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WAYS TO SOLVE ALTERNATIVE ENERGY SOURCES

Student: Alexandr Chesnyak
Mentor: Tamara Tikhomirova

Belgorod State Technological University. V.G. Shukhov, Belgorod, Russia

Abstract

As the world faces increasing concerns about climate change and the need for sustainable energy,
alternative energy sources have gained significant attention as potential solutions. This work highlights
different ways to address the need for alternative energy sources, including the development and
utilization of renewable energy technologies such as solar, wind, hydropower, geothermal, and
bioenergy. The abstract emphasizes the advantages of these alternative energy sources, such as their
abundance, cleanliness, and renewability. However, it also acknowledges the challenges and
considerations associated with each energy source, such as environmental impacts, technological
advancements, policy support, and social acceptability. The abstract concludes by highlighting the
importance of continued research, innovation, and policy efforts to promote the adoption of alternative
energy sources as part of a sustainable energy transition.

As the world faces growing concerns about climate change, diminishing fossil fuel reserves, and
increasing energy demands, the search for alternative energy sources has gained significant attention.
Alternative energy sources, also known as renewable or sustainable energy, offer promising solutions
to address these challenges while reducing greenhouse gas emissions and promoting environmental
sustainability. In this work, we will explore various alternative energy sources and their potential as
solutions to our energy needs [1].

Solar Energy: Solar energy is a form of renewable or sustainable energy that is generated by harnessing
the energy from the sun's radiation. There are two main technologies used to convert solar energy into
usable electricity: photovoltaic (PV) cells and solar thermal systems.

Photovoltaic (PV) cells, commonly known as solar panels, are made up of semiconductor materials that
can convert sunlight directly into electricity. When sunlight strikes the PV cells, it excites electrons in
the semiconductor, generating an electric current that can be captured and used to power electrical
devices or stored in batteries for later use. PV cells can be used in a wide range of applications, from
small-scale solar panels on rooftops for residential or commercial buildings, to large utility-scale solar
farms that generate electricity for the grid [2].

Solar thermal systems, on the other hand, use the sun's heat to generate electricity or heat water for
various applications. Solar thermal systems typically use mirrors or lenses to focus sunlight onto a
target, such as a fluid or a solid material, which then absorbs the heat and transfers it to a working fluid.
The working fluid is then used to generate electricity through a turbine or used directly for heating
purposes in homes, businesses, or industries.

Solar energy has several advantages. It is a clean and abundant source of energy that does not produce
greenhouse gas emissions, making it environmentally friendly. Solar energy is also a decentralized and
domestic source of electricity, reducing dependence on fossil fuels and increasing energy security.
Moreover, solar energy can save money on electricity bills over the long term, as it has no fuel costs
and requires minimal maintenance.

However, solar energy also has some challenges. It is an intermittent energy source, as it depends on
the availability of sunlight, which can vary over time and by location. This requires careful integration
with other sources of electricity and energy storage solutions to ensure a stable and reliable power

4
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supply [3]. The cost of solar energy systems, particularly PV cells, has been decreasing over the years,
but it still requires an upfront investment. Solar energy projects also need to consider factors such as
the orientation and tilt of solar panels, shading, and local regulations when planning for optimal
performance.

Despite these challenges, solar energy has been rapidly growing as a promising alternative energy
source in many countries worldwide. Advances in solar technology, increasing efficiency of PV cells,
and supportive policies and incentives have contributed to the expansion of solar power capacity,
making it a significant solution to address the need for clean and sustainable energy.

Wind Energy: Wind energy is a type of renewable or sustainable energy that is generated by harnessing
the kinetic energy of moving air, typically through wind turbines. These turbines are designed to capture
the energy in the wind and convert it into electricity.

Wind energy has several advantages. First, it is a clean and abundant source of energy that does not
produce harmful greenhouse gas emissions, making it environmentally friendly. Wind energy also
provides a domestic and decentralized source of electricity, reducing dependence on fossil fuels and
increasing energy security. Additionally, wind energy can be a cost-effective solution for power
generation, as the operational costs of wind farms are relatively low once the infrastructure is installed

[4].

Wind turbines can be installed onshore or offshore, depending on the availability of wind resources and
local conditions. Onshore wind farms are typically located in windy areas, such as plains, hills, or
coastlines, and can range from small community-scale projects to large utility-scale installations.
Offshore wind farms are installed in bodies of water, such as oceans or large lakes, and can take
advantage of stronger and more consistent winds.

However, wind energy also has some challenges. Wind power is intermittent, as it depends on the
availability of wind, which can vary over time. This requires careful integration with other sources of
electricity and energy storage solutions to ensure a stable and reliable power supply. Wind energy
projects also need to consider potential environmental and social impacts, such as bird and bat
collisions, noise, visual aesthetics, and impacts on local communities and ecosystems.

Despite these challenges, wind energy has been rapidly growing as a viable alternative energy source
in many countries around the world. Technological advancements, increased efficiency of wind
turbines, and supportive policies have contributed to the expansion of wind power capacity, making it
an important solution to address the need for clean and sustainable energy [5].

Hydropower: Hydropower, or hydroelectric power, is generated by capturing the energy of moving
water in rivers, tides, or waves and converting it into electricity. Hydropower can be generated through
large-scale dams, run-of-river systems, tidal barrages, or ocean wave converters. It is a reliable and
mature alternative energy source that has been used for decades to generate electricity. However, it also
has potential environmental and social impacts, such as habitat destruction, displacement of
communities, and changes in river ecosystems.

Geothermal Energy: Geothermal energy is a form of renewable or sustainable energy that is derived
from the heat stored within the Earth's crust. This heat is generated from the natural radioactive decay
of elements such as uranium, thorium, and potassium, as well as from residual heat from the planet's
formation. Geothermal energy can be harnessed for various applications, including electricity
generation, heating, and cooling.

Geothermal power plants typically tap into hot water or steam reservoirs deep within the Earth's crust.
Wells are drilled into these reservoirs, and the hot water or steam is brought to the surface through a
process called geothermal drilling. The heat from the water or steam is then used to generate electricity
by driving a turbine connected to a generator. The used water or steam is then re-injected back into the
reservoir to sustain the geothermal resource [6].
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Geothermal energy has several advantages. First, it is a reliable and continuous source of energy, as the
heat from the Earth's interior is virtually inexhaustible. Geothermal power plants can operate 24/7,
providing a stable and consistent power supply without being dependent on external factors such as
weather conditions. Geothermal energy is also a clean source of energy, as it produces minimal
greenhouse gas emissions and air pollutants compared to fossil fuels. Additionally, geothermal energy
has a relatively small land footprint compared to other energy sources, making it suitable for areas with
limited available land.

Bioenergy: Bioenergy is derived from organic matter, such as crops, agricultural residues, forestry
waste, and livestock manure, through processes such as combustion, fermentation, or gasification.
Bioenergy can be used for heat, electricity, or as biofuels for transportation. Bioenergy is considered a
renewable energy source, as long as biomass is harvested sustainably and does not contribute to
deforestation or biodiversity loss. However, it also requires careful management to avoid negative
impacts on food production, land use, and greenhouse gas emissions.

Conclusion: As the world transitions towards more sustainable energy systems, alternative energy
sources offer promising solutions to meet our energy needs while reducing greenhouse gas emissions,
promoting environmental sustainability, and mitigating the impacts of climate change. Solar energy,
wind energy, hydropower, geothermal energy, and bioenergy are among the most widely explored and
utilized alternative energy sources, each with their unique advantages and challenges. Continued
research, technological advancements, and policy support are needed to further develop and scale up
alternative energy sources to achieve a more sustainable and resilient energy future.

Keywords: Energy, Wind, Solar, Geothermal, Bioenergy

REFERENCES

[1] B. CunopoBuu, MupoBas sHepreruueckas pesoironusi: Kak B0300HOBISeMble HCTOYHHUKH
9HEepPTuu u3MeHAT Ham mup / Bmagumup CupopoBuy — M.: Anenuna [Tabmumep, 2019. — 208
c.

[2] J.T. Kiehl, E. Kevin Trenberth, 1997: Earth's Annual Global Mean Energy Budget.
Bull. Amer. Meteor. Soc., 78, p. 197-208.

[3] TIpecc-cmyx0a «AreHTCTBa MHBECTUIIMOHHOTO pa3BuTHs PocToBckoit obmactm» 2 map. 2020 /
https://www.donland.ru/news/8097 /

[4] ILIL. bespykux, CrpaBOYHHK pECypcOB BO30OHOBIIIEMBIX WCTOYHHMKOB »Hepruu Poccum u
MECTHBIX BHIOB ToruuBa. [Tokazarenu o repputopusim / I1. I1. be3pykux. — MockBa: Dueprus,
WHcTuTyT 3HEpreTrueckoit crparernn, 2007. — 272 c.

[5] B. I'epmanoBuY, AnbTepHaTUBHbIE HCTOYHUKU 3HEPIHU M dHeprocoepexenue. Ilpaktuueckue
KOHCTPYKLMM IO HCIOJNb30BaHUIO JHEPTUMM BETpa, CONHLA, BOAbI, 3eMiH, Ouomaccel / B.
A.TI'epmanoBuy, Typunun — Cankr-IlerepOypr: Hayka u Texnuka, 2014. — 320 c.

[6] C.H. Ynanos, Bo3oOHOBIsIeMble UCTOYHHUKH dHEpruu: yuebHoe mocoobue / C. H. Ynmanos. —
Hosocubupck: HoBocubrpckuii rocyapcTBeHHBIN TEXHUYECKUI yHUBepcHuTeT, 2014. — 460 c.




8% INTERNATIONAL
STUDENT CONFERENCE
on Technical Sciences

20-21 October, Bor Lake,
Serbig ISBN 978-86-6305-141-6



