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ABSTRACT

A Study on the Impact of Dust on the Performance of Solar Power Systems in Thailand

Dust accumulation on photovoltaic (PV) modules is one of the factors that reduce
the electrical energy production due to the decrease of optical transmittance. This project
aims to earn the explicit knowledge about dust accumulation on PV modules in the tropical
climate and study the impacts of dust accumulation on the performance of electrical energy
production in Thailand. One-year dust accumulation on the glass slides from 11 PV power
plants in northeastern, eastern, western and central regions of Thailand were monitored.
The dust accumulation proportion on the glasses was investigated by an optical microscope.
The transmission loss was determined by a visible spectrophotometer. A scanning electron
microscope (SEM) with energy dispersive X-ray spectroscopy (EDS) was used to investigate
the dust morphological appearances and chemical components. It was found that the
highest dust accumulation occurred in the dry season (from October to the next January)
and the high dust accumulation could be found in the hot season (from March to May).
Considering the regions, the highest dust accumulation was found in the northeastern region.
The eastern and central regions showed similarly medium dust accumulation, while the
western region showed the lowest dust accumulation. The dust particle size was found in
the range of 10-15 micrometers. From the study of dust types, the organic elements from
the agricultural products such as rice, cassava, corn, and sugarcane; and inorganic elements
from sands, clays, and rocks, were observed. For some particular provinces, Saraburi had
high amount of calcium carbonate from the cement industry, while Ayutthaya and Lopburi
had some dust from oil refineries and stone explosions, respectively. Decreasing electrical
performance due to dust accumulation (soiling loss) was subsequently studied. In 2019, the
power plants in the northeastern region had 5% soiling loss per month, while those in the
central region had 6% of soiling loss per 2.5 months (December 2017 - February 2018).
Fortunately, Thailand had continuous rainfall from February to the rainy season (June to
September), resulting in the reduction of the soiling losses to lower than 3%. Finally, for the
cleaning of PV modules in Thailand, the wet cleaning (by water with rubbing by cloth or a
soft material) with subsequent wiping (by dry soft cloth) to remove the humidity is
recommended. The cleaning of PV modules should be carried out once a month in the dry

season, while the cleaning schedule can be postponed in the rainy season. This depends on



wnasunta Fuwewnsnauldsuaygyin

the balancing management of the return from electricity benefits and the PV module

cleaning costs.
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