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CastNet concept and workflow

CastNet isa modeling platformfor open source solversCastNet supports the CFD toolb@penFOAM®
and CguliX for finite element structural analysiSastNetis designed fostandardLinux releases of the

solversas well as ports for Windows
Theoutstandingfeatures of the CastNet modeling environmeate:

A Supporting a flexibland completesimulationenvironment forCFD and FEA éMindows and Linux
operating systemsncluding preprocessing, solving and pgstocessing

Providing access to reliablgtableand high quality CF&nd FEAneshing based on CAD geometry

Establishinga complete GUI based environment: Access to stropgn source solvecapabilities
without editing text files or detadld knowledge othe keywordstructure

Reducing time from CAD modelr@adyto-run case
Allowing a reliablend stableCFDand FEAnalysis by detad job control

The following chartdemonstratesthe typical workflow from CAD to results wipenFOAND usinghe
CastNet modeling environment
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CAD model based input

CastNet allows a high qualigeometryimport based onCADkernel data.There is no need to repaihe
CAD geometry and volume informatiorpieserved The CAD imporincludes:

1 Direct access t@arasolid, ACIS and Granite (P9 parts and assemblies

1 CastNetgenerates internallya nonmanifold model of complex assemblies resulting in conforn
grids between the various regions (part3his feature simplifies the case setup for region modeg
e.g. Porous, MRF, AMI rotatinGHT. Also different meshirgpproaches(e.g. free or extrude
mesheg can besetupin the regions.

1 Automated geometry improvement for meshing yppression of sliver faces if needed
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The meshing and case setup GUI

The complete case setup including mesh definitiopenFOAM®olver setup and boundary conditisns
done inasingle graphical user interface.

Mesh specifications and OpenFO®I8kttings (e.g. the velocity inlet conditions in the figure below) a
defined with associations to thEADgeometry. The complete caskefinition is stored in a singldatafile.
Settings can be modified easily byapening theattributes and definingnew parametes. Changing a flow
rate for OpenFOAM® orrefining the mesh locallis carried out withafew clicks.

File Display Selection Model Meshing Analysis Help L

imported v2d_smf_2.sat
25 5 & R 3 Model Associations
Mesh Attribut: & x
o AT Name: INFLOW
ype: Inlet Velocity/Pressure
Tvee S“j elocity specification [Flowrate VI
Surface Meshing st
Volume Meshing st Flowrate 1.8
Allow Refinement For Shape Re .
s & |:| Value |0 0 0
Analysis Attributes 8 x Itime Defintition [time const -
Analysis case 1 24 Flow rate type 2.2-opt IDefauIt ~
Type Sub-Type * incompress: Volumetric / compress: Massflowrate
4 ]nitial Conditions OpenFoam
General Internal Field Initial Turbulence | k-epsfomega-Models ~
4 Boundary Conditions  Openfoam
Inlet Velocity/Pr{ K-eps turb. Specification [Intensitnyength Scale ']

Outlet inletOutlet |=

Face/Cell Zones OpenFoam Turb. Intensity 0.02

SnappyHexMesh OpenFoam _

Turb. Length Scale 0.01
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Model List 8 x F Temperature | Temperature v
Face 798 -
Vi 3
BT | Value 273
Face 822 ‘j‘ More Inlet Options [No ']
Selection Infc & x
ikl ‘Monltor option [none - ]
Model
Model Associations
Face 1126
Model
Units: 1000 mm
Size: x: 18.3641 y: 6.19582 z: 10.045
Tolerance: 1e-06
Regions: 294 Faces: 2197 Edges: 4601 Vertices: 2831
Reset “ Apply “ Apply/Close

Meshing
CastNet supports two meshing approaches

1 The internal hybrid meshing with extrud
meshes, free meshes and strong bound
layer capabilities and

1 theexternal meshing witlsnappyHexMesh

Both meshing approaches compient eachother
perfectly. Hybrid meshingis preferredwhen near
wall effects are very importardr a good geometry
resolution is required Sretched domairs can be
effectively meskd using extrudegridsA Yy /[ | ¢
hybrid mesling approach.snappyHexMesh meshe
with polyhedral cellsare the preferred choicefor
free surface flows, time critical transie
applications or very bad CAD input.

CAD model based meshing and case setup: Rel
CFD with CastNet an@penFOAM®&or a complex
geometry

For structural mechanics applications, CastNet provideb-tiglity second order elementsvhich are
essential for a reliable structural analysis.

The mesh setup is strongly simplified by specific templates for each application and meshing task.




CastNethybrid meshing

In hybrid meshing CastNet generates tetrahedanahexahedral (Hegore) cells, combinedvith prismsin
boundary layer regions anstructured meshes (g. in extrude regions)The particular features in this
meshingapproach are:

1 Fast and higiguality mesh generatior
using relative element sizes and curvatt -
control parameters

1 Efficient meshsetup by combinations o
extrudesand free meshes

1 FRull mesh control by means of loc
meshing parameters (element size
refinement boxes, boundary layer sizes) Extrudesand free meshes

1 High meshquality with excellent solution ’
behaviorwith Hexcore meshes

Mesh changes are quickly carried out: Changiregboundary layer thickness or setting refinement zong
takes just one click.

Additionally CastNet provideslaanced boundary layer featuse

1 Different types of boundary layer, e.g. first layer thickness, number of layer relativetsize
1 Blend gtions

1 Single sided boundary layer for interior meshes (baffle faces, solid ro@@4T analysis

Blends of boundary layert—+* z Transition of boundary laye
from extrude regions

WD

3 Single sided boundary laye

CastNet meshingeatures allow easy access toadvanced OpenFOAND functionality These are in
particular. Fan and baffle facg regions (porous, MRF, AMBHT) and cyclic patchesirfhermore CastNet
provides a special mesh impver for OpenFOAND qualitycriteria. This results iman improvednon-
orthogonality of hybrid meshes

Baffle face definition
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