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Abstract: This paper proposes an efficient two-dimensional simulation model for solid oxide fuel cells (SOFCs)
based on the electrochemical effectiveness model. The effectiveness model is known to accurately predict the
current generation performance of SOFC electrodes, by considering the complex reaction/transport processes that
occur within thin active functional layers near the electrolyte. After validation tests, the two-dimensional
simulation model was used to calculate the distribution of current density and oxygen concentration transverse
to the flow channel in anode-supported SOFCs, with which the oxygen depletion characteristics were
investigated in detail. In addition, simulations were also conducted to determine the minimum number of grids
required in the transverse direction to efficiently obtain accurate results.
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Fig. 1 The structure of an anode-supported planar
SOFC considered in this study, along with
the grid structure for simulations
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Table 1 Microstructural and geometrical parameters

for the anode-supported planar SOFC

H3d -

Parameters ASL AFL CFL | CCCL
Thickness, L 1 mm | 20 pm | 20 pm | 50 pm
Porosity, & 0.5 0.25 0.25 0.5
Tortuosity, 7 3.0 3.0 3.0 3.0
Particle diameter,

del(z d,-(,) 1Opum | 05 um | 0.5 pm | 1.0 pm
Volume fraction,

¢e1(: 1— ¢io) 0.5 0.5 0.5 0.5
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Table 2 Operating conditions for the simulation of
the anode-supported planar SOFC

Operating temperature, 7’ 700°C
Operating pressure, p, 100000 Pa
H, mole fraction, x7; 0.97
0, mole fraction, g, 0.21
Rib width, W, 1 mm
Channel width, W, 1 mm
Contact resistance, 4 SR 0.095 Q-cm?
Nohm,el = 0~ Peraaarr T Peraacrr = Ve (37)
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