NEW TECHNOLOGY FOR DUST REMOVAL = SOtAR™

OF SOLAR PHOTOVOLTAIC PANELS

e A But the accumulation of dust on solar panels or mirrors can reduce the
f output of photovoltaic panels by as much as 30% in just??? New
VI‘ . waterless method cleans dust from solar installations in the

Dust deposition on solar photovoltaic panels dramatically weakens the
panel working operation and service life. In this study, the formation and
evolution process of dust deposition on solar photovoltaic panels are
studied using a computational fluid dynamics???discrete element model

(CFD???DEM) method. Moreover, the dust motion characteristics under
different ??2?

A Jordanian research team has designed a cleaning technique for solar
modules that uses static electricity to remove dust from panel surfaces.

The system features an electrostatic ionizer that

Dust removal for real solar panels and the impact of ADRS on solar
‘ panels. a) Photograph of the experimental scene. and a peak voltage of
- 18 V (Shandong Tanyue Internet of Things Technology Co., Ltd.). The
| solar panel in the test under different connection types and stability under
high voltages has an area of 27 x 20 cm, a peak power of 5

The effect of dust and ether impurities on PV panel performance:
Natural/outdoor: Dust size, shape and disruption was tested on PV for
street lighting. PV power losses: Iraq: 2013: Abd Salam Al-Ammri et al.
(Al-Ammri et al., 2013) PV concentrators: Fine and coarser dust (size
fractions: less than 2.5 ? 1/4 m (fine particles) and 2.5???15 ? 1/4 m
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The traditional dust removal methods for PV panels include natural
cleaning with high winds and rainfall [16], manual cleaning [17], water
spraying [18], robot dust removal [19], and self-cleaning coating
[20].However, although the above methods have achieved better dust
removal results when applied in some areas, the prevailing problems such
as high labor ???

Dust is one of the environmental problems that directly affects the
performance of solar energy systems. The goal of the present paper was
to study and model the performance loss of a photovoltaic

PDF | On Feb 1, 2024, Zeid Bendaoudi and others published An Improved
Electrostatic Cleaning System for Dust Removal from Photovoltaic Panels
| Find, read and cite all the research you need on

imizing reflective loss (7), keeping solar panels cool by active and passive
methods (8), actively changing the angular positioning to track sun (9),
nanotexturing the silicon for maximizing absorbance (10, 11), etc. Despite
all of the recent improvements in PV technology, dust accumulation on
solar panel surfaces blocks a significant portion of

This amount of energy resembles 0.1% of the energy produced by a 1 m 2
photovoltaic panel. In addition, the electric curtain technique has been
proven to be able to quickly clean solar panels; the dust layer can be
removed in minutes, allowing very high yields to be achieved under dry
ambient conditions.
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Solar power is expected to reach 10% of global power generation by the
year 2030, and much of that is likely to be located in desert areas, where
sunlight is abundant. But the accumulation of dust on solar ???

It is important to ensure the efficiency of solar PV power generation [11]
itable cleaning methods have been used to regularly remove the dust
deposited and reduce the icing potential on surfaces of PV modules, such
as manual cleaning [12], automatic cleanings [13] and passive surface
treatment [14].When passive surface treatments are adopted, the dust ???

New particles collide with the dust layer, they may resuspend the
deposited particles and return to the air together, which is called
"collision-driven resuspension”. Technology roadmap: solar photovoltaic
energy. International Energy Agency, France (2014 Characterization of
electrodynamic screen performance for dust removal from

The adhesion of dust on the surface of solar photovoltaic panels may have
a series of impacts on the economy: the decline in the performance of
photovoltaic panels will directly affect the energy generation efficiency of
the solar system, thereby affecting the entire energy supply chain; The
performance degradation caused by dust adhesion can lead to an ???

Despite all of the recent improvements in PV technology, dust
accumulation on solar panel surfaces blocks a significant portion of
incident sunlight and remains a major operational challenge for the
industry ??7?
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In addition, the structural design of PV panels can affect the accumulation
of dust and the potential degradation in performance, it was found that
frameless PV panels experience uniform distribution of dust, while the
distribution of dust in the framed ones is nonuniform due to the increased
accumulation at the bottom of the panel where the frame prohibits the flow
of dust ???

Solar panel installation is generally exposed to dust. Therefore, soiling on
the surface of the solar panels significantly reduces the effectiveness of
solar panels. Accumulation of dust also shortens their lifespan and
reduces efficiency by about 15% to 20%. A significant reduction in the
efficiency of solar photovoltaic panels has been observed due to
inadequate ???

demonstration of this technology for dust removal from solar panels was
based on a NASA prototype containing parallel electrodes connected to a
single-phase AC power supply [25]. This concept was extended to prevent
Martian dust deposition on solar panels, where the screen of conducting
electrodes was incorporated

A voltage of 12 KV was applied to achieve a 95% recovery of lost power
from the test solar panel. Contrary to other EDS research, where relative
humidity causes increased adhesion forces on the patrticle, this study
leveraged the humidity condition to induce the charging of dust particle to
clean the solar panels"” surface [103].

The mechanism of dust deposition on photovoltaic panels is a
gas???solid-electric multidirectional coupling process. There is a large
electrostatic field in the vicinity of the solar PV glass, leading to the
deposition of charged dust particles. Dust prevention and removal of
photovoltaic modules
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In desert regions, PV installations have been increasing in recent years.

Eé - Desert in the world which almost covers one-third of the land surface is
= , obviously one of the greatest locations for the deployment of large-scale
~ solar PV power plants to fulfill the electricity demands [] Fig. 2 world,

desert map is depicted, in an approximation 1896 million hectares of the
2?7

N Introduction. Solar and thermal energy harvesting systems are currently
experiencing a tremendous growth in installation and implementation. In

“ the last decade, the increase in demand for cleaner, renewable resources
= for energy enabled solar to average an annual growth rate of 68% and is

projected to grow even more.

Efficiency of solar panel depends on maximum voltage generated,
temperature, irradiation and environmental factors. 1.2 Need to Remove
Dust on Solar Panel. Dust accumulation in solar panel is a major issue
faced in field of renewable energy sector. Sun's irradiance is obstructed
from reaching solar panel due to dust deposition on the panel.

Potential Dust and Dirt Accumulation: Because the backside of bifacial
panels is exposed, dust and dirt will likely accumulate there, requiring
more frequent cleaning and maintenance. Flexible solar sheets are a new
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This new brush shows promise for use in solar panel dust mitigation due
to its effective cleaning performance and low cost, and does not induce
‘ any damage to the surface of the solar panels. View

/=

H3

(C) 2025 PV Storage Systems 5/6 Web: https://www.twojaelektryka.com.pl



NEW TECHNOLOGY FOR DUST REMOVAL

[N
t’f:';:. SOLAR :ro.

OF SOLAR PHOTOVOLTAIC PANELS

]

e e

] Luu‘uu'_.

el b |

r

=

e e

\
X

\}\\\\\\\\\\N\HIIHHW// f

7.

(C) 2025 PV Storage Systems

Electrostatic dust removal has the advantages of energy saving, high
efficiency, and controllability, and has become the preferred dust removal
solution for solar photovoltaic (PV) panels in recent years. This paper
investigates a new electrostatic adsorption dust removal method for solar
PV panels based on the electrostatic dust removal effect of carbon
nanotubes ???

Due to long-term exposure to the outdoor environment, the surface of
solar equipment will accumulate a large amount of dust and dirt, which will
reduce the efficiency of photovoltaic power generation and affect the
performance and life of the equipment [5, 6].The method of solar dust
removal mainly includes the following: (1) Mechanical cleaning: Use ???

This study explores the use of electrostatic cleaning to remove dust from
the surface of photovoltaic solar panels. First of all, existing systems used

for dust removal from solar panels were evaluated. Then, the effects of
??7?

A new four-stage automatic "dry cleaning" method for solar panels has
been reported ; investigated dust removal methods including natural tools,
mechanical tools, electrostatic tools and self-cleaning nano-film; a
piezoelectric actuator-based cleaning system with a light weight and
compact structure was reported in .
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