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The issue of light sharing in agrivoltaics 

© TSE © KU Leuven 

Specific geometry Semi-transparent modules 
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Better light sharing: diffusers 

Zheng et al., 2021 © BayWa r.e. 

Omnidirectional diffusers Directional diffusers 
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Abrupt changes in irradiance 

Long et al., 2022 

 

▶ Shade/sun and sun/shade 
transitions 

 

▶ Sunflecks in the canopy 

 

▶ Irradiance profile received by 
a leaf within the canopy 
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Abrupt changes in irradiance : CO2 assimilation rate 

Kaiser et al., 2018 
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Photosynthesis light-saturation curve 

Long et al., 1994 

A CO2 assimilation rate µmol·m-2·s-1 

I irradiance µmol·m-2·s-1 

Asat Saturated assimilation rate µmol·m-2·s-1 

θ Curvature parameter [-] 

ΦCO2 Origin slope µmolCO2·µmolphot
-1 

Photosynthesis efficiency - + 

6 



Photosynthetic efficiency loss 

Long et al., 2022 
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Experimental data 

 

▶ Open field 

▶ Even lighting 

▶ Standard AV 

 

 

Photo R. Bruhwyler 
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Weighted light sum – 1h window 

Total reflection Total reflection 

Cumulated irradiance -16% in EL 

Cumulated CO2 +14% in EL 

EL increases photosynthesis 

efficiency 
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Conclusion 

▶ Directional diffusers : 

 Mitigate abrupt irradiance changes 

 Lower local irradiance  

 Decrease duration in the shade 

 Increase photosynthesis efficiency 

▶ But ! only one component of yield (plant and canopy 
structure, wind, microclimate, etc.)  

→ Comprehensive modeling framework 

 
10 Zhou et al., 2020 

FSPM: CPlantBox 

PASE: a Python Agrivoltaic Simulation Environment 

Wednesday 10:30 “Optimization and Economic modeling” 
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Photosynthesis light-saturation curve 

A: CO2 assimilation rate (µmol·m-2·s-1) 

 

I: irradiance (µmol·m-2·s-1) 

 

Asat: saturated assimilation rate (µmol·m-2·s-

1) 

 

θ: curvature parameter (-) 

 

ΦCO2: origin slope (µmolCO2·µmolphot
-1) 

 

 

Long et al., 1994 
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