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Preparation and Properties of Solar Spectral Optical Cool Coatings
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Abstract: The visible and near infrared spectral reflectance properties of the coatings prepared by different
spectral selective materials were studied. The selective criteria of the spectral selective cooling coatings
which leaded to the variant properties was also studied through the radiation performance, environmental
performance and the temperature of internal medium in the simulation can. The reflective properties, the
structure and the emission ratio of the coatings were characterized by UV-Vis-NIR spectrophotometer, SEM,
and infrared radiation rate meter. The result shows that the solar reflectance of rutile TiO, coating is 77.65%,
and the emission ratio within 8~14 pm waveband of the coating is 0.96. The appearance and performance of
TiO, coatings were still good after 60°C RH96% wet-heat resistance test lasted for 720 hrs and UV aging
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test lasted for 360 hrs.
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Table 1 The temperature of internal medium in different

simulation cans
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Fig.1 The Vis-NIR spectral reflectance properties of coatings
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Table 2 The Vis-NIR spectral reflectance values and the emission
ratio between 8-14 um wave band of different coatings
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WERZE 096 0.94 0.23 096  0.98
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Fig.2 SEM cross-section test images of the coatings
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Fig.3 Temperature rising model of the flake Al coating
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Fig.4 Temperature curves of cans under solar shine
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Fig.5 TiO, coating before and after environment resistance test
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Table 3 Performance of the TiO, coating before and after wet-heat resistance test and UV aging test

CIBUS AR 2 g 8~ 14 pm K HHH TG fifijiz
TR 77.76% 0.965 50.1 2H
i A S 76.65% 0.963 48.2 2H
EH 2R G 75.42% 0.965 473 3H
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