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In the last few years, the need for collecting sunlight in an efficient and economical way has fuel the photovoltaic-energy research field as a promising and rapidly evolved renewable energy. Luminescent solar concentrators (LSCs) based on polymer optical fibers (POFs) doped with organic dyes represent a viable spectral conversion technology to maximize sunlight harvesting. They collect incoming sunlight and direct it, by total internal reflection, to a smaller-area photovoltaic cell, wherein the light is converted into electricity. The biggest advantage of this method is that it allows for the use of less photovoltaic material, reducing costs while still efficiently capturing solar energy. Additionally, POFs are flexible and can be easily integrated into various structures, making them versatile for different applications. This work is intended to provide further clarifications about how different methodologies and organizations at the micro- and nanoscale level of multicomponent systems of doped POFs could contribute to the design of required properties at the macro level, as base material for solar concentrators. 

The POFs were self-fabricated following a two-step process of preform synthesizing and fiber drawing, using methacrylate-based polymers and copolymers as dispersing host material for the luminescent perylene-derivatives dyes or dye doped silica nanoparticles. The preforms were synthesized by extrusion and by bulk free radical-polymerization. They exhibited optimal molecular values of 100000-120000 g/mol to facilitate the stretching development to polymer fibers and their refraction index data provided numerical access to the mixing compatibility and transparency of dye with polymer matrix. A SunLite 11002 solar simulator from Abert Technologies was used to characterize the optical performance as LSCs. 

Lumogen dye-doped fibers performance showed that their fabrication process is an important parameter to control the properties of POFs, in particular, their attenuation; contrarily to what happen to their photostability, reinforcing the high thermal stability of our lumogen-doped fibers.[1] Studies of temperature effect as LSC, under a solar simulator and realistic external conditions, revealed their potential uses to monitor the temperature of the surrounding medium. Both, simulations by Monte Carlo ray tracing and experimental measurements of the doped POFs allowed us to design and characterize under solar illumination a prototype of LSC. The successful incorporation of the dye into the silica NPs and the potential application of silica core-shell nanoparticles in LSCs, paves the path to the development of highly efficient and stable nanostructured luminophores for the photovoltaic field.

In conclusion, this work provides advances in the manufacture and experimental study of new luminescent solar concentrators based on plastic optical fibers doped with fluorescent dyes.
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