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Study and simulation of the effect of roof-
mounted photovoltaic panels of the greenhouse
on the crop light

Abstract: In the present study, the average shading factor resulting from the
percentage of roof coverage with photovoltaic panels was investigated for a 60-m?
single-span solar greenhouse with a 20-degree pitched roof, located in Tehran. The
evaluation was carried out using two approximate method (derived from code 474 of
the National Planning and Budget Organization) and exact method (daylighting
simulation by Design Builder software), and then the results were compared with each
other and with experimental data from a solar greenhouse in Europe. The results
indicate that the required crop light is well supplied up to a roof coverage ratio of 50
percent by photovoltaic panels. In addition, comparing two approximate and
simulation methods reveals the fact the percentage error of shading factor between
approximate and simulation methods for low-irradiance months is significant (nearly
24%), while the same error decreases to around 4% for high-irradiance months of the
year, which is negligible.

Keywords: Solar greenhouse, Photovoltaic panel, Coverage ratio, Shading factor, DLI
factor, Design Builder software, Daylighting simulation
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4 Photovoltaic Panel (PV)
5 Agrivoltaics, Agrisolar, or Dual-Use Solar

1 LED: Light Emitting Diode
2 Traditional Greenhouse
3 Solar Greenhouse or Photovoltaic Greenhouse (PVG)
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3 SPD: Spectral Power Distribution
4 CIE: The International Commission on Illumination

1 PPFD: Photosynthetic Photon Flux Density
2 DLI: Daily Light Integral
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3 Shading Factor (S)
4 PAR: Photosynthetically Active Radiation

1 Daylight Factor (DF)
2 Average Daylight Factor (ADF)
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5 Visible Light Transmittance (VT or VLT) ! Daylighting
¢ Overall Heat Transfer Coefficient 2 Single Span
3 Gable Roof

7 Opaque (Blind-Type)

4 Clear Polycarbonate Twin-Wall Sheet
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