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Context

The constantly increasing world energy demand leads to severe stresses on our society. Climate is changing, and extreme
weathers put pressure on the agricultural field. Agrivoltaics is the combination of photovoltaic electricity and agricultural
production on the same surface. It is a promising solution to overcome the lack of surface dedicated to energy production
while protecting crops. Designing agrivoltaic (APV) systems requires a comprehensive understanding of the impact of
photovoltaic panels on the micro-climate and on the plant growth.

A 3D multi-physics model able to reproduce the interactions between the atmosphere, the plants, and
the soil is needed to assess the performance of agrivoltaic systems.
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A highly parallelizable computational fluid dynamic code, with an Unsteady-RANS solver
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Results for APV systems

The ultimate goal of this model is to predict the impact of any agrivoltaic (APV)
systems on the plant growth along chosen days.
Simulation case of heat waves, 2023-08-03, on alfalfa.

ATcrop = 5°C between the shaded crop and the full sun crop.

The simulation captures the impact of APV systems on key factors for the
plant growth: the radiation, the water stress, and the thermal stress.
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Conclusion & Perspectives

A detailed model composed of a radiation model, an atmospheric and fluid Future validation on various APV systems (AgriPV lab, on crop temperature).
CFD solver, a plant model, a soil model, and a water model. Sensitivity analysis of the exchange coefficients according to the crop
Validation successfully carried out on ICOS data. architectures and the photovoltaic panel geometries.

The model can simulate 3D, non-stationary, and highly heterogeneous Study of the stomatal conductance and the plant water potential response
interactions between the crop, the soil, and the atmosphere for delay to a quick transition to shade.

complex agrivoltaic geometries. Add obstructed sky considerations in crop models such as DSAAT, or STICS.
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