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Abstract:

Cooling consumes significant amount of power and
contributes to urban heat island effect and global warming.
Radiative cooling, a passive cooling method that reflects solar
irradiation and emits infrared heat, both to deep space, has the
promise of not only saving energy but also directly cooling
down our planet. In this talk, | will describe our invention of
ultrawhite paints that show remarkable below-ambient cooling
under direct sunlight, the physics behind it, and the implications
for energy savings and climate crisis mitigation. We have
fabricated CaCO3-acrylic, BaSO4-acrylic, and hBN-acrylic
paints that reflect 95.5%, 98.1%, and 97.9% of sunlight
respectively. Together with high emissivity in the sky window,
these paints emit more infrared heat than the absorbed solar
irradiation, cooling the surfaces up to 4.5 °C below the ambient
temperature during noon hours and achieving a cooling power
up to 117 W/m2. Our theoretical analysis show that such high
performance is accomplished via pushing a few factors to the
limit simultaneously. We model the applications of the paints for
building envelopes, and show significant potential for energy
savings and climate crisis mitigation.
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