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Numerical simulation of tubular SOFC
based on electrode microstructural parameters
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Numerical simulation of tubular SOFC is conducted using electrode microstructural parameters. Layers of
cross-sectional images are obtained using dual-beam focused ion beam—scanning electron microscope
(FIB-SEM), and three-dimensional structure is reconstructed. Microstructural parameters such as tortuosity
factor and porosity are calculated, and applied to the one-dimensional model. Gas transport is modeled
using Dusty Gas Model (DGM). Fuel with a mixture of methane, hydrogen and steam is used, and the cell

performance is compared with the experimental results.

[-V (current-voltage) curves of both experimental

and numerical results show the same trend when S/C (steam-carbon ratio) is varied. It is found that the
average pore diameter and tortuosity factor have major effects on the concentration overpotential.
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Table 1 Anode Structural Parameters

Properties Value
_3D-TPBdensity [10%m/m] 193
_ Average pore diameter [10°m] 075 .

Tortuosity Pore 3.19

factor © YSZ 4.01
____________________ N 580

Pore 31.9

pations Y57 359

Ni 322
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Table 2 Operating Conditions

Operating conditions Value
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