
Tel Aviv UniversityAgricultural Research Organization (ARO)

Solar Energy in Agriculture: 
High Performance Systems

Based on Spectral Beam Splitting

ARO: Dr. Helena Vitoshkin, 

TAU: Prof. Avraham Kribus



Tel Aviv UniversityAgricultural Research Organization (ARO)

Agrivoltaics (first farm 2011)
Currently:
 “Hot” topic, PV market $100 B 
 70% increase of land productivity

State level: land resource
Farmers: electricity and crops

Weselek et al. Agronomy for Sustainable Development (2019) 39: 35

Future prospects:
 Own consumption
 Local residential and industrial estates
 Power grid food-in
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Challenge: PV and crops are competing 
on the same waveband: Visible (PAR)

Example: Lettuce
Valle et al., 2017

Significant decrease in crop yield
(and/or in PV potential output)
Significant decrease in crop yield
(and/or in PV potential output)

Lettuce: ‘shade tolerant’
HD = Half density stationary
ST = single-axis tracking
CT = Controlled tracking

Lettuce: ‘shade tolerant’
HD = Half density stationary
ST = single-axis tracking
CT = Controlled tracking

Land Equivalent Ratio

LER = Y/Yref + E/Eref



Tel Aviv UniversityAgricultural Research Organization (ARO)

Spectral Beam Splitting

PV ThermalPhotochemical

Our concept: Splitting the spectrum and optimizing the conversion 
mechanism of each waveband→ Significant increase in the efficiency
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Michigan State University, 2014
DLR, 2018

PV glass, 1%PV glass, 1%
Selective PV, 2.7%Selective PV, 2.7%
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LER

Mittelman et al., EU-PVSEC, 2018

LER = Land Equivalent Ratio
ReferenceReference

ProposedProposed

CropCrop ElectricityElectricity

ref ref

Y E
LER 2.0

Y E

   
     
   

Configuration→ Ref. Proposed

LER 1.19-1.53 1.48-1.74
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ABRISAABRISA
SHINCRONSHINCRON

Optical tests, Optics Ray Tracing
7

Wanted: Spectral Splitters
Task 1: optical mirrors from catalog:

• Hot Mirror, Red-Blue filter 

• large scale (0.5 m2) 

• specular reflectance at IR for a 45° AOI

Task 2: Dedicated design
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Thank you!
elenav@volcani.agri.gov.il


