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Title Measurement on synchronous photothermal evaporation and heat

collection performance of core-shell Ag@T10, nanofluids.

Abstract

Due to the depletion of traditional energy resources, more and more scholars are
interested in the study of solar energy collection and conversion. Because the effective
utilization of solar energy is very important for energy management and conversion, and
among them, small-sized nanoparticles with plasmon resonance are one of the important
materials in photothermal conversion and utilization, and their photothermal characteristics
determine whether the energy in the effective band of sunlight can be efficiently utilized.

For this reason, Ag@TiO, core—shell nanoparticles (NPs) with great absorptivity in the
visible light band were synthesized by chemical reduction method in this work.
Subsequently, the photo-thermal performance of the collector containing Ag@TiO,
nanoparticles was experimentally studied. The investigated performance included
solar-driven direct solar steam generation and nano-fluid heat collection, and the effects of
nanoparticle concentration and light intensity on evaporation and heat collection
performance were also considered.

The results showed that the Ag@TiO;, nanofluids can be used for direct steam
generation with a short period of solar irradiation time, even at the illumination intensity of
Isun(1sun=1kW/m? ). An evaporation efficiency of 53.6% can be achieved when the NP
concentration is only 200 ppm owing to local heating induced by the surface plasmon
resonance of the NPs. In addition, it is found that the nanofluid with a lower NP
concentration has a higher temperature rise during illumination. Our findings also showed
that the absorbed solar energy is transferred preferentially into latent heat enthalpy and

consumed for steam generation instead of heating the nanofluids.
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