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ABSTRACT

Not only photovoltaic (PV) equipment, but the cleanness of PV panel surfaces is also
an important factor affects performance of PV systems. This project aims to study effects of
dust or dirt on performance of PV systems, analyze the adhesion force of dust on the panel
surface, and assess feasibility of industrial approach for cleaning or cleaning machines for PV
panels. From the study of adhesion of dust on PV panels, it was found that light transmission
in all wavelengths, especially at 400-500 nm, reduced 5.2-9.5% with increasing dust
deposition within 2 weeks. Dust or dirt (e.g. bird droppings) could reduce short-circuit current
(Isc) of the PV panels. From surveys of 5 PV power plants and 2 university-PV systems in
central and northeastern areas of Thailand, it was found that, for 2 months without raining,
the performance of PV systems could be reduced for 6-8%. It was also found that the PV
panel cleaning in large PV power plants is carrying out by humans (labors) in every 2 months
(the panels are not manually cleaned during the rainy season). A few power plants are trying
to use machines for PV cleaning. From study of industrial approach for cleaning or cleaning
machines for PV panels, it was found that Thailand has a potential to develop automatically
cleaning industry or cleaning machines/robots. When study the economic feasibility of
cleaning technologies compared with conventional cleaning by labors at various prices of
electricity produced from PV systems according to various Thailand policies, it was found
that the cleaning with semi-automatic machines (machines operated with human assists) can
reduce the investment cost of cleaning and can clean in shorter times. One cycle of cleaning
can finish within 2 weeks, which is suitable with the deposition of dust. All results indicates
that PV cleaning is very important for economical achievement and maintenance of
performance of PV systems. For further studies related to this topic, the researchers in this

projects proposed some recommendations at the last part of this report.
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