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Hydrogen is a possible energy carrier in the near future, because it has fruitful characteristics as
for reversible conversion and high volumetric storage density of energy. By using the total
energy system integrated by electrolysis, metal hydride and fuel cell functions, it is possible to
realize simultaneously the effective use of energy, the load leveling of electricity, and the energy
cost reduction. In this report, we have picked up the critical R&D issues as for the system
engineering and the component design to achieve the high energy-performance, based on the
energy flow analysis of such a total system. Next, we have performed both of the numerical
analysis and the scope experiment to obtain the optimum thermal-hydraulic design technologies
among electrolysis pressure, hydrogen flow rate and metal hydride utilization rate.
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