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Preparation, Light-Dimming and Heat-Insulating Properties of
Nano-SiO; Cryogels-ATO Composite Filmed Glass

ZHOU Jian-hua', LIU Jie', CHENG Hao-liang', MIAO Lei',
KINUGASA Naoki', XU Jia-you®

(1. CAS Key Laboratory of Renewable Energy, Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou
510640, China; 2. School of Chemistry and Chemical Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract: Nano-silica cryogels and ATO composite dispersion were coated on PET film, and then the coated film was
pasted on the glass to prepare filmed glass. The optical and thermal insulation properties of the filmed glass were
investigated. The results showed that the filmed glass with dispersion of 10%SiO, + 10%ATO had better spectral
selectivity. The visible light transmittance, near-infrared shielding wavelength (with transmittance less than 10%) and
shading coefficient of the filmed glass were 77.2%, 1500 nm and 0.69, respectively. It also showed good heat-insulating
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performance. The air temperature inside the test box with filmed glass was 8°C lower than that with blank glass.
Key words: light-dimming and heat-insulating; silica cryogels; nano-ATO; filmed glass
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Fig. 1 Schematic diagram of thermal-insulation temperature test
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Table 1 The parameters description and the calculated data of the optical properties of the samples

MR BRERRR AR S BOR R Tyis T Tur g Se &
1 4 mm EEF LI - - 0.896 0.838 0799 0385 096 0.832
2 4 mm EE R IEERE PET - 0915 0842 078 086 097 0.845
3 4 mm B FIETER PET 20%8i0, 0.884 0745 0636 078 088  0.842
4 4 mm B PET 15%Si0, + 5%ATO  0.894 0.639 0369 070 079  0.837
5 4 mm il PR P PET 10%8i0, + 10%ATO  0.772  0.522 0281 061  0.69  0.847
6 4 mm EFEIE PET 5%Si0, + 15%ATO  0.768  0.513 0277 060  0.67  0.841
7 4 mm BRI PET 20%ATO 0.679 0.449 0238 056 063 0.844
8 3 mm Low-E 355 - - 0.836 0743 0.651 076 085  0.129
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Fig. 5 Far-infrared diffuse reflectance spectra of the samples
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Fig. 6 Schematic diagrams of solar radiation passing through a
glass
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Fig. 7 Temperature curves of glass inner surface (a) and air (b)
inside the chambers
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Table 2 The temperature difference of the glass inner surface
and air between the two chambers
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