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The statement of the problem. The scenarios developed by the
International Energy Agency and other organizations have shown that a
wide range of environmentally friendly energy technologies is necessary to
address the challenges of the transition to clean, reliable, safe and
competitive energy resources. Renewable energy can play an important role
in achieving this goal. Many countries promote the use of alternative energy
sources in the energy supply successfully, but obstacles still remain on the
way, and more actions must be done to overcome them.

Ukraine has a great potential for biomass which is available for
energy use. Attracting this potential for energy production in the short
term, 13-15% of the state's primary energy needs can be met. The
development of the bioenergy sector in Ukraine should be conducted
consistently and reasonably, taking into account the possible impact on the
national economy and the environment.

The analysis of recent researches and publications. A significant
number of scientific works of domestic and foreign scholars is devoted to
the issue of competitiveness, among them: O.A. Gavrish, V.V. Dergacheva,
T.1 Lepeiko, M. Porter, D.M. Stechenko, R.A. Fatkhutdinov and many
others. Research works of R.D. Vasilishin, P.F. Vasko G.G. Geletuki,
M.Ya. Humennik, G.M. Zabarny, V.L. Kurilo, S.O.Kudri, P.I. Lakida,
V.F. Reztsova, M.V. Royk, A.R. Shchokin and others are devoted to the
problems and perspectives of development of alternative energy. At the
same time, the analysis of scientific papers shows that a number of
problematic issues need further study, there is a need to explore ways to
increase the competitiveness of energy biomass.

The formulation of the articles purposes. The purpose of the
article is to study the features of energy biomass as a kind of alternative
energy raw materials and to develop proposals for increasing its
competitiveness.

The presentation of the basic material of the research.
Currently, as the population of the planet and the rates of economic growth
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increase, especially in developing countries, demand and energy
consumption in various sectors of the economy and in the quality of life
continue to grow, meanwhile, in forecasts for the near future it is not
expected to slow down. In this regard, meeting the global demand for
energy simultaneously reducing greenhouse gas emissions into the
atmosphere has become one of the main world problems.

It is known that Ukraine belongs to energy-dependent countries:
energy resources are imported more than exported, which is reflected in the
unceasing rise in prices of non-renewable energy sources, lowering
economic indicators of almost all industries. Implementation of alternative
energy sources, expansion of the use of renewable resources, including
energy crops used for the production of various types of biofuels, are
topical issues for Ukraine. This opinion is supported by a number of
authors [11, 19], arguing that it is urgent for our country to search for
alternative energy sources with a constant decrease in the share of fossil
fuels. Therefore, the main principles of state policy in the field of
alternative fuels should be comprehensive assistance to the development
and rational use of non-traditional sources and types of energy raw
materials for fuel production in order to save fuel and energy resources and
reduce Ukraine's dependence on their imports. To do this, there are all the
necessary preconditions in our country, especially the soil-climatic, which
enable to grow crops with a high yield of vegetative biomass in large
volumes. Therefore, taking into account the actuality of the problem, it is
necessary to use the results of domestic science, introducing them into
production, which will significantly increase the efficiency of bio-fuel use
from plant raw materials and reduce the energy dependence of Ukraine.

The country's energy security is heavily dependent on the degree of
diversification of energy used to meet its energy needs. Among all
renewable energy sources, biomass is the most promising substitute for
natural gas and other fossil fuels in Ukraine.

According to the research results of the scientists of the Institute of
Bioenergetics Cultures and Sugar Beet of the National Academy of Sciences
of Ukraine, a compendium of the bioenergy potential of different types of
plants has been made (Table 1).

Biomass is a carbon-rich organic substance of plant and animal
origin. The bulk of biomass is phyto-biomass (97-99 %), and a part of zoo
biomass is 1-3%. The following groups of renewable energy carriers derived
from biomass and products of its life are distinguished:

—wood, its waste, products of sanitary felling of forests, peat, leaves,
sawdust, etc.;
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— plants specially cultivated for energy purposes (aspen, rape,
seaweed, etc.);

— agricultural waste (manure, poultry dung, stems, husk, etc.);

—waste of human life, including industrial activity (solid and liquid
household waste, food industry waste, garbage, lignin, etc.).

Table 1
Comparative energy characteristic of crops used as energy plants [19]
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Potato 25 | bioethanol | 21,1 | 0,65 | 120 | 3000 | 1950 | 65,1 | 18,08
Wheat Cereal | 4 | biocthanol | 21,1 | 0,65 | 260 | 1040 | 676 | 21,9 |, .
Wheat straw 4 granules 15 0,55 | 1000 | 4000 | 2200 33 ?
Rape seeds 3 | biodiesel | 33,1 | 091 [4015]12044[1096,1 [ 399 | o o
Straw of rape 3 granules 16 0,60 | 1000 | 3000 | 1800 28,8 ’
Roots of sugat | o | ioethanol | 211 | 0,65 | 100 | 4500 | 2025 | 95
beets 7,11
Sugar beet tops | 35 biogas 21,8 | 0,60 | 200 | 7000 | 4200 161
Grain corn 6 | biocthanol | 21,1 | 0,65 | 240,4 | 14424 | 9376 | 304
2
Sfflf“ mass of | 5, biogas 218 | 0,60 | 200 | 10000 | 6000 | 230 |’ 33
Sugar Sorghum | 50 | bioethanol | 21,1 | 0,65 | 100 | 5000 | 3250 | 1055
93,19
Greenmass of | 5, biogas 21,8 | 0,60 | 200 | 10000 | 6000 | 230 ’
sugar sorghum
Dry mass of 25 | granules | 17,0 | 0,60 | 1000 | 25000 | 15000 | 425 | 118,06
sugar sorghum
ISIIILVSC; grass(dry | 5 granules | 17,0 | 0,60 | 1000 | 20000 | 12000 | 320 | 88,89
Sweet grass 15 | granules | 17,0 | 0,60 | 1000 [ 15000 | 9000 | 255 | 70,83
(dry weight)

Predominantly solid biomass is used for energy production as well as
liquid and gaseous fuels derived from it - biogas, biodiesel, bioethanol. In
addition to energy problems, the use of biomass and biofuels can also help
in addressing a number of important environmental issues. First, it is the
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state of the air contaminated by harmful substances of exhaust and flue
gases. Second, it is a large amount of greenhouse gas emissions - carbon
dioxide, methane and others. Biomass is a renewable, environmentally
friendly fuel provided environmentally sound production and use. Since
biomass is a COz-neutral fuel, its use does not lead to an increase in the
global greenhouse effect. Implementation of bioenergy projects under the
Kyoto Protocol mechanisms is an effective way to reduce greenhouse gas
emissions. In terms of the existing energy and environmental situation,
Ukraine should immediately begin to apply bioenergy technologies and the
use of all types of biofuels widely - solid, liquid and gas. But this should be
done taking into account the issue of sustainable development and the need
to preserve the biodiversity of the country. Today biomass occupies the
fourth place among fuels and provides about 2 billion tons per year, or
14 % of the total primary energy consumption in the world (in developing
countries - more than 30 %, sometimes up to 50-80 %).

Renewable energy production, including biomass, is developing
dynamically in most European countries. Today, renewable energy sources
cover 7% of energy consumption in the European Union, including
biomass — 4 %, which is more than a half. In some countries, the share of
biomass in the total consumption of primary energy significantly exceeds
the average European number and is 23 % in Finland (the world leader in
developed countries), in Sweden — 19 %, in Denmark — 12 %, in Austria —
12 % [14, 16]. Accotding to the EU's New Energy Plan approved by the
European Parliament, the contribution of alternative energy sources to total
energy consumption should be 20 % by 2020. At the same time, their share
in thermal energy production should increase to 20 % (contribution of
biomass — 76 % of all alternative sources of energy), in electricity
production - up to 34 % (contribution of biomass — 24 % of all alternative
sources of energy). Not any developed country or developing country has
published plans to reduce biomass energy production. On the contrary, the
national energy programs of the countries of the European Union, the
USA, Canada, Brazil, China, India, Malaysia and other countries provide for
further substantial expansion of this sector. Among all types of biomass,
solid biomass has a leading position in energy production in the EU.

A wide range of different types of biomass results in a large number
of technologies for its processing and, accordingly, getting various energy
products (Table 2), but biomass burning is about 80% of its worldwide use
volume [10, p. 300-301].
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Table 2

Bioenergy technologies and types of energy products

Biomass type Technological process Energy products
Burning Thermal and electric energy
Gasification Combustible gases, methanol

Dry biomass Pyrolysis Combustible gases, resins, charcoal

Hydrolysis and distillation

Ethanol

Briquetting by pressing

Fuel pellets, fuel briquettes

Wet biomass

Anaerobic digestion

Biogas

Fermentation, fermentation
and distillation

Fuel alcohol

Etherification

Biodiesel

Biomass processing is one of the most promising directions for the
use of renewable energy sources. By the amount of fuel consumed in the
world, biomass is 4th in yielding only oil, coal and gas. Biomass accounts
for up to 15 % of the total amount of primary energy resources, and in
developing countries up to 40 %. A wide range of technologies is used for
the processing biomass, among which the most common are: direct
combustion, pyrolysis, gasification, anaerobic fermentation with the
formation of methane, production of alcohols and oils for motor fuel
production. Within each of these technologies there is a large number of
different technological processes and equipment. They differ considerably
both in terms of investment costs and the cost of energy received (Table 3).

Table 3

Investment costs and electricity costs for different biomass
processing technologies [7]

Biomass processing Investment costs, | Cost of electricity, USD
technologies USD / kW /kWeh

1. Burning of biomass 1880 — 4260 0,06 - 0,21
2. Burning biomass in boilers 2170 — 4500 0,07 - 0,21
with a circulating boiling layer

3. Anaer.obm digestion and 2140 — 5700 0,07 — 024
gasification

4. CHP with combustion 3550 — 6820 0,07 - 0,29
5. Gas-generating CHP 5570 — 6545 0,011 -0,28
6. Use of landfill gas 1917 — 2436 0,09 - 0,12
7. Biomass Pyrolysis 2574 — 6104 0,06 —-0,15
8. Combined biomass burning 140 — 850 0,04 - 0,13
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In the case of the use of technologies that allow to receive not only
electricity but also thermal energy, the cost of investment costs is
significantly increasing, while the small costs of joint biomass combustion
include the retrofitting of a traditional thermal power plant for the
possibility of combustion of biomass with coal or other traditional fuels
[7, p. 6-7].

At present, the global power of power plants using plant biomass is,
according to various estimates, from 54 GW to 62 GW. The share of
biomass in wortld-wide electricity production is around 1.2 %, and in
Europe, North and South America, which account for 85 % of the total
installed capacity of such power plants, it is within the range of 1.4-1.5 %.
European biomass burning capacity is 45 GW, and in North America it is
about 10 GW [3, 7]. In Europe, 61 % of the total power of power plants
operating on solid biomass falls on England, Scotland and Sweden.
European capacities in forestry waste are 67.5 % concentrated in Finland,
Sweden, England and Germany, and the capacity utilizing gas from landfill
waste of 45 % is concentrated in England. The share of biomass used for
co-firing in European countries ranges from 5% to 35 %. In North
America, 65 % of biomass energy comes from wood waste and 16% from
landfill gas. Brazil is the largest producer of electricity from waste from
sugar production. Developing countries, despite the significant reserves of
different types of biomass, use them much less, mainly in the form of
tirewood for heating or cooking [7, p. 33-34].

Ukraine has a great potential for biomass available for energy use.
The economically feasible potential of biomass is estimated at 27 million
tons of fuel equivalent per year. The main components of the potential are
agricultural waste and energy crops. By attracting this potential for energy
production, about 15 % of Ukraine's primaty energy needs can be met. The
development of the bioenergy sector in Ukraine should be conducted
consistently and reasonably, taking into account the possible impact on the
national economy and the environment.

The conclusions. Further development of biomass use should take
place with necessary considering its impact on the environment and the
observance of criteria for sustainable development. At the same time such
the ways to increase the competitiveness of energy biomass should be
highlighted:

— the study of the features of energy biomass as a kind of raw material
for harvesting and industrial use as an alternative energy raw material;
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— state stimulation of industrial use of energy biomass;

— analysis and formation of the market of suppliers and consumers of
energy biomass;

—creation of efficient machines and equipment for harvesting,
transportation and use of energy biomass;

—the formation of the market for machinery manufacturers and
equipment for harvesting, transportation and use of energy biomass;

— justification of the parameters and modes of operation of such
machines and equipment;

—increase in the operational characteristics of energy biomass, among
which a special place is occupied by the production of fuel wood, fuel
briquettes, pellets and wood pellets.
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Amnorais.

3aixa C.O. Illaaxum  IIABHINEHHA  KOHKYPEHTOCHPOMOXXHOCTI
eHepreTHaHOi bioMacH.

Huni 6 Ginvutocmi - kpain ceimy cnocmepicacmeca  nidsuumpena sayixasaericnms 00
BUKOPUCHIANHSA ANbINEPHAIIUSHUX ONcepes enepeil, AKa N06A3aa 3 NOCHHLIHUM 3MEHUeHHAM
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3anacie SUKONHUX eHEPLOMHOCIIB, NOZIPULEHHAM eKOA02l, BUKAUKAHUM 2a306UMU SUKHUOGMY, H0
CHPUMUNAE NAPHUKOBUL eqheKnt, a 1aKod Gagkannam 3naunol KiasKocmi Kpaii 3eiavrun
erepeenmui docepena 610 nOALMUYHOL cumyayii 6 ceinii.

Aoenioncennn  demoncmpyrome,  wo — oaa  YVkpainu  pocaunna  biomaca ¢
Hatlikpamum  OocepesoM  odepacantia  meepdozo  bionanusa. Adwce depaasa Mae  sraruni
nomenyian Giomact, HPUOANINOL OAA  EHEPLEMUUIO0 BUKOPUCINANIA, 3aNYUeHNA AKOI 044
supobruymea enepeii 6 Gau3bKLl nepenexnusi Moe 3adosoaviumu 00 15 % nompebu Kpaiiu 6
nepeurnitl enepei.

KarouoBi cAoBa: crepeis, enepeemuuna 6ioMaca, 6101061106a4b1i Oncepea erepei,
naaUE0, KOHKYPEHIIOHPOMONCHICINY, NOMEHYIAN.

AnBoTanusa.

3anxa C.A. Ilyru HOBBIIICHHUA KOHKYPEHTOCIIOCOOHOCTH
JSHepreTH4e CKOH OHOMACCHI.

Cediuac 6 boavuurcmse cmpar Mupa Haba100aentiss NOSLIUENNAT 3AUHINEPECOBAIOCIHIL
K UCHONB306AHUID ANBIIEPHANIUBHBIX UCIHOUHUKOE IHEPUL, KOMOPAA (6A3aHA ¢ NOCIIOAHHBIM
JMenblierueM 3anacos UCKONAeMbIX 3Hep2oHocUmenell, YXYOUEHUEM IKOA02UM, 6bI36aAHHBIM
2a30861MU  6b10pOCaMY, Komopsie (030arom Napruxoswill 3pgexn, a  marie cesanne
SHAYUIICABHOZ0 KONUYECINEA CIpatt 0C60000UNIL SHEP2eIUUECKIUe UCIOUHUKI 071 NOAUIIUYECKON
cumyayu 8 Mupe.

Hceneoosarua noxasersarom, umo oaa Ypauns: pacmumensnas buomacca A6/2emes
SYUMUM  UCHIOUHUKOM — nOAYHenUA  meepdozo  Ouomonausa. Beds  cocydapemeo  umeen
SHAUUMEAbHEI  OMEHYUAA  OUoMaccsl, 100X005uell 045  IHEP2ENUHECKO20  UCHOALI06AIS,
npuMenenne Komopoll 047 nPOUIB00cHea Inepeun 6 Gauvcatulel  nepeneKmuse  Modcen:
yoos.aemeopuns 0o 15 Yo nompebrocmu cmparist 6 nepsutroi snepei.

KuaroueBbre CAOBA: 311epeiiA, Iepeenuteckas 0uoMacca, 60306H08A7eMb1e UCHIOUNUKI
IHepeutly IONAUBO, KOHK)PEHINOCHOCOOHOCHIL, NOMEHYUAN.

Abstract.

Zaika S.0. Ways of enhancing the competitiveness of energy
biomass.

Currently, in most countries of the world, there is a high interest in the use of alternative
energy sources, which is associated with a permanent decrease in _fossil fuel reserves, environmental
degradation, gas emissions caused by the greenhouse effect, and the desire of a significant number of
countries to release energy sources from the political situation in the world.

Studies show that plant biomass is the best source of solid biofuels for Ukraine. After all,
the state has a significant potential of biomass, suitable for energy use, the attraction of which for
energy production in the near future can meet up to 15 % of the country's needs in primary energy.

Key words: Energy, Energy Biomass, Renewable Energy, Fuel, Competitiveness,
Potential.
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