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Many electrochemical devices, including  H2 and methanol driven PEM fuel  cells,  contain 
interfaces  between flow  channels  and  porous transport  layers.  Therefore,  the  under-
standing of  fluid flow  and species transport  through these interfaces is important  for a 
proper modeling of these devices. However, there seems to be still  no general agreement 
on the proper  setting for  the mathematical  and numerical modeling of such structures.

In   this  talk   we   discuss  different   mathematical  models   for fluid-porous interfaces [2]. 
The  difficulty  in  finding  effective  coupling  conditions  at  the interface between the free 
flow and the porous medium lies  in  the fact  that  often the orders  of  the corresponding 
differential operators are different,  e.g. when  using (Navier-)Stokes and  Darcy's equation. 
Alternatively, using the  Brinkman model  for the  porous  media this difficulty does not occur.

We focus on two models: first  on the coupling of  the free flow with a Darcy medium  and 
secondly we consider a three-layer configuration, where the porous medium is modeled by a 
Brinkman porous transition layer overlying a Darcy porous material. For both cases, appro-
priate interface conditions are presented and  exact analytical solutions are devised [1, 5].

Extending the work  performed in [3] and [4],  where either a catalyst surface, or zero flow 
velocity  in the porous layer have been assumed, we  set up  a model  of an  electrochemical 
channel  flow cell  with a porous electrode.    The fluid flow in  this model is  described by the 
exact   analytical  solution   for  the   three-layer   structure  introduced  above.  A  numerical 
realization of this model allows  to calculate the limiting current  of the  H2 oxidation in  a 
porous  electrode with platinum catalyst particles.  We  discuss the influence of various para-
meters of the  flow model on the calculated  limiting current, and possible consequences for 
estimating parameters of the interface model using this type of experiment.
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