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ǘƘŜ ²ƻǊƭŘ ŦŀŎŜǎ ŀ ƭƻƻƳƛƴƎ άŎƻƭŘ ŎǊǳƴŎƘέ

EU: 3x nuovicondizionatorientro il 2050

80 GW di nuovacapacitàdi potenza
richiestasolo per il settoreresidenziale

today
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CO2 emissions of cooling sector hydro-fluorocarbon leakages and incorrect disposal

thermal discharges in the environment health risks during heat waves



source: NASA ECOSTRESS project

+5 °C
the vicious circle between cooling and heating



heat exchange modes

Å conduction

Å convection

Å radiation



YOU ARE HERE



blackbody radiation



5777 K

3 K

300 K

blackbody radiation



blackbody radiation
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thermal
emissivity

good absorbers
are good emitters

Material Emissivity, Ů

ice 0.97

pure water 0.96

snow 0.8ï0.9

glass (flat) 0.95

grass 0.98

soil 0.93

aluminum foil 0.03

asphalt 0.88ï0.94

‭ ρ

‭ πȢρ

‭ πȢπρ ‭‗ ‌‗
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source: L Wei & S Fan. OPN30.11 (2019)

cold space as a renewable thermal sink

άƛŎŜ ƘƻǳǎŜέ ƛƴ Meybod, Iran
IV century b.C.

R Barker. Phil. Trans. 65 (1775)



source: L Wei & S Fan. OPN30.11 (2019)

cold space as a renewable thermal sink



domande?

fine prima parte



source: www.beautyofscience.com/seeing-heat

the sky transparency window
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-40 °C

Z Chen et al., Nat Commun7.1 (2016)

Χ ǎƪȅ ƛǎ ǘƘŜ ƭƛƳƛǘ?



source: Scopus

-40 °C

Z Chen et al., Nat Commun7.1 (2016)

Χ ǎƪȅ ƛǎ ǘƘŜ ƭƛƳƛǘ?
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ƳŜŀƴǿƘƛƭŜΧ пл ȅŜŀǊǎ ōŜŦƻǊŜ όΗύ

Prof. Salvatore Califano
1931 ς2022

Professore Emerito di 
/ƘƛƳƛŎŀ CƛǎƛŎŀ ŀƭƭΩ¦ƴƛǾŜǊǎƛǘŁ 
degli Studi di Firenze, 
fondatore del LENS



X Yu et al., Nano Energy88, 106259 (2021)

ŀƴ ζŜȄǇƻƭƻǎƛƻƴη ƻŦ ŘƛŦŦŜǊŜƴǘ ƳŀǘŜǊƛŀƭǎ Χ



what about «white» paints?


