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PROJECT OBJECTIVE:  To scale the luminescent solar concentrator quantum dot technology and 
product development for demonstration in an operational environment. 
 
PROJECT PROFILE: AQM has developed silicon-based quantum dots that can be used to construct a 
luminescent solar concentrator (LSC). LSCs act as semi-transparent photovoltaic windows by converting the 
passive glass facades of buildings into distributed energy generation units. An LSC consists of a polymer 
waveguide doped with highly emissive chromophores. Light is absorbed by the chromophores and re-
emitted at a longer wavelength matching the photovoltaic (PV) cell’s absorption. LSCs are considered a 
promising approach for building integrated photovoltaics (BIPV) as they can be easily integrated into active 
architectural elements. 
 
Glass is one of the world’s primary building materials. Market research firm, Freedonia, states that global 
demand for flat glass will rise 6.6% per annum to nearly 10 B m2 in 2018, and be worth $102.3 B. Building 
glass accounts for 80% of total production including new build and refurbishment. At ~50 W/m2 efficiency, 
LSC technology coated on 10 M m2 of glass has the potential to generate ~500 M kWh of renewable power 
annually by 2025. At $0.10/kWh, this amounts to an energy savings of $50 M annually and 372 kT of CO2eq 
removed. 
 
AQM’s expertise in the development of silicon nanomaterials, quantum dots and silicon/polymer 
nanocomposites, has now been applied to glass to create a proof-of-concept LSC. AQM’s LSCs are light-
management coatings that act as sunlight collectors for PV cells. They represent an effective way to improve 
the operating efficiency and lower the cost of PV systems without using complex tracking and cooling 
equipment. A LSC concentrates both direct and diffuse sunlight and guides it by total internal reflection to 
PV cells located inside a window frame. This 2D waveguiding is efficient even with curved glass applications. 



2 
 

The LSC down-converts and concentrates the incident high energy UV spectrum into spectrally narrow light 
that matches the spectral peak of the PV device, thus boosting its power conversion efficiency and attaining 
maximum energy harvesting. The LSC concept effectively increases the photon density incident onto the PV 
cell, which boosts its photocurrent. 
 
BIPV modules serve the dual function of building “skin”—replacing conventional building envelope 
materials—and power generator. By avoiding the cost of adding PVs to the sides or roof of the building, the 
incremental cost of PVs is reduced and its life-cycle cost is improved. BIPV systems have lower overall costs 
than PV arrays requiring separate, dedicated, mounting systems.  
 
The next stage of development is quantum dot optimization and polymer nanocomposite design, followed 
by scaling and integration to create a BIPV module in partnership with All Weather Windows (AWW), PCL 
Contractors and Stantec Inc. Environmental and electrical performance testing will be done by NRCan 
Canmet Energy in Varennes, QC. The project will take approximately 30 months to complete with an overall 
budget of $1.65M to scale the technology and product development for demonstration in an operational 
environment. The ultimate goal is to convert the passive glass facades of buildings into distributed energy 
generation units to achieve net zero energy buildings (NZEB). 
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