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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.
BIOMASS ENERGY

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

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

Biomass is a set of organisms in a biogeocenosis at the time of observation.
According to the belonging of organic matter, phytobiomass and zoobiomass are
determined. Biomass plays a key role in the transition to renewable energy sources,
and its classification into primary and secondary helps to better understand the origin
and uses of this resource. The source of primary biomass is terrestrial and aquatic
vegetation; secondary biomass is biomass waste, which is formed after the collection
and processing of primary biomass into marketable products and waste caused by the
vital activity of people and animals (wood, straw, agricultural plant waste, livestock
and poultry waste, organic part of household and industrial waste). One of the viable
approaches to partially substitute conventional fuel and energy resources (FER) is the
generation and utilization of biogas. This energy carrier is produced through anaerobic
digestion (methane fermentation) of livestock-derived biomass and typically contains
about 55-70% methane. Biogas represents a multicomponent gaseous mixture formed
during the biochemical conversion of organic matter under oxygen-free conditions. Its
composition primarily includes methane and carbon dioxide, along with minor
fractions of hydrogen sulfide, ammonia, and other trace gases. Another source of
biogas is anaerobic decomposition of waste biomass at solid waste landfills. Sewage
sludge contains a large amount of organic matter, and its utilization provides a solution
to important environmental, energy and social problems of cities, especially
megacities. Biogas utilization enables the substitution of several conventional fuel
types. In particular, it can replace natural gas in cogeneration systems for simultaneous
electricity generation supplied to the national grid and thermal energy production for
local demand. In addition, after appropriate treatment, biogas can be used as an
alternative to gasoline, diesel fuel, and kerosene in stationary and transport internal
combustion engines. Biodiesel is defined as a mixture of methyl and/or ethyl esters of
higher fatty acids obtained from vegetable oils or animal fats and is used either as a
standalone biofuel or as a blending component with petroleum-derived fuels in
transport applications. Bioethanol is anhydrous ethyl alcohol produced from biomass
or by dehydration of raw ethanol and is applied as a renewable fuel or as a blending
component with conventional motor fuels. Ukraine has favorable conditions for the
development of liquid biofuel production due to the availability of agricultural land
resources, biomass feedstock, and existing industrial processing capacities.
Widespread use of biomass can become the basis for the development of a low-carbon
economy in Ukraine. Modern steam and hot water boilers suitable for burning wood
biofuels can be used to create power plants and district heating plants. The current task
of using solid biofuels remains to reduce the emission of pollutants with their
combustion products. Ensuring reliable ignition and combustion of volatile substances
can be attributed to the primary measures to improve the environmental performance
of boiler plants.
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