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1 Context of the Study

The polymer-electrolyte-fuel-cell systems (PEFC) are constructed with the
use of metallic bipolar plates. The corrosion of the metallic plates are a
main problem in the fuel-cell system, therefore it is important to have a
corrosion-resistant coating. In this project, we simulate the coating process
of the metallic bipolar plates. The model equations are multi-scale evolu-
tion equations, e.g. convection-diffusion reaction equations, to simulate the
coating process, see [4]. Because of the different scales, we deal with stiff
partial differential equations and decomposition methods are important to
solve the problem, see [1], [3]. The application of scale-decoupling algorithm
are needed. A further question is based on the application of the correct
model, because of very low pressure, the Boltzmann-equations are neces-
sary to model the situation. Here the comparison between Boltzmann and
Navier-Stokes, here we want to see the applicability of such continuum mo-
del. Simulation of scenarios are done with different geometries, that are used
for the bipolar plates. Such parameter studies allow to have results for the
physical experiments.
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2 Simulation of the Coating Process

2.1 Objectives of the study

The objective of the post-doctoral or doctoral position are threefold. First
the understanding of the model problem and the usage of the academic
program-tools are important. Then, some first applications are performed
with the underlying software-codes. Here, the candidate have to implement
the underlying geometry and parameters of the model. Finally the imple-
mentation of decoupling methods are done to see the benefit of such scale
dependent algorithm and real-life simulations should be done.

2.2 Applications

The study of the underlying chemical structure, see [5], with complex che-
mistry is important and these structures should be simulated. Based on the
advection and diffusion process of the gas with the coated material, the
structure of the material surface has to be studied. For first test examples
the equations are implemented via MATLAB and the results are compared
with physical experiments. In a next step, the applications can be implemen-
ted in academic program-tools, e.g. UG, ADINA, DUME, etc. . With such
codes, real-life simulations in 2d and 3d are possible. Error estimates and
decomposition methods can be implemented to accelerate the computational
time.

3 Necessary Background

Numerical analysis (Partial differential equations). Scientific programming
and computing (MATLAB, C, C++). Interest for applications in the field
of physics and chemistry.
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