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Abstract:SOFCs are under research mainly for their use in stationary power generation
application and other standby applications. A tubular one dimensional model has been
developed in this research work. In the anode-supported SOFC, electrolyte and cathode are
very thin (for an example, 50um) but the anode thickness is generally thicker than 100um,
thinner electrolyte provides lesser resistance for the movement of O* through leading to
higher value of developed voltage & power density. The SOFC tube has been discretized along
its longitudinal axis with nodal variation of concentration of components, temperature, current
and voltage along the axis of the tube. The numerical modelling considers internal reforming
through the methane reforming and water gas shift reactions taking place along with the
electrochemical reactions on the surface Ni-YSZ anode. Besides the reaction kinetics, the
mass-transfer processes have also been included in this one dimensional model. In this paper,
a novel approach for the axial symmetric simulation of the SOFC tube is presented by
applying finite element method,taking into account the variation of the properties with their
nodal variation due to change in concentration and temperature and their effect on the voltage
and power density developed.
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