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Abstract

Inmidwavel engt hs, especi alampsphem® ofthe Eanth 8
is extremely transparent in electromagnetic radiation. This wavelength range
coincides with the maximum wavelength of thermal radiation from terrestrial
structures at typical ambient temperatures. While historicedlgiative cooliig
developed to a large extent for night applications, recent work has achaelative
cooling during the day. In particular, it has been shownrtdiativecooling can be
achieved under the ambient air temperature, with a photonic structure thetsrefle
almost all the incident sunlight and simultaneously emits significant thermal radiation.
Such a structure, whichisalmgste r f ect s o | atmakeade lofencidet r |,
solar light

The basic principles of radiative cooling are the almost perflection in the
visible spectrum and close the infrared spectrum (@.3 microng and the high
thermal emission in the area of therared atmospheric window (B3 microns.
Based on these two basic principles, studies have been conducted usbug var
materials and structures to find the most effective radiant cooling system. In this
study, six different photonic structures were dedigtiet can cool a surfasehich
they are placed. Each structure was designed with different materiatisickmkesses

in order to draw conclusions and decide which is most effective.
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polyethylene film (PE)
(0.16-0.18mm)

>

nonmetal oxide particles (NOP)
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TiO2 -0.535 -0.835
SiO2 -0.835 -1.135
TiO2 -1.135 -1.435
SiO2 -1.435 -1.495
TiO2 -1.495 -1.555
SiO2 -1.555 -1.615
TiO2 -1.615 -1.675
Ag -1.675 -1.725
Si -1.725 -1.775
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SiO2 0.230
HfO> 0.485
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HfO2 0.013
SiO2 0.073
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SiO2 0.054
Ag 0.200
Ti 0.020
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SiO2 0.022 -0.208
HfO2 -0.208 -0.693
SiO2 -0.693 -1.381
HfO2 -1.381 -1.394
SiO2 -1.394 -1.467
HfO2 -1.467 -1.501
SiO2 -1.501 -1.555
Ag -1.555 -1.755
Ti -1.755 -1.775
Si -1.775 -751.775
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