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Abstract
For engineering of photocatalytic or photosynthetic reaction systems, local reaction rates
need to be known, which depend directly on the spatial distribution of light intensity [1,2].
Usually, in such systems fluids are present and light propagation depends on their local optical properties, which again are affected by transport of scattering, absorbing or emitting
substances in the fluid. The kinetic equation for photons is the Radiation Transfer Equation
(RTE), which is a Boltzmann-type transport equation [3]. To solve the RTE, different numerical methods can be applied. However, these methods cause either high computational
costs or require different numerical grids from those used in Computational Fluid Dynamics.
Thus, the interpolation of information between different grids becomes a necessity for the
determination of optical properties of fluids. A new approach is to use lattice Boltzmann
methods to calculate radiative transfer [4,5]. Those methods potentially enable the usage
of the same grids for the calculation of flow and radiative fields. Recently, a new lattice
Boltzmann method was presented to solve the monochromatic RTE in three dimensions in
isotropically and anisotropically scattering media [6]. The subject of the present contribution is the extension of this method to spectral simulations of light. In the frequency space,
photons equilibrate by interaction with matter via absorption and isotropic emission. In contrast to gases, the equilibrium distribution is given by a Planck distribution. The method is
implemented by discretizing the frequency space into discrete frequency bands with constant
optical properties. Photons in the discretized frequency space are computed in parallel to
calculate local temperatures and thermal equilibrium states.
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