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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.
GEOTHERMAL ENERGY

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

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

Geothermal resources constitute that part of the heat content of the solid, liquid
and gaseous phases of the Earth's crust that can be extracted from the Earth's interior
and used at the current level of development of geothermal technology. Geothermal
resources are divided into: subgeothermal, which are associated with the heat of
underground aquifers and unsaturated water upper layers of the Earth to a depth of 500
m (this is low-enthalpy thermal energy, which is used using heat pump units);
hydrothermal - the heat of deep underground thermal waters in the form of a
geothermal coolant. A geothermal coolant is understood to be underground water,
steam, natural gas and other chemicals or their mixture, which are extracted from the
Earth's interior and used using heat and electricity generating units; Petrothermal — heat
of superheated dry rocks, which is used using borehole heat exchangers or by creating
artificial underground permeable collectors; geothermal resources also include waste
heat from renewable energy sources, power plants using traditional fuels and industrial
enterprises, which is accumulated in the upper layers of the Earth and used for energy
purposes. Each type of geothermal resource has its own conditions of formation, energy
potential, technological features of extraction and development. A co-product is a
substance that is extracted together with a geothermal natural coolant and used as fuel
(free and dissolved gas), mineral and chemical raw materials (chemical, mineral
elements and their compounds), for balneological and recreational purposes, etc. It is
economically feasible to comprehensively develop geothermal resources. Extraction of
hydrothermal coolant with the concomitant extraction of fuel gas, minerals and use of
balneological properties of natural coolant in total gives a greater economic effect than
direct energy development of individual types of geothermal resources. By their nature,
geothermal resources are a useful mineral, part of water resources and a component of
the natural environment. A feature of this type of resource is its development at the
place of extraction, since during transportation over long distances the geothermal
coolant loses its conditions. Ukraine has a sufficient resource base and developed
geothermal technologies for the extraction and development of all types of geothermal
energy sources. However, different areas of geothermal energy in our country are
developing unevenly. The greatest scope has been gained by direct use of geothermal
resources for recreational and balneological purposes, heat supply and air conditioning
using geothermal heat pump units. Unlike other renewable energy sources, the pace of
expansion of geothermal energy production capacities in Ukraine is much slower. This
is explained by additional initial capital investments, which include not only the costs
of energy equipment for converting geothermal energy sources, but also the costs of
drilling and pumping spent geothermal heat.
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