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CEKLUS 1
EHEPTETHUKA, EJJEKTPOHIKA TA EJJEKTPOMEXAHIKA

1.1 MOAEJIIOBAHHSA POBOYUX ITPOLECIB
B TEIIJIO-TEXHOJIOTTYHOMY, EHEPTETUYHOMY OBJIAJIHAHHI
TA ITPOBJIEMHU EHEPI'O3BEPEXEHHSA
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RENEWABLE ENERGY SOURCES
Tyutyunyk L. I.!, Redko 1. O.?

!National Technical University
«Kharkiv Polytechnic Institute», Kharkiv
2Ukrainian State University of Railway Transport, Kharkiv

The integration of environmentally sustainable renewable energy sources (RES)
into the energy supply of both households and industrial sectors is of critical
importance for Ukraine. This is driven by the existing imbalance within the national
energy system, characterized by a deficit of available energy resources, as well as by
ongoing environmental challenges and degradation. Renewable energy is an area of
management, science and technology that covers the production, transmission,
conversion, accumulation and consumption of electrical, thermal and mechanical
energy through the use of renewable energy sources as primary energy resources.
Renewable energy sources are energy flows that constantly or periodically operate in
the environment. In general, all energy flows of renewable energy sources are divided
into two main groups: direct energy of solar radiation; secondary manifestations of
solar radiation energy in the form of wind energy, hydropower, environmental thermal
energy, biomass energy, etc. In general, renewable energy sources are classified into:
- radiant energy of the Sun; wind energy; hydropower of water flows, waves, tides;
thermal energy of the environment; biomass energy; geothermal energy. The
emergence of renewable energy sources is associated with thermonuclear processes on
the Sun; gravitational interaction of the Sun, Earth and Moon. Geothermal energy is
also classified as a renewable type of energy, although in this case the thermal energy
is released as a result of chemical reactions and the decay of radioactive elements, the
reserves of which are limited, that is, it is essentially a non-renewable source of energy.
The Sun is a specific hydrodynamic object, the temperature of the interior of which is
so high that it provides the synthesis of hydrogen and helium. This synthesis releases
energy in the form of high-frequency electromagnetic radiation, which, being re-
radiated, gradually reaches from the depths of the Sun to its surface. The entire energy
system of the Earth consists of two parts: a dynamic flow of energy passing above the
Earth's surface; a static energy reserve, i.e. organic fuel, nuclear and geothermal
energy, located under the Earth's surface. The main advantage of using renewable
energy resources is their inexhaustibility and ecological purity, which contributes to
the improvement of the ecological state and does not lead to a change in the energy
balance on the planet. When using renewable energy sources, there is no need to
extract, process, enrich and transport fuel, and the problem of recycling or disposing
of harmful waste from traditional energy production is eliminated. The main
disadvantage of renewable energy sources is the stochasticity of energy flows - the
periodicity of their arrival and the variability of energy potential, which until recently
caused significant complications in many cases of their use and did not meet modern
requirements for energy supply to consumers.
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