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Titel: Concentrating solar thermal power: challenges and opportunities in a decarbonis-
ing global economy

Zusammenfassung:

The Paris agreement to limit the increase in global average temperature well below 2°C requires full
decarbonisation of the global economy by the end of the century. In the electricity sector, PV and wind
are now the lowest cost options for new build power plants, but full decarbonisation requires an energy
storage solution. Concentrating solar thermal power (CSP) is a promising renewable technology be-
cause of its inherent thermal storage, but is being challenged strongly by alternatives such as pumped
hydro and batteries. Achieving cost targets (e.g. Sunshot 0.06 USD/kWh) will require new technologies
that can operate at higher temperature with better power cycle efficiency, such as the s-CO2 Brayton
cycle. The Australian National University (ANU) is contributing to global efforts to reduce costs, with re-
search in a range of areas including development of structural mirror panels, high efficiency sodium re-
ceivers, improved absorber coatings, and new high temperature molten chloride salt formulations.
Around 75% of global GHG emissions are attributed to non-electricity sectors, and here CSP has tre-
mendous opportunity, particularly via solar fuels and process heat. To drive such processes, ANU is in-
vestigating a sodium boiler technology coupled to a phase-change storage system. Current solar
chemistry research at ANU includes gasification of biomass in supercritical water, high-temperature
chemical energy storage based around manganese-oxide redox cycling, and capture of carbon dioxide
from air via solar-driven thermochemical looping using calcium-oxide.
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