
EFFECT OF SOILING ON
PHOTOVOLTAIC MODULES

How does soiling affect solar power generation?

Abstract: Power generation of photovoltaic (PV) modules undergoes harsh environmental conditions.

Accumulation of dust on the surface of PV modules,also referred to as soiling is one of the important factors.

It limits the penetration of solar energy onto the solar cell and reduces the energy output.

Does soiling affect solar PV modules?

Khan et al. (2022) established in a review that a thorough investigation of the impact of dust in various

geographic regions is necessary as this will help in developing new strategies and methods that can lessen

the impact of soiling on the surface of the solar PV modules at that site.

How does soil accumulation affect a photovoltaic (PV) module?

Multiple requests from the same IP address are counted as one view. Soil accumulated on a photovoltaic

(PV) module can significantly reduce the transmittance of the cover glass,resulting in power losses and

consequent economic losses. Natural atmospheric parameters influence the accumulation of soil at various

geographic locations.

Does surface soiling affect power generation of photovoltaic modules?

TABLE 4. Influence of surface soiling on power generation of photovoltaic modules. Outdoor natural soiling

accumulation, the surface soiling density of PV panels is about 0.644 g/m 2 /week.

How does soiling affect PV generation?

In addition,the major contributors to the degradation of the PV generation were PV operating temperature and

soiling effect. The effect of soiling significantly reduced the PV performance by about 10%.

How does soiling affect a photovoltaic panel?

Due to the blocking effect of soiling particles,the light energy entering the glass interior is reducedby

approximately D Elight +Elight11 compared with the clean surface,and the light transmittance of the PV glass

is accordingly reduced . Light propagation on a dusty glass surface of a photovoltaic panel.
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The topic of soiling of photovoltaic module (PV) and

concentrated solar power (CSP) collectors has

recently gained increasing attention due to its

impact on solar power production, especially in arid

and semi-arid areas with high concentrations of

airborne dust.  Zaihidee et al. [13] provide a review

on optical effects of dust deposited on 

Power generation of photovoltaic (PV) modules

undergoes harsh environmental conditions.

Accumulation of dust on the surface of PV modules,

also referred to as soiling is one of the important

factors. It limits the penetration of solar energy onto

the solar cell and reduces the energy output. This

article aims to study the detrimental effects of soiling

losses on solar ???

Soiling Effect on PV Modules Workshop, 5-7 April

2016, Dubai, U.A.E. Tests of functional coatings on

glass adapted to extreme -arid and maritimeclimatic

conditions for solar energy systems.
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Continuously improving solar utilization and power

generation efficiency is an inevitable requirement for

PV modules, and inevitably, soiling is a

location-dependent environmental factor that cannot

be ignored.

ANN models might also be used to model dust

deposition affecting transmittance of PV modules,

forecasting output power, studying the effect of

soiling on energy production, and estimating the

soiling losses based on the density of dust and

particle size composition under artificial soiling

conditions [172, 173]. Recently, unmanned aerial 

We explore the impact of atmospheric aerosols,

soiling (with only precipitation removal) and clouds

on PV efficiency on fixed panels using four

scenarios: (1) all-sky (both aerosol and clouds are 
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Photovoltaic power generation is an important clean

energy alternative to fossil fuels. To reduce CO2

emissions, the Chinese government has ordered the

construction of a large number of photovoltaic (PV)

panels to generate power in the past two decades;

many are located in desert areas because of the

sufficient light conditions. Large-scale PV

construction in desert ???

This paper has investigated the partial shading of a

photovoltaic (PV) module by soil which has

accumulated on the surface of the PV. The effect on

the voltage (DC) and current (DC) were discussed

for shading due to soiling. In general, there are two

types of soil shading on PV modules, which are

known as hard shading and soft shading.

Soiling by dry deposition affects the power output of

photovoltaic (PV) modules, especially under dry and

arid conditions that favor natural atmospheric

aerosols (wind-blown dust). In this paper, we report

on measurements of the soiling effect on the energy

yield of grid-connected crystalline silico ???
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Ramli et al. made a study in Indonesia to study the

effect of soiling on PV output power and concluded

that dust accumulation for a period of two weeks

reduced the PV power output by 10.8% in dry

season. 2 Soiling Loss. Loss of power due to dust,

dirt and snow falling over the surface of the PV

module is called soiling loss. Deposit of dust on 

Soiling refers to the accumulation of dirt on the

surface of photovoltaic (PV) modules, which affects

their optical properties, and consequently, the

economic profitability of projects [].This

phenomenon has been extensively investigated in

recent years due to the widespread adoption of PV

in various locations worldwide, including desert,

urban, industrial, ???

Measurements of the soiling effect on the energy

yield of grid-connected crystalline silicon PV

modules deployed in five cities across a north-south

transect in the Atacama Desert found that the

combination of high deposition rates and infrequent

rainfalls led to annual energy losses that peaked at

39% in the northern coastal part of the desert.
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Soiling is a phenomenon that diminishes the output

power of PV modules. This power reduction varies

as a function of several meteorological and

environmental parameters, such as precipitation,

wind and particulate matter [9].Furthermore, the

losses can significantly differ from one location to

another, causing power drops higher than 50% in

desert regions [10].

Younis et al. (2017) modeled and calculated the

dust soiling effects on a single PV module using

statistical modeling over sample data. The

researchers collected this data by conducting

laboratory tests on a mono-Si PV module inside a

solar/weather simulation chamber. The team

repeatedly added a set amount of plaster soil for

each chamber run 

results are validated by comparing them with other

studies. The results show that the soiling eect is not

dependent on the modules'' capacity. Keywords

Photovoltaic module ? Soiling ? Dust deposition ?

Energy loss ? Power output ? Transmittance

Introduction Over the past few decades, renewable

energy sources such as
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In this paper, we report on measurements of the

soiling effect on the energy yield of grid-connected

crystalline silicon PV modules deployed in five cities

across a north-south transect of approximately

1300km in the Atacama Desert ???

Power generation of photovoltaic (PV) modules

undergoes harsh environmental conditions.

Accumulation of dust on the surface of PV modules,

also referred to as soiling is one of the ???

Measuring soiling effects in bifacial modules is an

important milestone for the technology, since it is an

important source of efficiency loss, thus relevant to

the industry when evaluating and designing bifacial

systems.  Soiling is the accumulation of dust, dirt,

snow, or any substance over the photovoltaic

module, decreasing its 
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DOI: 10.1016/J.SETA.2019.05.007 Corpus ID:

181952932; Effect of soiling on wind-induced

cooling of photovoltaic modules and consequences

for electrical performance

@article{Goossens2019EffectOS, title={Effect of

soiling on wind-induced cooling of photovoltaic

modules and consequences for electrical

performance}, author={Dirk Goossens and Rickard

???

J. Cano [8] has studied the effect of tilt angle of PV

modules on deposition of soiling in Arizona State.

This study shows that during the period of January

through March 2011 there was an average 

Soiling of photovoltaic modules- Review. Anitha

Shaju 1 and Rani Chacko 2. Published under

licence by IOP Publishing Ltd IOP Conference

Series: Materials Science and Engineering, Volume

396, International Conference on Recent

Advancements and Effectual Researches in

Engineering Science and Technology (RAEREST)

20-21 April 2018, Kerala ???
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The performance of photovoltaic (PV) systems can

be significantly impacted by various factors such as

increasing cell temperatures, soiling, and mismatch

losses due to dust accumulation. A recent study

delved into the effects of PV soiling rates of 0.2%,

0.4%, and 0.7% on system efficiency, revealing

crucial insights. In the Iraqi climate, characterized by

high ???

Measurements of the soiling effect on the energy

yield of grid-connected crystalline silicon PV

modules deployed in five cities across a north-south

transect in the Atacama Desert found that the

combination of high deposition rates and infrequent

rainfalls led to annual energy losses that peaked at

39% in the northern coastal part of the desert.

Soiling by dry deposition ???

In addition, the impact of episodic cleaning and its

frequency on photovoltaic module power losses was

explored. The analysis found that accumulating

these particles on photovoltaic modules decreases

transmittance and lowers the resultant power.

Chanchangi et al. investigated the effect of soiling

on solar photovoltaic panels. A solar simulator 
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PDF | Soiling on PV modules is known to reduce PV

system performance, mainly in dry arid climatic

conditions.  Photovoltaic Modules: Effect of Tilt

Angle on Soiling. June 2014; DOI:10.1109/PVSC 
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