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Open-source meshing tools have evolved a lot since we first got into touch with 

OpenFOAM® in 2006. The lack of reliable open-source tools to generate anisotropic grids 

for boundary layers was the major motivation to start our own open-source development 

(enGrid). In 2014 we can look back on 8 years of experience with this tool. So far we have 

always managed to deliver a suitable grid to our customers' problems or our own projects. 

It would, however, be vastly exaggerated to say that this process was always easy. Since a 

few months the tetrahedral mesher TetGen, and its corresponding library, are available 

under an open-source licence. As a result we will make use of this library within enGrid and 

first tests suggest that it will significantly increase the robustness and speed for surface 

and isotropic farfield meshing.

The same period of time has also seen the birth and improvement of snappyHexMesh. As 

most OpenFOAM® users probably know, snappyHexMesh is another open-source tool which 

is capable to create anisotropic grids for boundary layers. Mesh generation with 

snappyHexMesh is rather reliable and the resulting grids usually have a good quality and 

are well suited for OpenFOAM® -- which seems natural since snappyHexMesh is a “native” 

OpenFOAM® mesher. The anisotropic layers, however, will often cause problems -- 

especially if sharp features are present which is the case for most real world geometries.

To our knowledge snappyHexMesh and enGrid are the only open-source tools which can 

deliver anisotropic grids for reasonably complex geometries. There are other tools “on the 

market” (e.g. Gmsh, blockMesh) but they are often limited to rather simple geometries, or 

isotropic grids. It is probably fairly easy to name a number of open-source tools which can 

create decent tetrahedral grids, but as soon as boundary layers are present most tools reach 



their limit.

Looking at all available open-source meshing tools in 2014 we can find a lot of useful 

features which are often at par and sometimes maybe even better than those of commercial 

tools. Unfortunately, reliability is a major issue with open-source meshing software; this 

make planning in a commercial environment at least difficult if not outright impossible in 

certain cases.

To overcome this reliability problem, the idea arose to combine enGrid and snappyHexMesh 

in order to use the generally well represented features and well resolved boundary layers 

of an enGrid mesh with the next to perfect hexahedral farfield of a grid created by 

snappyHexMesh. Figure 1 shows an early test of such a combination where the coupling has 

been achieved with an AMI interface. The boundary layer grid literally takes the edges out 

of the geometry which makes it a lot easier to mesh the farfield with snappyHexMesh.

Figure 1: A non-conforming combination (snappyHexMesh & enGrid)

With the advent of reliable non-conformal coupling algorithms (GGI and AMI) we have more 

possibilities for different meshing strategies -- well beyond the simple initial coupling 

which is shown in figure 1. According to our experiences, these interfaces perform 

reasonably well as long as they do not have to be recomputed for every timestep (e.g. for a 

moving grid case). This, however, is only a first impression and we plan to further look into 

the performance and accuracy impact of such “unusual” meshing strategies. If this proves to 

be acceptable, it could be a good alternative to make meshing with open-source software 

more reliable in a commercial engineering environment.

At the workshop we intend to present a few cases where non-conforming grids have been 

coupled and the impact this coupling has on accuracy and performance. Also, as much as 

possible, we will outline which benefits this can have in order to reduce the required user 

efforts for meshing. If time permits we will also outline the features of the next release of 

our open-source mesher enGrid which is planned to be available between spring and 

summer 2014. 


