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Context

The research work belongs to the general context of the renewable resources, specifically of the photovoltaic energy. The world's energy needs are always growing, so it 1s necessary to find clean and efficient energy
sources. One technology that could meet these requirements is floating photovoltaic systems. In fact they have multiple advantages compared to the classic ground systems, including: Reduced evaporation from water
reservoirs, improvements in water quality through decreased algae growth, easy integration into reservoirs of hydroelectric power plants and therefore easy to find water for cleaning and cooling. Furthermore, there 1s a
considerable advantage in saving the land and an increase in efficiency compared to the classic ground systems as they work in favorable operating conditions.

Optimization of FPV
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Through the PVsyst models the annual energy produced as a function of a geometric optimization implemented with Matlab was calculated
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Assessment of evaporation rate for FPV

TypOIO giCS of FPVs analyzed Energy balance for floats that cover entirely the surface below the module Energy balance for flexible floats.
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Yield indexes and model comparison

Energy balance for modules anchored to a tubular buoyancy systems and canal top
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evaporation reduction. The floating systems that
cover the entire surface below the modules, are
the most efficient, followed by the flexible floats
systems which have a lower efficiency since a
part of the heat produced by the photovoltaic
modules is exchanged with water.
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Conclusion

Models have been developed that have allowed to obtain the optimal geometric configurations for the energy yield of floating photovoltaic systems, in particular for
different technologies (monofacial and bifacial) and locations (Catania, Frankfurt). Furthermore, models have been developed that are able to predict the reduction of the
evaporation rate due to the partial coverage of water surfaces, in relation to the characteristics of the floating systems. It has been shown that by covering 50% of the water

surface it 1s possible to reduce from 30 to 73% of evaporated water.
References:

1. F. Bontempo, G. M. Tina, A. Gagliano, S. Nizeti¢, “Floating photovoltaic plants over water basins: Assessment of evaporation rate”, International Journal of Energy Research, 2019.

2. F. Bontempo, G.M. Tina, A. Gagliano, S. Nizeti¢, “Study of the evaporation reduction in water basins with floating photovoltaic plants”, 4th International Conference on Smart and Sustainable Technologies (SpliTech), 2019.

3. F. Bontempo, G. Tina, A. Gagliano, “ Comparison of evaporation models for free water basins surfaces, ”, 4th International Conference on Smart and Sustainable Technologies (SpliTech), 2019.

4. G. M. Tina, F. Bontempo, L. Merlo, F. Bizzarri, “Comparative analysis of monofacial and bifacial PV modules for floating power plants”, 14th Conference on Sustainable Development of Energy, Water and Environment Systems

(SDEWES), 2019.



