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Development of a photovoltaic blind system for energy saving and crop growth
improvement in high-insolation region greenhouses
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Our semi-transparent photovoltaic (PV) system, developed with a blind-type
dynamic shading control, is expected to improve greenhouse (GH) crop quality and yield. The system,
which provides PV-generated electrical energy, is expected to provide some of the electrical energy
necessary for GH cultivation in high-insolation regions. When solar irradiance exceeded a pre-set
threshold value, the blinds rotated to a position parallel to the GH roof surface to generate
electrical power with a 40% shading rate. When the solar irradiance decreased below the threshold
value, the blinds turned to an angle perpendicular to the roof surface to increase the sunlight
transmittance. The blinds autonomously changed the shading rate in response to solar irradiance,
simultaneously producing a sufficient amount of electrical energy for the blind control system.
Cucumber seedlings were grown under the shading conditions behind the blinds to investigate the
shading control effects.
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