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Advantages of Luminescent Solar Concentrators (LSCs)

« Harness solar energy with LSCs

« Downshifts higher energy light
(blue) to lower energy light (red)

SII93 Ad

 Directs light via total internal
reflection to PV cells

« Captures direct and diffuse sunlight

« Great design freedom for BIPV —
solar windows!

y.°,\ Meinardi, F., et al. Nature Photon. (2017) Mechanical Engineering



Silicon Quantum Dots (Si QDs) in LSCs
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Synthesis and Protection of Si QDs

e Nonthermal p|asma Plasma Synthesis of Si QDs Collection of Si/SiO,QDs
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 How can we protect Si QDs
to improve their PL?

 High Pressure Water
Vapor Annealing
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Tunable, High Inten5|ty PL via HWA
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« Stable Si QDs using just
steam!
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My Research Timeline

Environmentally

Stable Si QDs Si QD Films Films in BIPV

y.°,\ Meinardi, F., et al. Nature Photon. (2017) Mechanical Engineering



Agrivoltaics: Concomitant Food and Energy Production

Breakdown of Energy Use in Greenhouses

® lighting

= \/entilation
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m Pumps

Michigan Farm Energy Program, 2021

How can we reduce the large energy
demand of greenhouses?

Corrado, C., et al., J. Renewable Sustainable Energy, (2016) 8
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Agrivoltaics: OSC/LSC Greenhouses
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LSC Greenhouses: NZE in AZ
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LSC greenhouses can generate enough annual energy
to power a greenhouse in AZ and provide surplus energy
Advantageous over conventional greenhouses by
controlling incident light and temperature (lowers cooling
demand)

How do LSCs affect plant growth?
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OSC Greenhouses: Crop Growth Modelling
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Preliminary Results: LSC Greenhouses in AZ
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e LSC Greenhouses can supply their own energy demands

« Changing the roof material can influence the transmitted light

« Changes in transmitted light affect plant growth — optimization is possible!
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Conclusion and Next Steps
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Thank you! Questions?
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