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Abstract: Metal-supported solid oxide fuel cells (SOFCs) have been developed to commercialize SOFCs. This new type of
SOFC has high mechanical strength, but its mass transfer rate may be low due to the presence of a contact layer. In this
study, the mass transfer characteristics of an anode-supported SOFC and a metal-supported SOFC are studied by performing
numerical simulation. Governing equations, electrochemical reactions, and ceramic physical-property models are determined
simultaneously; molecular diffusion and Knudsen diffusion are considered in mass transport analysis of porous media. The
experimental results are compared with simulation data to validate the results of numerical simulation. The average current
density of the metal-supported SOFC is 23% lower than that of the anode-supported SOFC. However, because of the
presence of the contact layer, the metal-supported SOFC has a more uniform distribution than the anode-supported SOFC.
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Table 1 Operating conditions
Anode Cathode  Electrolyte
Material Ni/YSZ LSM 8YSZ
Inlet 800°C 800°C -

temperature

Inlet gas H> 66%, . i
concentration N, 34%
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Experiment

= Simulation
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Fig. 1 Comparison between experimental results
and simulation data
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Table 2 Boundary conditions

Gas channel inlet T=Tin C=Cin
Gas channel outlet OT/Ox=0 OC/Ox=0
Wall OT/Ox=0 OC/Ox=0

Cathode channel
2mm

Ceramic cell
0.8mm

Bonding layer,
1mm

Metal support,
2mm

Anode channel,
2mm

Fig. 2 Components of SOFC cell
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(a) Anode-supported SOFC

(b) Metal-supported SOFC

Fig. 3 Current density distribution
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Fig. 5 Current density distribution function
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