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Study on photothermal properties of composite nanofluids in

direct absorption solar energy collector
ZHANG Yu-hang, ZHOU Lu, JI Zhu-hao, MA Hong-he"
(College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030000, China)

Abstract:In order to study the light absorbing and photothermal conversion performances of binary Cu/SiO,
nanofluids that can be used in direct absorption solar collector, a series of Cu/SiO, composite nanofluids with different
components modified on the surface of PVP are prepared.The light absorbing and photothermal conversion performances
of water-based composite nanomaterials under different conditions are studied through measuring the transmittance of the
experimental fluid and conducting sun exposure experiments. Results indicate that an increase in PVP concentration
significantly enhances the thermal stability of nanofluids under repeated heating, but there is a peak concentration that
maximizes the fluid stability effect.Sun exposure experiment indicates that as the number of experiments increases, the
transmittance of the measured nanofluid gradually increases,and the macroscopic manifestation is that the stability of the
fluid deteriorates ,and more precipitation occurs. Through the photothermal conversion experiment of composite nanofluids
and theoretical model analysis, it is shown that the photothermal conversion efficiency of binary Cu/SiO, composite
nanofluids is closely related to the composite ratio of Cu/SiO, materials, and there is an optimal composite ratio to
achieve the maximum value of both.

Key words : nanofluids ; surfactant; compositing ratio
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