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ABSTRACT
Solid oxide fuel cells (SOFCs) have been considered as next generation energy conversion
system due to their high efficiency, clean and quite operation with fuel flexibility. To date, yittria
stabilized zirconia (YSZ) electrolytes have been mainly used for SOFC applications at high
temperatures around 1000°C because of their high ionic conductivity, chemical stability and good
mechanical properties. However, such a high temperature is undesirable for fuel cell operations in
the viewpoint of stability. Moreover, high operation temperature necessitates high cost
interconnect and seal materials. Thus, the reduction in the operation temperature of SOFCs is one
of the key issues in the aspects of the cost reduction and the long term operation without
degradation as well as commercialization of the SOFC systems. With the reducing temperature,
not only low cost stainless steels and glass materials can be used as interconnect and sealing
materials respectively but the manufacturing technology will also extend. Therefore, the design
of complex geometrical SOFC component will also be possible.

One way to reduce the operation temperature of SOFC is use of an alternative electrolyte material
to YSZ showing acceptable properties at intermediate temperatures (600-800°C). As being one
of IT-SOFC electrolyte materials, gadolinium doped ceria (GDC) has been taken great deals. In
this study, a mathematical model for mass and heat transfer for a single cell GDC electrolyte
SOFC system was developed and numerical solutions were evaluated. In order to verify the
mathematical model, set of experiments were performed by taking species from four different
samples randomly and five various temperature measurements. The numerical results reasonably
agree with experimental data.
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