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Steady state performance analysis of a co-flow planar dual chamber solid oxide
fuel cell with hydrogen fuel

Majid Kamvar'

1- Department of Mechanical Engineering, Parand Branch, Islamic Azad University, Parand, Iran.
*P.0.B. 3761396361 Parand, Iran, mkamvar@mail.kntu.ac.ir

Abstract

In this study, performance of a co-flow dual chamber solid oxide fuel cell with hydrogen fuel under steady state conditions using computational fluid
dynamics method is numerically investigated. The cell geometry is considered two dimensional and the computational domain consists of anode and
cathode gas chamber, anode electrode, cathode electrode and electrolyte. Hydrogen fuel is fed into the anode gas chamber with initial mole fraction of
0.97 and on the other side dry air with 21% Oz2and 79% N is inserted to the cathode gas chamber. The fully coupled nonlinear governing equations
including mass, momentum, energy, species and charge conservation equations are formulated in a commercial software and solved using finite elements
method. To show the model accuracy, the current model results are compared with a similar experimental model. Finally, the cell performance analysis
including velocity, temperature and concentration of all species is discussed. The results show that the maximum temperature is occurred at anode side.
This is due to higher amount of ohm heating at this portion of cell. Furthermore, it is shown that 15.6% of hydrogen is consumed in the cell at 0.7V and
large amount of hydrogen leaves the cell without any use. However, the reduction amount of oxygen at the cathode channel outlet is 9.6%.

Keywords

Solid Oxide Fuel Cell, Dual Chamber, Hydrogen, Finite Element Method, Steady State
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