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Momammad Am Modeling the shadow effect on irradiance of
oA sk | building-integrated photovoltaic/thermal facade

PhD Student Systems
Mehdi Maerefat*
Professor, Abstract: This study introduces a simple geometric model for evaluating the effect of
Faculty of Mechanical shadow on the solar radiation received by photovoltaic (PV) systems. In this method,
Engineering the shadow effect is modeled by separating beam and diffuse irradiance, where
Tarbiat Modares University, shadowed regions are defined as areas with no direct beam. The beam radiation
Tehran coefficient is defined as the ratio of the sun-exposed area to the total system surface,

while the diffuse radiation coefficient is determined using the view factor between the
system and the obstacle to account for sky radiation. The simplicity of the geometric
relations enables rapid and reasonably accurate radiation estimation under different
shadow conditions. Comparison with a numerical case using reliable data shows a
mean absolute difference of 11%. The proposed model performed better than the
analytical model considered. Despite its simplicity, the model provides sufficient
accuracy for engineering applications and supports estimating incident radiation on
building-integrated photovoltaic thermal systems.

Keywords: Modeling the shadow, Diffuse radiation coefficient, Beam radiation
coefficient, Building-integrated photovoltaic-thermal
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5 Geometric shading coefficients
¢ Sky view factor
7 Sky dome

1 BIPVT-DSF
2BIPV

3 Beam radiation
4 Diffuse radiation
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4 DesignBuilder
5 PVSOL

! Radiance
2 Polygon clipping method
3 EnergyPlus
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3 Configuration factor
4 Subsurface summation

1 |sotropic
2 View factor
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2 Ray tracing method

LANSYS fluent
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