
RESIN-COATED PHOTOVOLTAIC PANELS
TO PREVENT SAND AND DUST

This paper reviews the impact dust accumulation for long-term on the

performance of photovoltaic (PV) modules. It examines accumulation

impact on the PV efficiency, their solar energy production, and their

lifetime. The paper also discusses the various strategies for preventing

dust accumulation, such as waterproof coatings, hydrophobic coatings,

and anti ???

Experiments under the actual working conditions of PV panels also show

that the coating is indeed self-cleaning, which can improve the efficiency

of the PV panels and lower the temperature of the PV panels, thus ???

Photovoltaic (PV) systems, which harvest sustainable and clean energy

from the sun, accumulate dirt or particles like dust, water and sand. This

build-up leads to a reduction in the light energy reaching the solar cells

???

Photovoltaic (PV) power generation is a clean energy source, and the

accumulation of ash on the surface of PV panels can lead to power loss.

For polycrystalline PV panels, self-cleaning film is an economical and ???

This paper presents a comprehensive review regarding the published

work related to the effect of dust on the performance of photovoltaic

panels in the Middle East and North Africa region as well as the Far East

region. The review thoroughly discusses the problem of dust accumulation

on the surface of photovoltaic panels and the severity of the problem. ???

(C) 2025 PV Storage Systems 1 / 7 Web: https://www.twojaelektryka.com.pl



RESIN-COATED PHOTOVOLTAIC PANELS
TO PREVENT SAND AND DUST

The power generation efficiency by comparing cleaned and uncleaned

photovoltaic panels. The power generation is reduced by 10%. It is

recommended to clean the photovoltaic panels once a month and use

self-cleaning nanomaterials. [14] Paudyal et al. Kathmandu: A 5-month

dust deposition experiment.

The accumulation of dust particles on the surface of photovoltaic (PV)

panel greatly affects its performance especially in the dusty areas. In the

present work, an experimental and theoretical 

4 ? The goal of this study is to develop a durable and multifunctional

coating with superhydrophobicity, high light transmittance and strong

infrared radiation, which is applied to ???

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 ???

Dust accumulation on photovoltaic (PV) panels in arid regions diminishes

solar energy absorption and panel efficiency. In this study, the

effectiveness of a self-cleaning nano-coating thin film is 
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To combat this, solar panel manufacturers have implemented several

technologies such as self-cleaning coatings and panel inclinations to

minimize the amount of dust buildup on panels. Additionally, regular

cleaning schedules can help keep panels operating at optimal

performance.

When the solar panel is installed in outdoor environment, dust particles in

the air and in the environment accumulate on the surface, which seems to

reduce the conversion efficiency by 10???40%.  are more prone to soiling

issues, owing to the presence of Thar Desert. The fine sand particles

deposit on the PV panels and reduce the incident 

The components of a solar panel [16].  bound and resuspension process

of dust particles to prevent dust deposition,  Lu et al. tested the light

transmittance of glass coated with super-hydropho-

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 ???

This research conducted an experimental investigation of the

effectiveness of a self-cleaning nano-coating thin film in reducing dust

buildup on photovoltaic (PV) panels in harsh climatic
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Dust pollution presents a wide range of adverse effects to product

functionalities and the quality of human life. For instance, when dust

particles deposit on solar photovoltaic panels, sunlight 

The photovoltaic (PV) solar panels are negatively impacted by dust

accumulation. The variance in dust density from point to point raises the

risk of forming hot spots. Therefore, a prepared PDMS 

Dust impact on PV performance. In LONGi laboratory conditions, 90 mm

dust sedimentation is able to cause 23.39% power loss. U.S. Renewable

Energy Laboratory data show that dust accumulation can lead to a loss of

efficiency of 7%, even up to 50% in areas of high ash accumulation, and a

loss of 20% for household use.

Moreover, the coated PV module had a 10% lower cell temperature. Even

worse, [143] discovered that dust accumulation on a PV module's surface

could raise the dusty cell's temperature by more than 

For instance, one of the most significant threats to PV technology's

performance is the deposition of dust on PV module systems [6].Dust

affects energy absorption, heat dissipation, and thermal equilibrium on

module surfaces, thereby influencing the operational dynamics of PV

systems [7], [8]).Dust accumulation is more frequent in arid and semi-arid

???
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Optical materials exhibiting high antireflective properties have attracted

great interest owing to their wide range of applications in solar

photovoltaic (PV) cells, mirrors, glasses, photodetectors, etc. (Guo et al.

2013; Kim et al. 2017; Wan et al. 2017; Dong et al. 2018; Zhang et al.

2019a).For an efficient solar cell, the outer surface of the glass cover must

be coated with ???

The daily power generation of the solar panel totaled 0.934 kWh/m 2,

while that of the solar pavement module is 0.152 kWh/m 2, which is about

16.28% of the original solar panel. The power generation of the solar

pavement slab model totaled 0.104 kWh/m 2 at an inclination angle of 0?.

The main reason for the low power-generation efficiency of 

The purpose of this study was to develop a self-cleaning and antireflective

coating for commercial solar panels using low surface energy materials

such as PVDF (Polyvinylidene fluoride), PDMS (Polydimethylsiloxane),

and TiO2 as an antireflective agent. This work addressed the significant

impact of environmental dust deposition on solar panel ???

Conversion efficiency, power production, and cost of PV panels'' energy

are remarkably impacted by external factors including temperature, wind,

humidity, dust aggregation, and induction characteristics of the PV system

such as tilt angle, altitude, and orientation. One of the prominent elements

affecting PV panel performance and capability is dust. Nonetheless, ???

Dust on the south-facing PV panels first increased rapidly and then

decreased under the influence of rainfall. In the absence of rainfall, dust

on south-facing PV panels placed at 45? for 30 days was 1.90 % lower

than in the east direction, and 7.32 % and 11.95 % higher than in the west

and north directions, respectively. [63] 2022
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The third countermeasure is the application of mechanical vibrations. It

has been reported that surface acoustic waves can effectively remove

large dust particles deposited on an inclined PV panel [4]. Furthermore,

vibrations generated by an eccentric rotating mass motor can be

effectively used on anti-dust coated panels [5].

Many countries have now joined the carbon-neutral initiative [].Fossil fuels

such as oil, coal, and natural gas produce large amounts of greenhouse

gases that place an irreversible burden on the environment ???

To answer these questions, we developed the following keywords to

search for appropriate research works: dust impact on PV; PV dust

accumulation; PV cleaning and dust mitigation for PV systems. The

inclusion criteria were set for research that aims to present a clear

procedure to examine the effects of dust accumulation on PV or propose a

technique to ???

The soiling of PV module glass is the phenomenon of dust deposition on

PV glass: the dust particles are loaded in air as aerosols (Ortore and

Francione 2008), pollens, sand grains, birds dirt, etc. When these particles

accumulate on glasses of PV panels, it is difficult to remove if no cleaning

is regularly practised.

The performance of a photovoltaic panel is affected by its orientation and

angular inclination with the horizontal plane. This occurs because these

two parameters alter the amount of solar energy 
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This device uses the power from the solar panel and cleans the panel and

night. This robot can clean the dust and bird droppings effectively. It can

also withstand extreme heat, humidity and coldness. To reduce the impact

of dust on solar panel surface, a robotic arm-based self-automated dust

removal system was designed and developed using IR 
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