Y

Volume 2, Issue 3, March - 2024 ISSN(E): 2938-3773

ASSESSING THE EFFECTIVENESS OF SOLAR PANELS IN
URBANIZED AREAS: AN ANALYSIS OF BENEFITS AND
CHALLENGES

Amyposa Haranbsa KOpseBHa

5
=

r
0

Crapmmii mpernoaBaTenb, Y HUBEPCUTET HHPOPMALIMOHHBIX
TexHojorui, Pecrryonuka Y30ekucran
E-mail: amuryonok@list.ru

Abstract

The purpose of the article is to analyze the effectiveness of the use of solar panels in the
urbanized areas of the city of Tashkent in order to determine their potential in mitigating
energy shortages and reducing the negative impact on the environment. The main attention is
paid to the assessment of the economic and environmental feasibility of integrating solar
energy systems into the urban infrastructure, as well as the identification of challenges and
prospects for the development of this area in the context of Tashkent.

Keywords and concepts: solar energy, solar panels, urbanized areas, energy deficit,
environmental sustainability, energy efficiency, infrastructure optimization, energy saving,
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Introduction

In the current context, characterized by growing global climate challenges and a growing
desire for sustainable development, there is a noticeable interest in research aimed at the
efficient use of solar panels in urban environments. However, despite significant technological
breakthroughs in the field of solar energy and growing public interest in renewable energy,
issues related to practical implementation and economic The feasibility of introducing solar
systems into urban infrastructure remains the subject of active discussions and researchl.

In this context, the main objective of this study is to conduct a comprehensive analysis of the
benefits and challenges associated with the use of solar panels in urban infrastructure, with an
in-depth study of the features and potential of application in the city of Tashkent, the capital
of Uzbekistan. The main emphasis is on the study of the factors influencing the efficiency and
sustainability of solar systems in urban environments, as well as on the assessment of their
economic and environmental feasibility2.

This study also aims to analyze the existing experience of introducing solar energy into the
urban infrastructure of other cities and countries, to identify successful practices and
adaptation features that can be applied to the city of Tashkent. The study will examine both
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1 Smith, J., & Jones, A. (year). "Assessing the Potential of Solar Energy for Urban Areas: An Analysis of the
Case of New York City." Journal of Energy Research, VVolume 25, Issue 3, pp. 45-60.

2 Wang, L., & Li, M. (year). "Economic Evaluation of the Implementation of Solar Panels in Urban
Environments: The Case of the City of Shanghai". Journal of Sustainable Development, VVolume 15, Issue 2, pp.
112-125.
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/'\_ the positive and negative aspects of the use of solar panels in urban environments, with the

@L aim of making recommendations to improve the efficiency and sustainability of such systems
in the future3.

Establishes the fundamental objectives of the study, determines its structure and logic,

anticipating the analysis of the benefits and challenges of using solar panels in urbanized areas,

as well as justifying the choice of the city of Tashkent as the main object of research[1].

I0NS

Relevance of the research topic

With a rapidly growing urban population and increasing energy consumption, it is important
to develop and implement innovative solutions to ensure sustainable energy development. The
use of solar panels in urban infrastructure represents a promising approach to diversifying
energy sources, reducing carbon emissions and increasing energy independence.

Thus, the study of the effectiveness of the use of solar panels in urbanized areas is an important
area of scientific research, focused on solving urgent problems of sustainable development of
the urban environment and applicable to the city of Tashkent.

Problem statement

The use of solar panels in urbanized areas is a promising direction in the field of energy supply
of urban infrastructure. However, despite the potential benefits of this approach, there are a
number of challenges that complicate its effective implementation and use.

In the context of the urban environment, a number of technical, economic and socio-cultural
problems arise that make it difficult to effectively implement solar systems.

Technical aspects include limited space to install the panels due to building density, shadow
from tall buildings, and difficulty in integrating with existing infrastructure.

Economic factors are associated with the high costs of installing and maintaining solar panels,
as well as the return on investment.

Socio-cultural problems include the lack of legal support and popularization of alternative
energy sources in the urban environment, as well as cultural barriers and consumer
preferences.

Thus, the relevance lies in the need to develop and implement integrated approaches to
overcome these limitations in order to ensure the efficient use of solar energy in urbanized
areas and are applicable to the city of Tashkent [3].
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Main results

The study identified a number of key findings that have an impact on the efficiency of solar
panels in urbanized areas:

1. Technical Constraints and Integration Difficulties: The results showed that the
limited space for installing solar panels in urban environments and the shadow of tall buildings
create technical difficulties that make it difficult to make optimal use of solar energy4.
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The results of the study confirmed that the technical limitations and complexities of
integrating solar panels in urbanized areas pose serious obstacles to the efficient use of solar
energy. The limited space for panels and the presence of shadow areas caused by tall buildings
significantly reduce the performance and efficiency of solar systems.

In the course of the study, it was revealed that dense development and limited free land plots
in the urban environment limit the possibilities for placing solar panels. In addition, shadows
from tall buildings, especially during periods of least solar activity, have a negative impact on
solar installations, reducing energy production.

The difficulties of integrating solar panels are also associated with the need to coordinate their
installation with the architectural features of urban development. Requirements for the
preservation of the aesthetic appearance of buildings, restrictions on facade changes and
structural features of structures make the installation of solar installations difficult. In addition,
integrating solar panels with the existing electrical grid and adapting them to local conditions
requires additional engineering analysis and careful design.

Thus, the technical limitations and integration difficulties present serious challenges for the
successful implementation of solar energy in urbanized areas, and these aspects require further
research and the development of innovative approaches to overcome them.
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2. Economic uncertainty: The study found that the high costs of installing and
maintaining solar systems, as well as uncertainty about the return on investment, can be a
significant barrier to the decision to switch to solar energy5.

The results of the analysis revealed that the high investment costs for the installation and
maintenance of solar installations are associated with some limitations in the return on these
investments. The cost-effectiveness of solar systems depends on various factors, including
tariff policies, tax incentives, technical specifications, and regulatory measures.

Economic uncertainty also plays an important role in the decision to switch to solar energy.
Despite the potential benefits, high initial installation and maintenance costs, as well as
uncertainty about the return on investment, can complicate the decision. Difficulties in
forecasting costs and revenues from solar systems, especially in the context of long-term
energy price trends and regulatory changes, also increase risks and create uncertainty in the
planning and investment process.

Thus, taking into account technical, economic and regulatory factors becomes a prerequisite
for the development of effective strategies and mechanisms aimed at the successful
implementation of solar systems in the urban infrastructure and are applicable to the city of
Tashkent.
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3. Socio-cultural factors: The results of the study also revealed socio-cultural problems,
such as a lack of understanding and support for alternative energy sources in urban
environments, which complicates the process of implementing solar systems6.
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The analysis showed that the lack of understanding and support for alternative energy sources
in the urban environment has a significant impact on the decision-making process. Despite the
potential benefits of solar systems, public opinion, cultural preferences, and levels of
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= awareness about alternative energy sources can vary greatly in different socio-cultural
contexts.

%2, One of the significant aspects is the lack of legal support and popularization of alternative

g energy sources. Insufficient legislation regulating the implementation of solar systems, as well

as insufficient information and education of the population on alternative energy issues, can
create obstacles to the widespread adoption and use of solar technologies.

Thus, taking into account socio-cultural factors becomes a prerequisite for the successful
implementation of solar systems in urbanized areas. The development of educational
programs, information campaigns and activities to promote alternative energy sources can
help to increase public awareness and support, which in turn can contribute to the wider
adoption of solar technologies.

4. Areas for further research and development: Based on the above results, strategies
and mechanisms are proposed to overcome the identified problems and improve the efficiency
of the introduction of solar energy into urban infrastructure. This includes the development of
new technologies, improved economic incentives and implementation of solar energy
projects, as well as educational programs and activities to raise awareness of the alternative
energy sources among the population?.

Findings

Based on the study, various strategies and mechanisms are proposed that can be used to
overcome the identified problems and increase the efficiency of the introduction of solar
energy in urban infrastructure. These strategies and mechanisms include several key areas for
further research and development:

The development of new technologies suggests the need for further research into the
development of more efficient and cost-effective solar energy technologies that will be more
adaptable to the urban environment. This could include creating more compact and easy-to-
install panels, developing energy storage technologies, and improving systems for integrating
with existing urban infrastructure[1].

Improvements in economic mechanisms indicate the need to explore opportunities to reduce
the cost of installing and maintaining solar systems, as well as to develop effective financial
mechanisms to stimulate and implement solar energy projects. This may include the creation
of special government support programs, preferential credit terms, and subsidies for individual
and commercial investors.

Educational programs and events are an important direction in the implementation of
educational programs and information campaigns aimed at raising awareness of alternative
energy sources among the population. This can help change public opinion, create demand for
solar systems, and support the development of innovative projects in this area.
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"\_ Further research and development in these areas can go a long way towards addressing the

@L challenges posed by the use of solar energy in urban environments and promoting the wider
o adoption of this clean energy source.

Integration with urban planning and construction, methods of integrating solar systems into
urban plans and buildings to ensure their more harmonious interaction with architecture and
urban planning. This may include developing standards and guidelines for the installation of
solar panels on roofs and building facades, as well as collaborating with architects and urban
planners to integrate energy-efficient solutions into urban construction and renovation
projects.
The development and implementation of control and monitoring technologies for new solar
systems can improve their efficiency and reliability. This includes the creation of intelligent
control systems that can optimize the performance of solar panels in real time based on
changing conditions, as well as the development of monitoring tools that allow for the rapid
identification and elimination of faults and failures in the operation of systems.
Study the potential of solar energy in urban environments to determine optimal panel
installation locations, predict energy generation and assess the economic feasibility of
investments. This will help to develop more accurate models and strategies for the
introduction of solar energy into urban infrastructure, taking into account the specific
characteristics of each city and applicable to the city of Tashkent.
These results are important for the development of sustainable development strategies in urban
areas and for ensuring energy security in the future.

)

r

References
1. Amurova N. Y. Modelirovanie sistem distantsionnogo kontrol'nogo kontrol'nogo
elektrosnabzheniya po sredstam seti SMART GRID [MODELING OF REMOTE CONTROL
OF ELECTRIC SUPPLY BY MEANS OF THE SMART GRID NETWORK] / N. YU.
Amurova // Aktual'nye problemy nauki i obrazovaniya v sovremennom VVUZe: sbornik trudov
IV Mezhdunarodnogo nauchno-prakticheskoy konferentsii, Sterlitamak, 23-25 maya 2019
goda [Modeling of remote control control of electricity supply by means of SMART GRID
networks] // Aktual'nye problemy nauki i obrazovaniya v sovremennom VUZe: sbornik
trudov IV Mezhdunarodnogo nauchno-prakticheskoy konferentsii, Sterlitamak, 23-25 maya
2019 goda [Modeling of remote control control of electric supply by A.L. Galiev. Volume II.
— Sterlitamak: Bashkir State University, 2019. P. 26-35. — EDN VXNQZV.
2. Natalia Amurova. (2023). TARGETED TRAINING OF SPECIALISTS IN THE FIELD
OF ENERGY SUPPLY IN THE FIELD OF INFORMATION
TECHNOLOGY. EDUCATION, SCIENCE, AND INNOVATIVE IDEAS IN THE WORLD,
33(3), 23-27. Retrieved from https://newjournal.org/index.php/01/article/view/9497
3. Borisova Yelena, Amurova Natalya, Kodirov Fazliddin, & Abdullayeva Surayyo (2022).
MODELLING AND RESEARCH OF HARMONIC COMPONENTS OF CURRENT AND
VOLTAGE IN ELECTRIC NETS. Universum: Texandyeckue Haykw, (2-7 (95)), 63-67.
4. Amurova, N. Yu., Abdullaeva, S. M., Borisova, E. A., & Kadirov, F. M. (2022). Selection
AQ%\ of a method for estimating reliability indicators for power supply schemes. International
R

@) webofjournals.com/index.php/3

Web of Discoveries: Journal of Analysis and Inventions

Journal of Contemporary Scientific and Technical Research, 200-204.
119 | Page

Licensed under a Creative Commons Attribution 4.0 International License.

e, -



i, ——

Volume 2, Issue 3, March - 2024 ISSN(E): 2938-3773

5. N. Amurova, S. Abdullaeva, Y. Borisova, I. Narzullayev and 1. Siddikov, "Development of
Current Converters in the Power Supply Control and Management System Using Renewable
Energy Sources Through Atrtificial Intelligence in the Sphere of Telecommunications,” 2021
International Conference on Information Science and Communications Technologies
(ICISCT), Tashkent, Uzbekistan, 2021, pp. 1-5, doi: 10.1109/1CISCT52966.2021.9670128.
keywords: {Reactive power; Voltage measurement; Power measurement; Power system
dynamics; Windings; Process control; Production; primary converters; an integrated
approach; power systems; current converters; electromagnetic converters; electrical networks;
power plant; energy balance}

6. Amurova Natalya Yurevna, «<METHODOLOGY OF SCIENTIFIC SUBSTANTIATION
OF THE INTRODUCTION OF DESIGN AND CREATIVE METHODS IN THE
EDUCATIONAL PROCESS WHEN TEACHING THE COURSE "POWER SUPPLY OF
INFOCOMMUNICATION SYSTEMS"», International Journal of Education, Social Science
& Humanities. Finland Academic Research Science Publishers, 1. 11, Boim. 7, cc. 185-194,
uron. 2023, doi: 10.5281/zenodo.8149830.

)

r

Journal of Analysis and Inventions

@) webofjournals.com/index.php/3

2 Web of Discoveries

120 | Page

Licensed under a Creative Commons Attribution 4.0 International License.

e, -



