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ABSTRACT

Performance of micro scale intermediate temperature solid oxide fuel cell system has been successfully evaluated by computer
simulation based on macro modeling. Two systems were studied in this work. The one is designed that the ceria-based electrolyte
placed between composite electrodes and the other is designed that electrodes alternately placed on the electrolyte. The injected gas
was composed of hydrogen and air. The polarization curve was obtained through a series of calculations for ohmic loss, activation
loss and concentration loss. The calculation of each loss was based on the solving of mathematical model of multiphysical-phenomena
such as ion conduction, fluid dynamics and diffusion and convection by Finite Element Method (FEM). The performance
characteristics of SOFC were quantitatively investigated for various structural parameters such as distance between electrodes and

thickness of electrolyte.
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Fig. 1. Schematic diagram of calculation model based on
Hinino’s; (a) A-type and (b) B-type fuel cell.
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2.3. Activation Loss
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Table 1. Conductivity (S/m) of Electrode and Electrolyte

Anode (Ni-GDC) 0.90
Electrolyte (YSZ) 0.95
Cathode (SSC-10SDC) 0.1433
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Fig. 2. Calculated losses as current density variation; (a) A-type and (b) B-type.
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Nomenclature
¢ concentration of species / (kg m_3)
D, diffusivity of species i (m2 sﬁl)
F Faraday constant (C mol_l)
Agff Gibbs free energy (KJ mol ™)
[]cnanmer concentration of species at the gas channel
(mol m_3)
i, current density (A m_z)
iy exchange current density (A m_z)

e ERLER

LA - ol - ol
[ilrpg  concentration of species i at three phase
boundary (mol m™)
M, molar weight of species i (kg mol_l)
R gas constant (J mol™ K_l)
R; volumetric reaction rate of species 7 (kg m” s_l)
T temperature (K)
u velocity vector (m s_l)
Vi stoichiometric coefficient of species /
vV voltage (V)
Veona  concentration loss in anode (V)
Veone  concentration loss in cathode (V)

Greek Letters

charge transfer coefficient at anode
charge transfer coefficient at cathode
dynamic viscosity (Pa s)
permeability (mz)

density (kg m™)

conductivity (S m'])
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