Electrical performance assessment of mono-crystalline, poly-crystalline and amorphous silicon photovoltaic systems when tested in laboratory and outdoor conditions
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Photovoltaic technologies are increasingly being used as integral building components in an effort to generate and satisfy a proportion of the host building’s energy demands in order to reduce the ‘Carbon footprint’. The majority of the photovoltaic technologies being used for this application choose silicon as the semiconductor material used in the substrate due to its relatively low cost and high availability. Studies undertaken have demonstrated variations in the electrical performance of silicon based photovoltaic systems when operating in different thermal and irradiance conditions. 





This paper will report the outcomes from research undertaken to characterise the effects of thermal and irradiance exposure on the electrical power and energy yield for mono-crystalline, poly-crystalline and amorphous silicon based technologies. 





A two stage testing methodology was adopted and will be reported. The first stage was solar simulator based with environmental conditions controlled and regulated in order that influential parameter could be identified and quantified. The second stage involved long term outdoor testing, where seasonal influences on electrical energy yield were identified and quantified.





The paper will conclude by comparing the differences in performance between each system type and propose optimum installation configurations for each in an effort to maximise the delivered energy.














