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High performance durable passive
cooling for energy savings in high

thermal load buildings

Gautier Rouaze, Zhengmao Lu
Energy Transport Advances Laboratory (ETA-Lab), EPFL, Lausanne
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Mutscher et al. 2021

Passive Radiative Cooling

Solar spectrum atop the atmosphere (AMO)

Solar spectrum at sea level (AM1.5)

Terrestrial radiation spectrum at sea level
Terrestrial radiation spectrum atop the atmosphere

Ideal broadband emissivity
-~ Ideal selective emissivity

Black body spectrum at 25'C

Ying et al., 2020

Challenges: Max. cooling power

(<120 W/m?), parasitic heating, RH
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« Existing condensers for AC systems are
either inefficient or use too much water

* Our technology: combining passive
radiative cooling and passive evaporative
cooling

Passive Evaporative Cooling

Kindangen et al., 2016
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Challenges: Water consumption, environmental heating, RH

Previous work: Insulated Cooling with Evaporation and Radiation (ICER)
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* 300% enhancement in daytime
cooling power over radiative
cooling
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Ongoing work: Cold Water Generation with Evaporative Radiative Cooling Panels
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Suggested radiative cooling material

« Anti-aging cooling paint (AACP)
= High solar reflectivity (TiO2
Nanoparticles light scatteting)
= High emittance in the LWIR
» Reduced NIR absorbance
= Increased UV resistance
= Hydrophobic coating (anti fouling)
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EcoCloud Annual Event - October 1

High Solar Reflectance

« High cooling power despite high
2 air density and high RH

High Mid-IR Emittance

—— aacp
~— ESRFilm (Reference)

o

°
©

' WY \v!
N

Emissivity (-)
°
S

°
=

o

—— ESR Film (Reference)

050 075 1.00 125 150 175 2.00 2.25 2.50
Wavelength (um)

4 6 8 10 12 14

Wavelength (um)

16 18 20

Material synthetized at ETA-Lab




