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Electro-chemical modeling of the operation of flat
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Sharif University of technology, chemical engineering Department
ehsanmojtabavi@yahoo.com

Abstract

Nowadays, fuel cell is considered as an important option in the production of electrical energy in the
power plant scale. SOFC is one of the high temperature fuel cells which have recently gained
significance. This paper is to apply the electro-chemical modeling of the flat plate SOFC by means of
MATLAB computer software code to demonstrate the performance voltage of the cell. The most
integral part in the SOFC electro-chemical modeling is demonstrating the losses of voltage in cell. The
ohmic, activation and diffusion overvoltage are 3 factors in the loss of voltage in cell. In low current
density the most important cause of the voltage subsidence is considered to be the overvoltage in the
activation process. Ohmic and diffusion overvoltage increase along with the increase in the current
density. By the increase in the current density to higher than 2600(A/m2) the ohmic overvoltage will
devote the highest overvoltage in the cell to itself. In high current density the diffusion overvoltage will
also become significant. On the other hand decrease in porosity and the diameter of the electrode’s
pores will cause an increase in the diffusion overvoltage of the cell.

Keywords: Flat plate SOFC, Electro-chemical modeling — loss of voltage in cell
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