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Overview

Do environmental and operational factors affect the performance of solar PV
cells?

In this study, an investigation about recent works regarding the effect of
environmental and operational factors on the performance of solar PV cell is
presented. It is found that dust allocation and soiling effect are crucial, along
with the humidity and temperature that largely affect the performance of PV
module. 

What environmental factors affect solar PV performance?

This review examined the many environmental factors that influence solar PV
performance. The individual and combined effects of several key factors must
be understood and mitigated to optimize PV output: solar irradiance,
temperature, cloud cover, dust and pollutants, snow cover, albedo, and
extreme weather events. Some of the key findings are:. 

How does environmental conditions affect solar power generation?

However, environmental conditions as well as operation and maintenance of
the solar PV cell affect the optimum output and substantially impact the
energy conversion efficiency, productivity and lifetime, thus affect the
economy of power generation. 

How does climate affect solar power production?

These new growth areas have diverse environmental conditions, where factors
like higher temperatures and aerosol concentrations strongly impact solar
power production. A comprehensive review of these effects therefore aids PV
performance and siting optimization. 

What factors affect solar energy output?

Fourth, terrain factors like albedo and snow present mixed effects, with
increased reflection boosting output but snow obstructing panels. Fifth,
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extreme weather like wildfires and hailstorms cause substantial damage,
while solar eclipses lead to large but short-lived output losses. 

Does solar irradiance affect PV performance?

Some of the key findings are: Solar irradiance is the most significant factor
affecting PV performance, with the strongest impact near the equator. Higher
temperatures reduce PV efficiency, with a typical loss of 0.4–0.5 % loss per 1
°C increase.
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Solar outdoor site energy effect

  

Energy-Efficient Outdoor Fencing
with Air ...

Jan 2, 2025 · In this study, the authors
conducted a comprehensive review of
the scientific and technical literature in
the field of heat transfer in outdoor ...

  

Environmental Impacts of
Renewable Energy: ...

Aug 1, 2025 · One of the fastest ways to
prevent the worst impacts of climate
change and extreme weather events is
to rapidly replace electricity produced ...

  

Effects of different environmental
and ...

Dec 27, 2021 · The rapid depletion of
fossil fuel reserves as well as their
adverse environmental impact heighten
the quest for cleaner and sustainable
energy ...
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Comparative analysis of outdoor
energy harvest of organic ...

Oct 1, 2023 · In this study, we provide
insight into how the solar incidence
angles, irradiance, and module
temperature determine the energy
harvest of OPV modules under outdoor
operational ...

  

Perovskite Solar Cells go Outdoors:
Field Testing and Temperature  

May 28, 2020 · In this paper, laboratory
and rooftop performance of perovskite
solar cells under changing temperature
and irradiance is analyzed. By
integrating laboratory data trends and ...

  

Investigation of the impacts of
microclimate on PV energy ...

Nov 1, 2020 · To assess the effects in
terms of PV energy efficiency, 14 single-
building microclimate simulations were
performed. It was found that trees can
substantially reduce air ...

  

Analysis of the long-term effects of
solar radiation on the ...

May 15, 2022 · In addition to this, the
method was also applied to evaluate the
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effect of solar radiation on occupants in
office buildings located in different
climate zones in China, which ...

  

Long-term outdoor performance of a
solar farm ...

Mar 28, 2025 · Outdoor performance
monitoring of the emerging photovoltaic
technologies, such as organic or
perovskite solar modules, under real-life
...

  

Superior energy output of solar
trees compared to flat fixed ...

Aug 19, 2025 · Solar trees are a
promising dual-solution to align energy
and environmental priorities as global
commitments call for the tripling of
renewable capacity by 2030 while ...

  

Daytime thermal effects of solar
photovoltaic ...

Sep 24, 2024 · Understanding such
extensive canopies' thermal and
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mechanical characteristics is crucial to
developing an efficient site selection
strategy and ...

  

Perovskite Solar Cells go Outdoors:
Field Testing and ...

Jul 7, 2020 · Perovskite solar cells (PSC)
have shown that under laboratory
conditions they can compete with
established photovoltaic technologies.
However, controlled laboratory ...

  

Perovskite Solar Cells go Outdoors:
Field Testing and ...

Jul 7, 2020 · 1. Introduction Perovskite
solar cells (PSC) have shown that under
laboratory conditions they can compete
with established photovoltaic
technologies. However, controlled ...

  

The Open Solar Outdoors Test Field
Explained

The Open Solar Outdoors Test Field
(OSOTF) is a project organized under
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open-source principles, which is a fully
grid-connected test system that
continuously monitors the output of ...

  

Solar Energy 

Apr 3, 2024 · Solar energy is any type of
energy generated by the sun. Solar
energy is created by nuclear fusion that
takes place in the sun. Fusion occurs ...

  

Sharing the light, impact of solar
parks on plant ...

May 5, 2025 · Societal Impact Statement
Solar parks enable renewable energy
production at a large scale, thereby
reducing greenhouse gas emissions. ...

  

Daytime thermal effects of solar
photovoltaic ...

Sep 24, 2024 · These effects intensify
with increased incoming solar irradiance.
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Aside from providing a preliminary
understanding of the effect of solar
panels ...

  

How is the outdoor solar power
generation effect

To identify the effects, we first estimate
the extent to which increasing solar
displaces coal generation using hourly
variation in plant-level power generation
between 2012 and 2017. 2 ...

  

The Science Behind Solar Site
Surveys: Key Factors for Maximum
Solar  

Discover the science behind solar site
surveys and how factors like sunlight
availability, roof structure, and local
regulations impact solar panel
performance. Learn how to maximize
your ...

  

Perovskite Solar Cells go Outdoors:
Field Testing ...

May 28, 2020 · In this paper, laboratory
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and rooftop performance of perovskite
solar cells under changing temperature
and irradiance is analyzed. By ...

  

The environmental factors affecting
solar photovoltaic output

Feb 1, 2025 · Environmental factors
critically affect solar PV performance
across diverse climates. High
temperatures reduce solar PV efficiency
by 0.4-0.5 % per degree Celsius. Dust
can ...

  

Influence of outdoor conditions on
PV module ...

May 19, 2023 · Improvement in the
precision of outdoor performance
measurements of photovoltaic (PV)
modules is investigated for a wide range
...

  

Perovskite Solar Cells go Outdoors:
Field Testing and ...

Perovskite solar cells (PSC) have shown
that under laboratory conditions they
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can compete with established
photovoltaic technologies. However,
controlled laboratory measurements
usually ...

  

Investigation of the impacts of
microclimate on PV energy ...

Nov 1, 2020 · The study shows that
street trees can reduce the energy
output of rooftop PV significantly
depending on their height and location,
and it confirms the need for solar access
...

  

Mimicking Outdoor Ion Migration in
Perovskite ...

Mar 5, 2025 · Perovskite solar cells
(PSCs) are expected to transform the
photovoltaic market; however, their
unproven operational stability requires ...

  

Mitigating the impact of ultraviolet
radiation and extreme ...

Apr 1, 2025 · The financial sustainability
and optimal performance of solar energy
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systems depend on the resilience of
solar cells and panels against aging
processes. This study focuses on ...

  

Farmer's Guide to Going Solar ,
Department of ...

3 days ago · Farmers can benefit from
solar energy in several ways--by leasing
farmland for solar; installing a solar
system on a house, barn, or other
building; ...

  

The Performance of Solar PV Panels
and Arrays Affected by Outdoor  

Jun 15, 2024 · Environmental factors
affect solar photovoltaic (SPV) system's
output power rating because they
significantly influence the quantity and
amount of solar insolation under outdoor
...

  

Effects of different environmental
and ...

Dec 27, 2021 · In this study, an
investigation about recent works
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regarding the effect of environmental
and operational factors on the
performance of solar PV ...

  

Perovskite Solar Cells go Outdoors:
Field Testing ...

May 28, 2020 · Perovskite solar cells
(PSC) have shown that under laboratory
conditions they can compete with
established photovoltaic technologies. ...

  

Dual impacts of solar-reflective
façades in high

Dec 1, 2024 · In the context of rising
urban temperatures, this investigation
delves into the impacts of solar
reflectance on glazed facades, shedding
light on urban microclimates and the
resulting ...

  

The extra climate benefits of solar
farms 

Jun 12, 2025 · The environmental
impacts of solar farms are highly
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variable, influenced by solar farm
specifications, site locations, and the
interplay of natural and human
processes.

  

Seasonal Effects on Outdoor
Stability of Perovskite Solar  

Nov 26, 2024 · The critical challenge for
the commercialization of perovskite solar
cells (PSCs) is their operational stability.
PSCs' outdoor operation exposes the
cells to a combination of stress ...

  

Seasonal Effects on Outdoor
Stability of ...

Nov 26, 2024 · The critical challenge for
the commercialization of perovskite solar
cells (PSCs) is their operational stability.
PSCs' outdoor operation exposes the ...

  

CHARACTERISING PV MODULES
UNDER OUTDOOR ...

Dec 5, 2023 · Oerlikon Solar presently
measure outdoor performance of their
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own, customers' and competitors'
modules at several sites around the
world, Table 2 details two locations ...

  

Literature Review of the Effects of
UV Exposure on PV ...

We review known degradation
mechanisms which have been shown to
arise from UV exposure of PV modules,
and examine the dependence of those
degradation mechanisms on UV ...

  

Solar Energy , Journal ,
ScienceDirect by Elsevier

The Official Journal of the Solar Energy,
the official journal of the, is devoted
exclusively to the science and
technology of solar energy applications.
ISES is an UN-accredited membership ...

  

Seasonal Effects on Outdoor
Stability of ...

Feb 25, 2025 · Perovskite Solar Cells The
commonly used lifetime indicator T80 of
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perovskite solar cells is shown to be
season/climate dependent by outdoor ...

  

Surface wettability effects on self-
cleaning efficacy: Outdoor  

Dec 1, 2023 · A review on cleaning
mechanism of solar photovoltaic panel,"
2017 International Conference on
Energy, Communication, Data Analytics
and Soft Computing (ICECDS), ...
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