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Enhancing Solar Window Efficiency
with Nanostructured Coatings
and Luminescent Materials

Jesus Guerrero-Felix

Rute André?, Miguel Fernandez-Rodriguez

Arecent study published in Materials & Design presents
anovel strategy to enhance the performance of building-
integrated photovoltaic (BIPV) windows [1]. The work
results from an international collaboration involving
the University of Aveiro, through CICECO - Aveiro
Institute of Materials, together with research teams
from University of Granada in Spain and NOVA School
of Science and Technology (UNINOVA) in Portugal,
highlighting the importance of interdisciplinary and
cross-institutional research in advancing sustainable
energy technologies.

The study explores the combination of luminescent solar
concentrators with nanostructured coatings to improve
solar energy harvesting. The researchers developed a
cost-effective and scalable fabrication method based
on soft colloidal lithography to produce nanostructured
titanium dioxide (TiOz) coatings. When integrated with a
luminescent down-shifting layer that converts ultraviolet
light into visible light, these nanostructures enhance
light trapping and guiding towards photovoltaic cells
positioned at the edges of the glass.

research@ua vol. 16

, Sandra Correia?, Miguel Alexandre?, Carlos Gonzalez-Gomez
Lianshe Fu?, Emilio Ruiz-Reina®, Paulo André® Carmen Moraila-Martinez
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Experimental results obtained from window-scale
prototypes demonstrate significant improvements in
energy generation. Power output increases of around
57% were observed for typical solar incidence angles,
exceeding 100% at higher angles, demonstrating the
effectiveness of the approach under realistic conditions.
Importantly, the proposed solution preserves the
transparency and aesthetic qualities of the windows,
a key requirement for architectural integration. This
work represents an important step towards efficient,
scalable, and visually unobtrusive solar technologies for
sustainable buildings.
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