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Solar irradiance reaching the earth’s surface has two components, the beam, coming directly from the suns
disc and the diffuse, a result of atmospheric scattering. Global solar irradiance is the vector sum of those two
components. The accurate assessment of beam solar irradiance at the earth’s surface is important for many
applications especially in energy meteorology, design and performance assessment of solar power plants and
applications, sizing and operation of agricultural greenhouses etc.
Global solar irradiance is measured nowadays in many stations around the globe. However not all of these stations
measure diffuse irradiance while the number of stations measuring beam irradiance globally is limited. Beam
irradiance can be accurately calculated from global and diffuse horizontal irradiance measurements. However
calculated beam irradiance is found higher compared to beam irradiance measured directly using a pyrheliometer.
This is because the shadowband used in pyranometers measuring diffuse irradiance obstructs not only the radiation
arriving directly from the sun disk but also – due to its geometry - an additional part of the sky vault. Diffuse
irradiance values need therefore to be corrected in order to compensate for this obstruction. Diffuse correction
models generally consider the shadowband’s geometry and make an assumption regarding the sky radiance
distribution.
In this work four shadowband correction models namely the Drummond (Drummond et al. 1995), LeBaron
(LeBaron et al. 1990), Battles (Battles et al. 1995) and Muneer and Zhang (López et al. 2004) have been applied
on diffuse horizontal irradiance data measured at the National Observatory of Athens, Greece and subtracted from
global horizontal irradiance in order to calculate normal beam irradiance. Calculated normal beam irradiance
values were compared with measured normal beam data. The data used are 1 min values and passed quality control
tests (López et al. 2004).
The calculated beam irradiance values were assessed under all sky conditions and also under clear, partially
cloudy and cloudy conditions (Kudish and Evseev 2008) in order to characterize the local sunlight regime. Clear
sky conditions cover the 68.6% of the database, cloudy conditions the 15.6% and partially cloudy the 15.8%. The
results have been evaluated both graphically and statistically under different sky conditions. Slope, R2, RMSE,
MBE and t-statistic are the statistical indices used. The assessment results showed that the Battles model performs
best under all sky conditions.


