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Smart Energy-Saving Windows Using Inorganic Materials
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Abstract: Traditional energy-saving windows work just by blocking solar energy ( solar control coated glass) , thermal radi-
ation (Low-E glass) or thermal convection (hollow glass), while smart energy-saving windows could change their optical
performances under a given stimulus such as temperature, electrical filed, gas, and light irradiation, etc, which would en-
due them the ability to control the heat entering house, bringing higher energy-saving efficiency. Chromic materials are the
core of smart energy-saving windows, including organic and inorganic materials. Compared to organic ones, inorganic chro-
mic materials show advantages in age resistance, stability metachrosis and thermal stability, are the main materials of current
smart energy-saving windows. This paper reviews the research progress of four sorts of inorganic materials ( thermochromic,
electricochromic, gasochromic and photochromic) , including their development, preparation technology, mechanism of dis-

coloration or energy-saving, current problem, and their future developments are prospected.
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Fig. 1 A typical transmittance of VO, film below and above
phase transition temperature (a) and the mechanism
of VO,-based TCW (b): VO, film shows different
transmittance in infrared waveband. Infrared wave-
band is the source of solar heat, thus, the solar heat
entering room can be regulated by VO, film by respon-

ding to room temperature change
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Fig. 2 Schemes of VO,based smart layers: (a) pure VO,thin films,

(b) VO,-based nanocomposite coating
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Table 1 Comparison of the main methods for preparing VO, layers
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Fig. 3 Scheme of the electrochromic device
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Fig. 4 Scheme of the TiO,-WO; complementary electrochromic film

(a) and optical transmittance spectra for TiO,-WO;, WO;

and TiO, (b)[#]
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Table 2 Comparison of four types of smart windows

Types Structures

Mechanism of energy-saving Response speed

Thermochromic Single or multilayer

y . Glass with multilayers x 2 + electrolyte +
Electrochromic Lo
circuit control system

Gasochromic Coated glass + cover glass + gas control system

Photochromic Single or multilayer

Change of infrared transmittance or absorption Very fast
Change of visible light absorption Quick
Change of light (whole) reflectance Quick
Change of visible light transmittance or absorption Slow
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