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Investigating on photothermal conversion properties
of plasmonic Ag nanofluids

CHEN Meijie, TANG Tianqi, LIU Ziyu, HE Yurong
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract A calculation model incorporating the heat loss is used to study the photothermal
conversion characteristics of Ag nanofluids in this work. Adding nanoparticles to the traditional
working fluid enhances the light absorption and scattering to obtain better photothermal conversion
abilities. The Ag nanofluid with a particle volume fraction of 2.5 x 10~° leads to the maximum
temperature rise of 67.31 °C, which is 1. 8 times that of the base fluid. However, its photothermal
conversion efficiency is 2. 9 times that of the base liquid since the heat loss is taken into account in
the calculation model. With the increase in particle concentration, the temperature rise and the
photothermal conversion efficiency gradually increase, and the change rates of temperature rise and
photothermal conversion efficiency become gradually small.
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Fig.1 Schematic of photo-thermal conversion experimental device
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Fig.3 Absorbance spectra of Ag nanofluids with different concentrations
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Fig.4 Temperature distributions at different heights in solutions under different conditions
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Fig.5 Temperature profiles of different solutions
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