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1 International Center for Numerical Methods in Engineering (CIMNE), Castelldefels, Campus
del Baix Llobregat, C3 Building, Castelldefels (Barcelona), Spain, ajarauta@cimne.upc.edu,

http://www.cimne.com
2 CIMNE, C/ Gran Capitán S/N, Barcelona, Spain, pryzhakov@cimne.upc.edu,

http://www.cimne.com
3 Energy Systems Design Laboratory, Department of Mechanical Engineering, University of

Alberta, 4-31F Mechanical Engineering Building, Edmonton AB T6G 2G8 Canada,
secanell@ualberta.ca, http://www.esdlab.mece.ualberta.ca/

Key words: CFD, PFEM, droplet dynamics, fuel cells

The present work proposes a model for a water droplet emerging from a pore in a gas
channel of a polymer electrolite membrane (PEM) fuel cell. While typically this kind
of problem is modelled using the volume of fluid (VOF) model, a Lagrangian multi-flow
model is developed here. The model takes into account the surface tension since is the key
force for the correct prediction of the droplet deformation and detachment. The numerical
results are compared with the results from the analytical model previously developed by
the author. This work is the first step in the full implementation of a fuel cell model. By
knowing the area of the channel surface covered by the water, the oxygen mass flow can
be computed and used as an input for a model of the fuel cell.


