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Radiation modeling has been part of OpenFOAM R©/OpenFOAM-extend/foam-extend
since version 1.5 . Since then, the number of models available has steadily increased,
however, the number of publications describing the implementation details or providing
validation data is small. The aim of this presentation is to provide some background on ra-
diation modeling, present available models together with their advantages and drawbacks,
and show comparisons with validation data.

A brief description of radiation fundamentals is given, which introduce general challenges
for radiation modeling in CFD. These include participating and non-participating me-
dia, as well as spectral and angular resolution. The concept of the Radiative Transport
Equation (RTE) is presented.

The RTE is not solved directly, but radiation transport models are solved to approxi-
mate its solution. Transport models in foam-extend include P1-model, a finite-volume
integrated version of the Discrete Ordinated Model (DOM), and a view-factor model for
direct face-to-face transfer of thermal energy. For participating media, further model-
ing is required for the absorption and emission of radiation by the fluid phase. Several
models are available in foam-extend, including the Weighted Sum of Grey Gases Model
(WSGGM). All models for transport and absorption/emission are presented with back-
ground about their implementation. Special regard is given to respective advantages,
drawbacks and possible application cases. Boundary conditions are discussed, including
a new boundary condition for solar irradiation.

Some absorption/emission models are specific to OpenFOAM R© and foam-extend, with
little or no literature published about their performance. Validation results are presented
here, which allow to assess possible applications for these models and compare their
prediction quality with other more wide-spread models.


