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A numerical simulation of the Juelich F-design Solid
Oxide Fuel Cells (SOFC) stack is investigated by using a
three-dimensional computational fluid dynamics model
coupling transport and electrochemistry developed based
on the open source CFD package, OpenFoam. This work
was supported by Multi-Scale Integrated Fuel Cell Model
(MUSIC) program with the objective to develop a fully-
integrated multi-scale fuel cell modeling capability, from
micro-scale through to cell, stack, and ‘hotbox’ levels. It
is intended to share the resulting software with other
parties on an open source basis. In this study, the focus of
the studies is presently on SOFCs. The governing
equations describe the conservation of mass and
momentum, species, mass and heat transports and
electrochemical process. The stack configuration, flow
condition, interconnector geometries and porous
electrodes properties used in the numerical model are
obtained from experiments. The numerical model predicts
distributions of fluid flow, species concentrations, current
density and temperature, indicating the effects of channel
configuration and flow field passage on the temperature
profile as its uniformity reduces the stress in the SOFC
materials. The results of simulations are compared with
experimental data for actual short stacks.



