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Passive radiative cooling of solar cells by low-cost and scalable materials
Matteo Cagnoni, Politecnico di Torino

Abstract: Daytime passive radiative cooling is an attractive concept to improve the energy budget of buildings
and photovoltaic systems. The key idea is the adoption of materials that strongly emit thermal radiation in the
atmosphere transparency window (wavelength between 8 and 13 μm) as cooling layers. Significant progress in
the field of metamaterials has enabled the realization of dielectric photonic structures able to achieve radiative
cooling in daytime. However, their scalability to large-scale manufacturing seems to be out of reach. Here, I
will present our study aimed at exploring the possible development of efficient, low-cost, and scalable radiative
coolers based on cement oxides and hydrates, for application in rooftop photovoltaics. Electromagnetic and
detailed-balance simulations suggest that the cooling performance of these materials can match state-of-theart metamaterials reported in literature.
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research interests include design and application of solid-state materials and structures for radiative cooling,
thermoelectric energy conversion and intermediate-band solar cells.
TOP-SET est un programme de formation FONCER du CRSNG en
puissance optoélectronique ayant pour but de façonner une cohorte
de personnel hautement qualifié détenant des connaissances
approfondies en systèmes optoélectroniques pour joindre les rangs
d’équipes de recherche et développement.

NSERC CREATE Training in Optoelectronics for Power: from Science
and Engineering to Technology (TOP-SET) is a training program that
aims to form a cohort of highly qualified personnel with
comprehensive understanding of optoelectronic systems, capable of
joining advanced R&D teams.

Pour de plus amples renseignements sur TOP-SET, veuillez consulter
create-topset.eecs.uottawa.ca/fr.

For further details regarding TOP-SET, go to
create-topset.eecs.uottawa.ca.

Le financement pour TOP-SET est fourni par le Conseil de recherches en sciences naturelles et génie.
TOP-SET is funded by the Natural Sciences and Engineering Research Council of Canada.
Le financement pour ce séminaire est fourni par l’Université d’Ottawa.
This seminar is funded by the University of Ottawa.

