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Abstract

Performance characteristics of the planar-type solid oxide fuel cell (SOFC) are investigated by the analysis of flow
fields coupled with heat and mass transfer phenomena in anode and cathode channels. For these purposes, performance
analysis of the SOFC is conducted based on electrochemical reaction phenomena in electrodes and electrolyte coupled
with flow fields in anode and cathode channels. In the present study, the isothermal model adopted in the previous paper
prepared by the same authors is extended to the non-isothermal model by solving energy equation additionally with
momentum and mass transfer equations using CFD technique. It is found that the difference between isothermal and
non-isothermal models come from non-uniform temperature distribution along anode and cathode electrodes by solving
energy equation in non-isothermal model. Non-uniform temperature distribution in non-isothermal model contributes to
the increase of average temperature of the fuel cell and influences its performance characteristics.
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Table 1 Geometric dimensions and operating conditions
of the reference fuel cell

Length 5 cm
. Fuel 0.2cm
Channel height e 02 cm
i Anode 0.035 mm
lg::;‘:glgs Thickness Electrolyte | 0.1 mm
Cathode 0.035 mm
Pressure 1 bar
Flow type Counter flow
Cell voltage 0.7V
. Fuel | 1 m/s
Velocity e /s
Inlet Fuel | 1273K
Conditions Temperature Air 1123K

Fuel | H,:H,0=0.7:0.3
Air 0,:N,=0.21:0.79
Hy: 00223 kg/m’

Mole fraction

. Fuel | 1765 01979 ke/m’®
Density A | 0203545 kg/n?
Ny: 0.3104 ke/m’
Thermal Fuel | 0.3058 W/mK
Fluid Conductivity Air 0.0853 W/mK

Fuel | 5169.50 /KgK

Properties i
P Specific Heat = e T TReK
. Fuel | 4.4321x10° kg/m-s
Viscosity Air_ ] 5.1032}10° kg/mes
Mass Diffusion | Fuel | 6.6740%10™ m¥s
Coefficient Air | 4.5635X10* m¥s
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(b) Temperature in cathode channel [K]
Fig. 2 Total pressure and Temperature distributions in
anode and cathode channels
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Fig. 6 Characteristics of fuel cell performance with
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