
SOLAR RADIATION 



Solar radiation 

• How much solar energy reaches the ground? 

• Where to find and how to read solar radiation data? 

• Slope and orientation of solar collectors 

• Shadow effects 



Solar radiation is aleatory 



Source: Target/e.u.z. 

Solar radiation at ground level 

Solar radiation 

Solar constant 
1.367 W/m2 
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Beam radiation 

Reflection by ground 

Absorption by atmosphere 

 

Reflection by 
clouds 

Global radiation at ground level 1100 W/m2 



Source: ITW 

Solar radiation at ground level 
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Source: Target/e.u.z. 

Beam and diffuse radiation on horizontal 

surfaces 

Global radiation 

Beam radiation 

Diffuse radiation 





Meteonorm: http://www.meteonorm.com/media/maps_online/gh_map_africa.pdf 

 

PV GIS: http://re.jrc.ec.europa.eu/pvgis/countries/afr/4-gs13.png 

 

NASA: http://swera.unep.net/index.php?id=wms_compliant 

 

Design Software: T*Sol, Transol, Polysun 

 

NREA solar atlas 

Where can radiation data be found? 



Daily and 

monthly 

variations 

Solar radiation – regular variations 

Source: www.solaritaly.enea.it 



Example of monthly values 

Source: T Sol 



Radiation on sloped surfaces 

[kWh/(m2 month)] 



Optimal slope angle 



Losses due to different slope and orientation 



• thumb estimation 

 

• evaluation of obstacles’ coordinates 

 

• compass and clinometer 

 

• sofwares (evaluation of basic obstacles’ geometric data) 

Shadows 





Sun trajectory in Cairo and Rome 

Cairo Rome 



Same obstacle in different positions 



Shadow effect between collector rows 

Source: ENEA 
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