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ABSTRACT

The platform TRUST FC is built on the CEA/DEN thermohydraulic TRUST framework.
This C++ framework is an open-source software package of Computational Fluid Dynam-
ics (CFD) which supports massively parallel computations with a distributed memory model
(MPI) [1]. The aim of TRUST FC is to improve the overall simulation of proton-exchange mem-
brane fuel cell (PEMFC) used for the design validation step of the bipolar plates. TRUST FC
contains physical models for gas, liquid, electron, ion transport and heat transfer. A model of
anisotropic heat conduction is developed in TRUST FC for taking into account the in-plane
and through-plane anisotropic conductivity according to the real deformation of the gas diffu-
sion layer (GDL) by the bipolar plate in the mechanical assembly. The multi-scale modelling
framework for solving PEMFC specific physics are also developed: electrochemical reactions,
multi-components gas transport in porous media for GDL and catalyst layer, coupling of free
flow with porous media flow [2]. The used physical models are validated on the CEA-LITEN
multi-physics and multi-scale simulation platform MUSES built on Comsol Multiphysic [2] [3]
and the experimental measurements [4].

TRUST FC advantages are the robust numerical methods and the massive parallelism that
allows to simulate coupled multiphysics phenomena on large scale domains. TRUST FC can
currently simulate a real CAD design containing tens millions of elements and numerous state
variables in a few hours on our internal cluster (800 cores). SALOME is used as the meshing and
visualisation tool [5]. A full simulation on a new design of bipolar plate is presented. In order
to treat the coupling problem, two techniques are presented: using a conform and non-conform
interface between the different domains.
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