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System optimization and cost estimation of high-efficiency solar to hydrogen
system consisting of concentrator photovoltaic modules and electrolyzers
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The combination of photovoltaics, which can be directly converted from
sunlight to electricity, and water electrolysis is expected for producing hydrogen. We demonstrated
more than 18% in solar to hydrogen conversion efficiency of the solar to hydrogen system consisting
of concentrator photovoltaics and electrolyzer under actual outdoor operations. In addition, it was
clarified that methane could be continuously synthesized by the catalytic reaction of hydrogen,
which was produced by sunlight, and carbon dioxide.
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Input energies Produced gases (output)
Stored energy of

Esun Ereactors Amount of H> Amount of CHa or oduced Nsv
(kWh) (kWh) (mol) (moal) methane(kWh)
4.584 0.145 11.985 2.996 0.652 0.138 (13.8%)
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