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Energy Resources

Our target is mainly to develop environmentally friendly energy-conversion systems. Special interest is put on high temperature
electrochemical devices such as solid oxide fuel cells (SOFCs) which are the useful techniques for high efficiency energy conversion between
chemical- and electric energy. Researches on mechanical reliability of SOFCs have been performed through collaboration with other research
groups inside and outside the university as a part of research projects. During operation of SOFCs, chemical strain as well as thermal strain
leads to macroscopic deformation of the cells and stacks, which can cause degradation of the performance and, in the worst case, destruction
ofthe cell structures. Operando methods have been developed to observe cell deformation during startup/shutdown operations, and simulation

code was developed to evaluate the deformation based on transient chemical potential distribution inside the materials. Mechanical properties

of the constituent materials have been measured at elevated temperatures under controlled atmospheres to be used for the simulation.
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Fig.1 Group photo of Kawada lab.
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Fig.2 Evaluation system for deformation/
temperature/AE of SOFC planer cell.
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Fig.3 Measurement setup for diameter
change of a tubular cell.
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During operation of SOFCs, chemical strain as well as thermal strain leads to
macroscopic deformation of the cells and stacks, which can cause degradation of
the performance and, in the worst case, destruction of the cell structures. Operando
methods have been developed to observe cell deformation during startup/shutdown
operations, and simulation code was developed to evaluate the deformation based on
transient chemical potential distribution inside the materials. Mechanical properties
of the constituent materials have been measured at elevated temperatures under

controlled atmospheres to be used for the simulation.
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Fig.4 Calculation scheme of cell deformation based on
chemical potential distribution in SOFC cell.
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