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CEKLUS 1
EHEPTETHUKA, EJJEKTPOHIKA TA EJJEKTPOMEXAHIKA

1.1 MOAEJIIOBAHHSA POBOYUX ITPOLECIB
B TEIIJIO-TEXHOJIOTTYHOMY, EHEPTETUYHOMY OBJIAJIHAHHI
TA ITPOBJIEMHU EHEPI'O3BEPEXEHHSA



HdopMariiigi TEXHOJIOrII: HayKa, TEXHIKA, TEXHOJIOTIS, OCBiTa, 340poB’° 1. Micro -
I , , , , ’s1. MicroCAD-2026

RENEWABLE ENERGY SOURCES.
SOLAR ELECTRIC POWER

Tyutyunyk L. I.!, Redko 1. O.?

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

Solar energy is a renewable source of energy obtained from the Sun's radiation
in the form of light and heat. It is an environmentally friendly resource that humanity
has learned to convert into electricity or heat energy for domestic and industrial needs.
At the current stage of solar energy development, the problems of effective use of solar
radiation energy through the use of advanced technologies come to the fore. Of all
renewable sources, environmentally friendly solar energy is the most accessible and
practically inexhaustible energy resource, the use of which is effective in most areas of
the Earth's surface. The use of solar radiation energy has centuries-old historical
experience. Techniques and technologies that use solar energy to obtain electrical or
thermal energy in any form convenient for their application. In recent years, solar
energy has undergone substantial development driven by several key factors, including
a pronounced decline in capital costs, ongoing technological advancements, supportive
policy frameworks, environmental considerations, and the need to enhance energy
independence, as well as increasing levels of investment. The growing adoption of
solar technologies by industrial enterprises, together with the expansion of residential
photovoltaic systems aimed at improving energy security, is particularly evident.
Compared to fossil-based energy sources, solar energy demonstrates significant
advantages, encompassing environmental, economic, and resource-related dimensions.
The main advantages are: renewability and inexhaustibility; environmental
friendliness; lack of fuel costs; noiselessness and safety; accessibility and
decentralization; minimal maintenance. In Ukraine, the following areas of solar energy
use have been identified as the most promising at present: solar electric power or direct
conversion of solar energy into direct current electrical energy using photoconverters;
solar thermal power or direct conversion of solar energy into thermal energy without
prior concentration of the solar radiation flow (for hot water supply of facilities,
municipal and technological heat supply, agricultural needs). The solar energy
potential of Ukraine is sufficiently high to support the large-scale deployment of both
solar thermal systems and photovoltaic technologies across the majority of its regions.
Solar power in Ukraine is developing the most dynamically of all renewable energy
sources - the installed capacity of industrial solar power plants tends to grow annually,
and home solar power plants are also being implemented quite actively. Solar energy
is considered one of the most promising industries for the transition to "green" energy
in Ukraine and the world. Pros: Environmental friendliness, inexhaustibility, low
operating costs, long service life of panels (over 25 years). Cons: Dependence on
weather and time of day (day/night), high installation cost, need for energy storage
systems (batteries).
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