snappyHexMeshDict

• Location eMesh files: \constant\triSurface

• Location obj files: extendedFeatureEdgeMesh

• Example: ***.edgeMesh.obj shows the 
extracted edges

• STL quality matters!

Unwanted 
edges
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snappyHexMeshDict

• Determine which of the steps needs to be run
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snappyHexMeshDict

• Define the geometry

– Input: stl/obj files or manual definition (box, 
cylinder, sphere, ...)

– Scale factor can be applied

– Define a name
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castellatedMeshControls

• Refinement parameters
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castellatedMeshControls

• Explicit feature edge refinement

– Refers to features extracted from the stl files 
(during optional surfaceFeatureExtract step)
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castellatedMeshControls

• Surface based refinement

– Refine cells inside a volume (min & max)

– Create face- & cellZones for later use
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castellatedMeshControls

• Region-wise refinement
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castellatedMeshControls

• Mesh selection  check every time!

• faceZones
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snapControls

• General controls

http://cfd.direct/openfoam/user-guide/snappyhexmesh/
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snapControls

• Feature snapping

– Implicit: let snappy detect features

– Explicit: use extracted features (more control)
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Other (advanced)

• addLayersControl

– Settings for adding layers of cells perpendicular to 
a surface

• meshQualityControls

– Define criteria for cell quality

– Will be used as criteria during meshing process
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