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Abstract

Reducing freshwater resources and energy supply challenges have led experts to use floating photovoltaic (PV)
systems. Annual evaporation from agricultural open tanks wastes a significant portion of the water, while cooling
solar panels increases energy efficiency. This experimental study examines the effect of the installation position
of floating solar panels on surface evaporation of water. Four tanks were designed including witness treatment
(without panels) and three with 20-watt polycrystalline panels in submerged positions (2 cm underwater), tangent
to the surface and above the surface (8 cm above the water surface). The tests were carried out in 24 days (from
15 March to 15 September 1403) at the University of Ferdowsi in Mashhad, with daily measurement of evaporation
through digital and human scales, and monitoring of environmental conditions (temperature, humidity, solar
radiation). The data was analyzed with the Kruskal-Wallis H and Mann-Whitney nonparametric tests in SPSS. The
results showed that the average evaporation in the treatment witnessed 4.39 mm, while the water-tangent treatment
with 2.09 mm (decrease of 52.4%) and above the water with 2.38 mm (decrease of 45.8%) had the highest decrease
in evaporation; the immersion treatment showed only a decrease of 15.7% (3.07 mm). The differences were
meaningful (p < 0.001). These findings confirm the role of shading and wind flow disruption in reducing
evaporation and present floating systems as dual solutions for clean energy production and water conservation.
This research provides a basis for technology scalability, emphasizing the sustainability of Tangent treatment on
water and the efficiency of this treatment in managing water resources in dry areas. Future research can examine
long-term and economic impacts.

Keywords

Floating solar panel, Installation position, Photovoltaic system, Water evaporation, Water resources
management
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