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Abstract
Given the global price of oil and the constraints on energy production from fossil fuels, using clean and renewable
alternatives has recently attracted much attention. Among renewable energy sources, photovoltaic systems are a very
attractive option for power generation due to unlimited solar energy and radiation potential. It is common to install solar
systems in arid and semi-arid areas, which face the problem of dust deposition. This issue becomes increasingly relevant
when studies demonstrate that natural factors strongly affect these systems, enormously impacting their performance and
efficiency. For photovoltaic systems to operate optimally, dust must be removed, and an appropriate cleaning procedure
must be used. This study aims to identify some of the characteristics and disadvantages of some of the purification
methods evaluated. According to research, an automated process, known as the automatic water purification method, will
also offer promising results. The proposed approach for a 20kW power plant belonging to Zabol University will also be
reviewed. It has been established that solar systems are more attractive when applied to agriculture based on the examined
models. The results from this study will be helpful to users of small and medium power plants when selecting the most
appropriate cleaning method.
Keywords: Dust, Solar Energy, Photovoltaic Panel, Cleaning Method

1. Introduction cleaning approaches, including natural cleaning with
rain and wind, water cleaning, manual cleaning,

In recent years, environmental challenges and the need mechanical cleaning, electrostatic method, and self-

for sustainable alternatives to fossil fuels, increasing
energy demand, declining profitability of petroleum
from existing reservoirs, and volatile and unpredictable
energy prices have led oil-producing countries to turn
to renewable energy. Most of these countries are
located in the solar belt of the world and have excellent
solar radiation, with an average of 300-320 sunny days
during the year. Among renewable energies, due to the
conditions of sunlight in these areas, power production
by photovoltaic (PV) systems will be very efficient [1].

Arid and desert areas have acceptable radiation
potential for photovoltaic panels, including the Middle
East and North Africa. However, these regions face the

cleaning methods, have been studied in various
research [4].

2.1. Manual cleaning method

The first and most logical way to remove dust from the
surface of photovoltaic panels is by hand - either dry or
wet. This method is effective in many areas where
rainfall is low. It requires a workforce for simple and
integrated cleaning [5].

3. Results and Discussion

The automatic water cleaning method is one of the most
efficient approaches. It uses high-pressure water sprayers
to clean photovoltaic panels and is often used
automatically in dry areas to clean solar panels. In this
method, in addition to water, cleaning materials can be
used to improve cleaning [6].

Various studies have been performed on the
automatic water method, a model based on spraying
water on the surface of photovoltaic panels. It reduces
the temperature and removes dust from the surface. This
model has been studied experimentally, and promising
economic results have been obtained [7].

dust deposition problem, greatly impacting the panels'
output [2].

However, due to climatic conditions, the areas
mentioned above have a high level of dust deposition.
It is important to choose a suitable cleaning method to
remove it from the surface of the panels to maintain
their efficiency [3]..

2. Review of cleaning methods

The methods for cleaning photovoltaic panels are
diverse, and each has different models. Solar panel
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3.1. Performance of automatic water
cleaning method

This method uses a water tank that can be affected by
ambient temperature or even placed on the ground to
reduce the final water temperature and further reduce
the temperature of the photovoltaic panels. In this
process, the water in the tank is pumped through the
main channel, and then different control valves guide it
to each row of the panels. Sprayers apply water to the
surfaces, with pressure, and at a low speed, to cover the
surfaces evenly, forming layers of water. The parts are
mounted in the lower areas of the photovoltaic panels
so that the water flowing on the surface of the panels
can be returned to the water source. Water filters are
used in the water return path to prevent contamination
of the return water.

In this method, water sprayers should be installed 12
cm from each other and 8 cm from the top of the panels.
According to various studies of the automatic water
spray cleaning approach, water consumption is high.
However, due to the positive effects of this technique
for cooling and cleaning the surface of photovoltaic
panels, there is no positive effect on the panels' output.
The automatic water cleaning system can also be
installed on any panel design with no installation
restrictions. In comparison with other -cleaning
methods, this one produces much better results.

Authors are advised to prepare their figures in either
black and white or color. Please prepare the figures in
high resolution (300 dpi) for half-tone illustrations or
images. Pictures must be sharp enough otherwise they
will be rejected. Figures must be originals, computer-
generated or drafted, and placed within the text area
where they are discussed. Figure 1 shows one example.
Figure captions should be in 10pt “Time News Roman”
font, bold, centered. When applicable, the texts in
graphs, illustrations or images should be set in 8pt
“Time News Roman” font. Large figures and tables
may span both columns at either top or end of a page.

4. Other uses of automatic water Cleaning

Among the many successful methods of using
photovoltaic panels for energy production, they have
shown great promise in agriculture. Using these panels
to replace diesel pumps and removing them is vital to
reduce pollutants. However, due to the existing
conditions in the agricultural fields, the dust deposited
on their surfaces is high, making the dedusting even
more important. Agriculture uses photovoltaic panels in
three different ways. The first type is placed among
agricultural products, the second type is located at a
greater height above the surface of the crop, and the
third type is placed in the upper part of the greenhouse
if the products are grown in these areas.

It is critical to clean the surfaces of photovoltaic panels
in order to maximize their efficiency, as excessive dust
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deposition reduces it. The traditional manual cleaning
method, however, is both expensive and dangerous.
Electrocution of the workforce can sometimes occur during
this procedure, making it a very difficult process. There is
a small amount of cleaning quality in traditional ways, so it
is essential to select a suitable approach to maintain high
cleanliness levels.

This study presents a method for automatic water
cleaning for agricultural fields and green space that
prevents water wastage. Energy loss from dust
deposition is one of the most challenging issues in
photovoltaic systems. Due to the functional type of
outdoor panels, dust deposition on the surfaces increases.

In this section, a method will be presented. Using solar
panels in agricultural fields can increase efficiency and
reduce water wastage

5. Conclusion

Due to the problems of energy production by fossil fuels,
using clean power sources is essential. Among clean energy
production methods, using photovoltaic panels has received
much attention. Nevertheless, the output of this system is
greatly affected by natural factors. One of which is that dust
deposition greatly affects the outputs. Research on cleaning
methods for photovoltaic panels is critical. The process can
differ depending on the environmental conditions, the dust
type, and the area where the panels are installed. In this
paper, automated and manual cleaning approaches are
investigated. According to the study, the manual process is
used for small-scale power plants due to the limitations.
Considering the initial and maintenance costs, the
automated method is recommended for large-scale ones.
This paper presents an automatic water-cleaning process,
bringing promising results that can clean, reduce the surface
temperature of solar panels, and increase their efficiency.
Moreover, a model for using this cleaning method in
agriculture is also presented, making using photovoltaic
panels increasingly justified.
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Abstract

Given the global price of oil and the constraints on energy production from fossil fuels, the use of clean and renewable
energy has attracted much attention recently. Among renewable energy sources, energy generation by photovoltaic
systems is a very attractive option for energy production due to unlimited solar energy and radiation potential.
Photovoltaic systems are usually installed in arid and semi-arid areas, and these areas face the problem of dust deposition.
This issue becomes important when studies show that photovoltaic systems are strongly influenced by natural factors,
and these natural factors have an impressive impact on the performance and efficiency of these systems. To maintain the
efficiency of photovoltaic systems, it is necessary to remove dust and choose an appropriate cleaning method. In this
study, some of the purification methods studied have their characteristics and disadvantages identified. Also, in this study,
an automated method called automatic water purification method according to the studies performed, will bring promising
results. The proposed method for a 20kW power plant belonging to Zabol University will also be reviewed. Models for
the application of this method in agriculture were studied and the studied model makes the use of photovoltaic systems
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in agriculture more attractive. This study can give a good indication to the users of small and medium power plants to

choose the best Cleaning method.

Keywords: Dust, Solar Energy, Photovoltaic Panel, Cleaning Method
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