F203  HfEF IR & 2 BREHISRFE A LR Rt 0D Sy RRRr M DR A
Polarization Estimation of Anode Supported Solid Oxide Fuel Cell with Numerical Analysis
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Heat and mass transfer with electrochemical reaction in an anode-supported flat-tube solid oxide fuel cell (FT-SOFC)
is studied. The model takes into account the effects of ionic conductivity and dispersed triple phase boundary (TPB)
inside the electrode. Three phase boundary length and tortuosity factor from the experimental data were used in the
model. The model is evaluated with the experimental data of cells with different anode microstructures. Good
agreement was obtained for the cells without poreformers, while predicted output voltage was larger for cells with large
porosities. Gas diffusion seems to be overestimated in the model.
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Table.l Anode microstrucuture parameters based on SEM image [3]

Cell_number Pore former addition TPB density Tortuosity factor \olume fraction[%)]
[wt2e] [10Zm/m’)] Pore YSZ pore YSZ Ni
Co 0 364 1021 379 237 359 404
C1 9 265 312 345 388 37.2 240
MO 0 219 2017 257 179 422 39.9
M1 9 183 332 348 371 340 290
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Fig. 1 Activation overpotential of spatial and planar reaction model
Table . 2 Parameters of activation overpotential
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Fig.2 I-V characteristics of cells at 923.15K
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Fig. 3 |-V characteristics of cells at 1023.1K
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