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Effects of micro climatic and local factors on electricity production of different photovoltaic systems
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Abstract

Rapid technical development of photovoltaic systems makes possible to convert solar energy into electricity in a way that is much more effective than decades before. However, there are many factors what can reduce the effectiveness of the functioning of PV systems. From the numerous factors we deal with climatic ones in the frame of the present study. Climatic factors can act on local and micro climatic scale. Local scale refers to processes occur in the atmospheric bubble over the settlements called urban boundary layer (UBL). Air pollution leads to a significant (one, or in extreme cases two orders of magnitudes) increase in the atmospheric aerosol concentrations what causes increasing optical depth within the UBL. This process leads to a decrease in solar irradiation by up to 20%. Microclimate scale factors appear within the closest (100 meters wide at a maximum) environment of the mounted solar panel systems. First to mention is sky view factor (SVF) what represents the ratio between the visible sky and a hemisphere centered over a point on the surface of the Earth. Trees, buildings etc. can reduce SVF remarkably in the environment of PV systems what result in lower electricity production. Other micro scale issue is the thermodynamic behavior (warming up) of the closest environment of the solar panels what can result in great differences in the performance of PV systems mounted on roofs and on ground. Disadvantageous combinations of technical parameters and climatic factors can lead to a decrease of 30-40% of the performance of solar panel systems elongating the payback time of the investments. 
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