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The earth receives 1.741017 W of solar energy at the upper atmosphere and about 70% of the total radiation comes onto the surface of the earth by energy fractions to 44% visible light, 3% ultraviolet, and the remainder infrared with wavelength ranging at 200-400 nm, 400-760 nm and 760-2500 nm respectively. Objects at temperature below 500 C lose their energy by infrared radiation with wavelength ranging at about 3000-25000 nm. This energy spectral distribution makes it possible that solar spectral selective films/coatings can be applied for energy efficiency windows and solar thermal collectors. 
Solar spectral selective films/coatings are classified into transparent films for energy efficiency windows of green buildings and transportations and absorbing coatings for solar thermal collectors. Solar spectral selective transparent films include 1) low emissivity transparent conductive thin films with typical examples of indium tin oxide (ITO), aluminum doped zinc oxide (ZAO) and single/double/triple silver layer based low emissivity multilayers; 2) electrochromic multilayer smart windows with typical materials of WO3 and NiOx together with some Li+ or H+ ion conductors; 3) thermochromic films typically VO2 doped by tungsten. These solar spectral selective transparent films are all applied for high energy efficiency windows to control solar and thermal radiation in or out of buildings. Solar spectral selective absorbing coatings are optically designed and optimized metal/ceramic gradient mixed multilayers. Materials are different for low, medium and high temperature applications. Special solar spectral selective absorbing coatings have been developed for building integrated solar thermal collections.
        Concentrated solar power (CSP) systems use mirrors or lenses to concentrate a large area of sunlight, or solar thermal energy, onto a small area. Electrical power is produced when the concentrated light is converted to heat, which drives a heat engine connected to an electrical power generator. Recent progresses of this technology in China and in the world are briefly surveyed.
        Electrochromic devices have been regarded as the next promising generation high performance energy efficiency windows for green buildings and transportation tools such as trains, automobiles and airplanes. Comparing to the market-existing low emissivity glass coatings, electrochromic smart windows show great advantages by supplying more efficient solar energy light and room temperature infrared light modulation through the windows and therefore supplying more comfortable environment in the room or space. We use magnetron sputtering to fabricate all solid state thin film multilayered electrochromic devices which have potential applications on high energy efficiency smart windows and satellite surface thermal controllers respectively. A typical five multilayered transparent electrochromic device Glass/ITO/WO3/LiTaO3/NiOx/ITO and a flexible reflective device PI/ Al/WO3/LiTaO3/NiOx/AZO have been monolithically fabricated layer by layer with a home-made multi-target magnetron sputtering machine. The maximum transparency and reflectance difference in the visible light spectrum region between coloration and bleaching states reaches as high as 80%. The response time for both coloration and bleaching is as fast as within less than 20 seconds.
