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Heydarabadi et al. have performed a numerical analysis of airflow and
dust accumulation over a tilted photovoltaic panel. It was demonstrated
that the highest particle mass flux over the photovoltaic panel for a particle
diameter larger than 10 ? 1/4 m and particle smaller than 1 ? 1/4 m occurs
at an inclination angle of 30? and 907?, respectively

A comprehensive review of existing literature reveals that dust and
temperature are consistently significant factors in PV panel degradation
[1], [17].Regular cleaning using the appropriate methods based on the
type of dust can mitigate performance loss in PV modules [18].Managing
the operational characteristics of PV systems, such as reliability,
availability, ???

Ref. (AlBusairi H A, 2010) investigated the accumulation of dust on PV in
Kuwait (which environment is desert with high RH). While dry dust has a
limited impact on the productivity of PV, dust accumulation on these
panels followed by light rain or high humidity produces a sticky layer on
the surface, especially those with small tilt angles.

As a result of the study, it was stated that there might be a performance
reduction of up to 80% with the effect of dust on the power output of PV
panels. Also, the choice of dust cleaning may

This paper is organised as follows: section Il outlines the proposed review
methodology, section Il explains the significance of studying dust
accumulation and its impact on PV panels performance, section IV
discussed the impact of dust particles and depositions on the performance
of PV panels, section V clarifies the performance parameters of PV
systems and ?7?77?
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ABSTRACT Photovoltaic systems (PV) have been extensively used
worldwide as a reliable and effective renewable energy resource due to
their environmental and economic merits. However, PV systems are prone
to several environmental and weather conditions that impact their

performance. Amongst these conditions is dust accumulation, which has a
??7?

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 sensor. To reduce the effect of dust accumulation, solar panel cleaning
was proposed with flying drones at certain height and given time intervals
(Mohandes et al., 2021). The downward thrust of

(Mekhilef et al. 2012), authors have studied the impact of dust
accumulation, wind speed and humidity on the performance of PV panels.
It was concluded that dust deposition, air velocity and

The operating efficiency of a solar panel is 15-22% and due to various
factors, such as shadows, snow, high temperatures, dust, dirt, bird
droppings, pollen and sea salt, the efficiency is

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.
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The major challenges, limitations and strengths of each PV cleaning
approaches are discussed, with the review establishing that dust
accumulation significantly influences the PV power loss, ???
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In desert area, the accumulation of dust on PV panel surface is very high.
The reduction in solar efficiency due to dust on PV panel is approximately
40%. In this context, various PV system cleaning methods are adopted
currently (Kumar and Chaurasia 2014). The analysis under this category
of the environmental effects is the most frequent and

([T

Nevertheless, one challenge that arises with the outdoor use of PV
modules is the accumulation of dust and soiling on their surfaces. This
build-up acts as a barrier that impedes the interaction between the module
and the incident light, thereby impacting its performance [6].Dust
comprises various substances or particles with a diameter smaller than
500 ? 1/4 m ???

The amount of the light distraction on the PV is made by the accumulation
\ N X( of particles of dust which in turn decreases efficient performance as well
- E as leads to a reduction of money flow for the

on the impact of dust and dirt accumulation on the energy production of
solar panels and mitigation initiatives to keep them dust-free. Even though
several review articles are pre-
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Additionally, searches were not limited to a specific region or country and
was performed at a global level. The secondary selection was made
based on articles dealing with "PV Panel Dust Accumulation”, "PV Panel
Dust Aggregation”, "Impact of Dust on PV Panel", "PV Panel Cleaning",
and "PV Panel Cleaning Solutions". 1.8.

Understanding the impact of dust depositions on PV panels and how to
mitigate them requires special attention especially in the design and
development stages of PV panels, yet it would be an opportunity to study
the feasibility and ???

Section 2 describes the factors contributing to dust deposition on PV
panels, Section 3 illustrates the impacts of dust accumulation on PV
panels and Performance degradation, Section 4 elaborates the
mathematical modelling for dust accumulation, Section 5 summarizes the
most recent cleaning methods to improve PV system efficiency and finally
Section 6 discusses the ???

This article presents an empirical review of research concerning the
impact of dust accumulation on the performance of photovoltaic (PV)
panels. After examining the articles published in international scientific
journals, many differences between the studies were found within the
context of the PV technologies used, the contribution to this type of study
from different ???

Interestingly, most research has reached a consensus that solar panels
can lose up to 40-50% power due to dust accumulation. [2,6,7] It is also
important to note that other variables can affect the impact of dust
settlement on solar panels, ???
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This study provides a comprehensive review of 278 articles focused on
the impact of dust on PV panels" performance along with other associated
environmental factors, such as temperature

The world is shifting towards renewable energy sources due to the harmful
effects of fossils fuel-based power generation in the form of global
warming and climate change. When it comes to renewable energy
sources, solar-based power generation remains on top of the list as a
clean and carbon cutting alternative to the fossil fuels. Naturally, the sites
chosen for ???

Impact of Dust and Shade on Solar Panel Efficiency and Development of

ﬁg% o a Simple Method for Measuring the Impact of Dust in any Location This
gga HL study investigates the impact of dust accumulation on photovoltaic solar
‘ P__E modules in ???
There was fluctuation in the voltage reading as figure-2 shows. This
gﬁi _— fluctuation was due to wind effect that removed some dust from the solar
7 Ega an panel. Fig. 1. The effect of dust accumulation on the tested PV current ??7?
) % x100 x100 (5) (6) Fig. 2. The effect of ???

Enhancing the reliability of photovoltaic (PV) systems is of paramount
importance, given their expanding role in sustainable energy production,
carbon emissions reduction, and supporting industrial growth. However,
PV panels commonly encounter issues that significantly impact their

performance. Specifically, the accumulation of dust and the rise in internal
?7??
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(2017). In Mekhilef et al. (2012), the authors have studied the impact of
dust accumulation, wind speed and humidity on the performance of PV
panels. It was concluded that dust deposition, air velocity and humidity are
inter-dependent and that in order to estimate the efficiency of the PV
system in a comprehensivemanner

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
2?7?

The "2022 LONGi Global Customer Satisfaction Survey Report" shows
that 80.13% of residential and C& | scenarios are troubled by module dust
accumulation. Anti-dust innovation for solar panels would not only boost
base-line PV system performance, but also reduce the frequency of
module cleaning, saving on O& M costs.
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