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CastNet concept and workflow 

CastNet is a modeling platform for open source solvers. CastNet supports the CFD toolbox OpenFOAM® 
and CalculiX for finite element structural analysis. CastNet is designed for standard Linux releases of the 
solvers as well as ports for Windows.  

The outstanding features of the CastNet modeling environment are: 

Å Supporting a flexible and complete simulation environment for CFD and FEA on Windows and Linux 
operating systems including pre-processing, solving and post-processing 

Å Providing access to reliable, stable and high quality CFD and FEA-meshing based on CAD geometry 

Å Establishing a complete GUI based environment: Access to strong open source solver capabilities 
without editing text files or detailed knowledge of the keyword-structure  

Å Reducing time from CAD model to ready-to-run case 

Å Allowing a reliable and stable CFD and FEA analysis by detailed job control 

The following chart demonstrates the typical workflow from CAD to results with OpenFOAM® using the 
CastNet modeling environment: 

 

 
 

CAD model based input 
CastNet allows a high quality geometry import based on CAD kernel data. There is no need to repair the 
CAD geometry and volume information is preserved. The CAD import includes:  

¶ Direct access to Parasolid, ACIS and Granite (ProE/Creo) parts and assemblies. 

¶ CastNet generates internally a non-manifold model of complex assemblies resulting in conformal 
grids between the various regions (parts). This feature simplifies the case setup for region models, 
e.g. Porous, MRF, AMI rotating, CHT. Also different meshing approaches (e.g. free or extrude 
meshes) can be setup in the regions.  

¶ Automated geometry improvement for meshing by suppression of sliver faces if needed. 



 

The meshing and case setup GUI 

The complete case setup including mesh definition, OpenFOAM® solver setup and boundary conditions is 
done in a single graphical user interface. 

Mesh specifications and OpenFOAM® settings (e.g. the velocity inlet conditions in the figure below) are 
defined with associations to the CAD geometry. The complete case definition is stored in a single data file. 
Settings can be modified easily by re-opening the attributes and defining new parameters. Changing a flow 
rate for OpenFOAM® or refining the mesh locally is carried out with a few clicks.  

  

 

Meshing 
CastNet supports two meshing approaches:  

¶ The internal hybrid meshing with extrude 
meshes, free meshes and strong boundary 
layer capabilities and  

¶ the external meshing with snappyHexMesh. 

Both meshing approaches complement each other 
perfectly: Hybrid meshing is preferred when near 
wall effects are very important or a good geometry 
resolution is required. Stretched domains can be 
effectively meshed using extrude grids ƛƴ /ŀǎǘbŜǘΩǎ 
hybrid meshing approach. snappyHexMesh meshes 
with polyhedral cells are the preferred choice for 
free surface flows, time critical transient 
applications or very bad CAD input. 

 

 

CAD model based meshing and case setup: Reliable 
CFD with CastNet and OpenFOAM® for a complex 
geometry 

For structural mechanics applications, CastNet provides high-quality second order elements which are 
essential for a reliable structural analysis.  

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

  



 

CastNet hybrid meshing 

In hybrid meshing CastNet generates tetrahedral or hexahedral (Hex-core) cells, combined with prisms in 

boundary layer regions and structured meshes (e.g. in extrude regions). The particular features in this 

meshing approach are: 

¶ Fast and high-quality mesh generation 
using relative element sizes and curvature 
control parameters  

¶ Efficient mesh setup by combinations of 
extrudes and free meshes 

¶ Full mesh control by means of local 
meshing parameters (element sizes, 
refinement boxes, boundary layer sizes) 

¶ High mesh quality with excellent solution 
behavior with Hex-core meshes   

Mesh changes are quickly carried out: Changing the boundary layer thickness or setting refinement zones 
takes just one click. 

Additionally CastNet provides advanced boundary layer features: 

¶ Different types of boundary layer, e.g. first layer thickness, number of layer relative size, etc. 

¶ Blend options 

¶ Single sided boundary layer for interior meshes (baffle faces, solid zones in CHT analysis) 

   

CastNet meshing features allow easy access to advanced OpenFOAM® functionality. These are in 
particular: Fan and baffle faces, regions (porous, MRF, AMI, CHT) and cyclic patches. Furthermore CastNet 
provides a special mesh improver for OpenFOAM® quality criteria. This results in an improved non-
orthogonality of hybrid meshes. 

  

 

Single sided boundary layer 

Transition of boundary layer 

from extrude regions 

Blends of boundary layer 

Baffle face definition 

Extrudes and free meshes 


