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Abstract

Passive Daytime Radiative Cooling (PDRC) is an electricity-free method for cooling terrestrial
entities. In PDRC, a surface has a solar reflectance of nearly 1 to avoid solar heating, and high
emittance close to 1 in the long wavelength infrared (LWIR) transparent window of the atmosphere
(wavelength A = 8- 13 um) for radiating heat to the cold sky. This allows the surface to passively
achieve sub-ambient cooling. PDRC requires careful tuning of optical reflectance in wide optical
spectrum. Various designs have been demonstrated for PDRC in the last decades, including emissive
dielectric on a reflective metal substrate, and highly reflective paints. In the talk I will present our
recent studies on developing porous polymers with excellent PDRC performance. The high density
of nano/micropores in polymer leads to efficient light scattering at the interface between the polymer
and air, which effectively enhance solar reflectance and thermal emittance. High solar reflectance
above 0.96 and high thermal emittance of 0.97 are achieved simultaneously. A temperature 6°C
cooler than the environment is observed at noon in Phoenix. Moreover, the process is solution-based
and highly scalable.
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