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Innovative absorbers for solar thermal systems

                                            Elisa Sani
                     National Institute of Optics, National Research Council (CNR-INO), Firenze (Italy)
Typical solar collectors operating at low-mid temperatures use black-surface absorbers to collect solar energy. A recent development is the use of nanofluids (i.e. fluids with nanometric particles in suspensions) as both solar absorber and heat transfer medium. Many nanoparticles and base fluids have been studied in last years and the number of works is hugely increasing. Among investigated nanofluids, those containing carbon nanostructures are particularly attractive, thanks to their favourable optical properties. I will report on our studies about different carbon nanofluids, in the perspective to assess force and weakness points of these materials for direct solar absorbers.
Remaining in the field of thermal solar absorbers, but considering a different application and temperature range, solar tower plants need more advanced solar receivers to increase their efficiency via the increase of their operating temperature. This can be achieved through use of new materials possessing high spectral selectivity and stability at such temperatures. Suitable candidates can be found in the class of ultra-high temperature ceramics (UHTCs). They are considered the best-emerging materials for extreme applications like aerospace and advanced energy systems (e.g. turbine blades, combustors, scramjet engines, nuclear reactors) thanks to their unique combination of properties, including the highest melting points of any known material, high strength, high thermal and electrical conductivities and chemical stability. Recently they have been demonstrated to be also intrinsically solar selective. Thus they have the potential to be suited for application in high temperature solar receivers, once their basic properties have been properly investigated.
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