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Simulation methods have gained popularity due to large increase in computer power and 

development of feasible numerical methods. However, these methods require spatial 

discretization often represented in a form of a mesh or a point cloud. In CFD the Finite 

Volume Method (FVM) became popular due to its conservative properties and OpenFOAM 

was the first code operating on meshes consisting of arbitrary control volumes [1].  

A CFD simulation consists of five steps: geometry preparation, volume mesh generation, 

simulation setup, a solver run and post-processing. The first two steps are most labor 

consuming and they are the main point for focus of this study. Most often geometry is 

exported from a CAD package, and this process quite often results in problems [2], which are 

difficult for repairing. Volume mesh generation has been a research topic over many decades. 

Block-structured meshes allow for low memory usage due to the order of cells in the mesh 

[3]. However, they are difficult to generate in complex geometries without sacrificing 

geometry details. This has motivated research on unstructured methods which are more 

automatic, but still require high quality input data. Recently, a novel class of methods, so- 

called inside-out [4], became popular due to high level of automation, speed and simplicity. 

The result of this study is a library for mesh generation implemented in the OpenFOAM 

framework. The library allows for simple implementation of new meshing work-flows and 

applications. It is implemented by using a concept of mesh modifiers, which is extensible and 

allows for efficient parallelization using both shared memory parallelization (SMP) and 

distributed memory parallelization using MPI. In addition, special care has been taken on 

memory usage, which is kept low by implementing data containers that do not require many 

dynamic memory allocation operations as a consequence of mesh modification. The library 

supports generation of meshes of arbitrary cell types, and the currently implemented work-

flows generate cartesian type of polyhedra in both 2D and 3D space, tetrahedra and arbitrary 



polyhedra. The available work-flows are based on the inside-out method starting from a mesh 

template adjusted to fit the geometry, and the modifiers are designed to be least sensitive on 

the input data. The proposed methodology generates meshes with millions of cells within 

minutes for geometries of industrial interest. 
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