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Reducing numerical costs for core wide nuclear reactor CFD sim-
ulations by the Coarse-Grid-CFD MATHIAS VIELLIEBER, ANDREAS G.
CLASS, Karlsruhe Institute of Technology — Traditionally complete nuclear reac-
tor core simulations are performed with subchannel analysis codes, that rely on
experimental and empirical input. The Coarse-Grid-CFD (CGCFD) intends to re-
place the experimental or empirical input with CFD data. The reactor core consists
of repetitive flow patterns, allowing the general approach of creating a parametrized
model for one segment and composing many of those to obtain the entire reactor
simulation. The method is based on a detailed and well-resolved CFD simulation of
one representative segment. From this simulation we extract so-called parametrized
volumetric forces which close, an otherwise strongly under resolved, coarsely-meshed
model of a complete reactor setup. While the formulation so far accounts for forces
created internally in the fluid others e.g. obstruction and flow deviation through
spacers and wire wraps, still need to be accounted for if the geometric details are
not represented in the coarse mesh. These are modelled with an Anisotropic Poros-
ity Formulation (APF). This work focuses on the application of the CGCFD to a
complete reactor core setup and the accomplishment of the parametrization of the
volumetric forces.
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