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Experiments at CERN have been conducted to learn more about the release behaviour of
low temperature helium. The experiments have been used as blueprints for simulations of
such releases by means of Computational Fluid Dynamics (CFD). Several tools have been
tested by different groups for their capabilities in simulating comparable scenarios.[1]
The presentation gives in-depth information on the tools used during the preparation of
the simulation conducted with OpenFOAM’s reactingFoam solver[2]:

• The geometry and mesh production with Salome[3] is explained, providing a basic
understanding on the capabilities and limitations of this tool. Possibilities for the
conversion of the mesh to OpenFOAM format are presented, providing an overview
of their advantages and limitations.

• Preparation of the thermodynamic property files is explained in detail, as this proved
to be one of the main challenges during this project. The presentation of the equa-
tions used for the polynomial construction within ROOT[4] provides the knowledge
for future creation of polynomials to be used with OpenFOAM and other software.

Review of the boundary conditions (BCs) concentrates on the release point of helium,
where the most dynamic conditions of the simulation domain had to be represented. Par-
ticularly extreme effects of BC settings less important for small temperature differences
are illustrated by way of comparison.
Comparison of the simulation results from the OpenFOAM simulations with other simula-
tion results is conducted, showing the competitive capabilities of OpenFOAM for simula-
tion of such scenarios. Finally the simplifications within the modeling process are analysed
concerning their influence on the comparability with real-size experiments. Limitations of
the solver are described, giving some ideas on how to overcome these limitations. More-
over the usability for similar future projects is assessed and suggestions for additional
validation steps are made.
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