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Striking a balance between canopy light interception and shading involves tailoring the design of PV
arrays to the adopted tree-training systerm—a method used to control and shape canopy growth.
Yet, fine-tuning these experimentally is impractical, making accurate light simulations essential.

1. Canopy-model comparison
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While mean light levels across the porous canopy remained Seasonal

altered the spatial distribution of light under clear skies.
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As the season progressed, differences between canopy models reduced, leading to
distributions increasingly similar in both shape and magnitude—a convergence largely driven by
foliage maturity.

(1) Penetration through glass and between PV cells
(2) Penetration between canopy gaps (sunflecks)
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A consistent diurnal weather pattern promoted PAR inhomogeneity between canopy sides.
This asymmetry was partially mitigated by porosity, particularly benefiting the west-facing side
during morning hours.

4. Advancements in raytracing-based irradiation modelling

Built on the validated Radiance engine [1, 2] our framework introduces high-resolution spectral
skies, penumbra shadow rendering, and a flexible canopy reconstruction method for narrow-
trained orchard systems—all seamlessly integrated in Python.

3. Implications for agrivoltaic orchard design
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modules, modelling them opens new design pathways—especially in regions
with frequent clear skies.
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