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Abstract. The main problem of all thermal power plants is the impact on the environment.
After all, with all available technologies for reducing emissions and disposing of waste, the damage
to the enviromment is quite large. Emissions from boiler exhaust gases (including thermal
pollution), fuel waste, combustion products (ash and slag), emissions of polluted water into natural
reservoirs (lakes, rivers, etc.).

Changes in combustion technology can affect many factors and can also be used as primary
means to reduce emissions of fly ash, SO2, NOx and other fuel components. Due to calculations and
comparison of quantitative characteristics with the help of graphs, it is noticeable that the change
in the emission index of particulate matter k is influenced by: fuel ash content; heat of combustion;
combustion technology, particle removal rate avin. There are some relationships between the above
indicators and the emission factor. According to calculations, the best in terms of emission
reductions is combustion in a cyclone furnace (with a horizontal pre-furnace). Note the
disadvantages of this method of combustion, namely: increased NOx emissions due to high
combustion temperature; increase in loss in the boiler q6 - heat loss of slag; increase of own
expenses of the electric power for increase of draft and work of blowers.

So, we see that the introduction of such technologies is a complex issue. There are many
factors to consider, but saving on the environment is like saving on yourself. In the future. After all,
our procrastination is reflected not only now and not only on us. But also in the future of our
descendants. And it is our current actions that will determine what their future and ours will be.

Keywords: Environmental energy problems, harmful emissions, combustion technologies,
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Introduction.

The entire energy sector of Ukraine is united in the UES - the United Energy
System. It has 8 hydropower plants and 3 hydroelectric hydropower plants (PSPs), 4
operating nuclear power plants, 15 thermal power plants, 43 thermal power plants -
thermal power plants, many solar power plants and many wind farms. However,
thermal power plants have become the most widespread.

Thermal power plant (TPP) - a power plant that uses the chemical energy of

fossil fuels (coal, peat, fuel oil, natural gas, etc.) to heat the working fluid (usually
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water) in the boiler furnace, bringing steam to certain parameters and using its kinetic
energy to develop turbine torque. The torque of the turbine rotor is transmitted to the
stator of the generator, where an electric current is produced by the phenomenon of
electromagnetic induction.

The main problem of all thermal power plants is the impact on the environment.
After all, with all available technologies for reducing emissions and disposing of
waste, the damage to the environment is quite large. Emissions from boiler exhaust
gases (including thermal pollution), fuel waste, combustion products (ash and slag),
emissions of polluted water into natural reservoirs (lakes, rivers, etc.).

Therefore, during the development of thermal energy, many ways and solutions
have been found to reduce the harmful effects of the operation of the plant. Such as:
installation of filters and technologies for catching flue gas cleaning (electrostatic
precipitators, bag filters, scrubbers, cyclones, etc.); improving fuel preparation;
change of boiler design; changing the combustion process and new combustion
methods.

Main text

Changes in combustion technology can affect many factors and can also be used
as primary means to reduce emissions of fly ash, SO2, NOx and other fuel
components. Measures to modify the combustion process include: reducing power;
modification of burners; modification of the combustion process in the middle of the
furnace; modification of the fuel and air mixing system (eg flue gas recirculation,
pre-mixing of fuel with air, use of additives, fuel mixing, drying, fine grinding,
gasification, pyrolysis).

When burning fossil fuels, its mineral part (inorganic impurities) are converted
into ash and partially come out of the boiler in the form of volatile ash with flue
gases. Particles in the flue gases, such as fly ash, enter the equipment to control
particulate matter. The characteristics and amount of fly ash depend on the fuel, such
as the mineral composition of the coal and the type of combustion. Consider the basic
technologies of coal combustion on the example of the design of furnaces and their
upgrades.

Boiler plants with solid slag removal or TSHV operate at a temperature below
the melting point of ash near the walls of the furnace or heating surfaces. The highest
temperature is set in the core of the torch in the central part of the furnace, located
approximately at the level of the burners. As a result of heat transfer to the furnace
screens, an isotherm with a relatively low temperature is located near them. As the
ash melted in the core of the torch moves to the periphery and enters the region of
relatively low temperature ash particles are cooled and solidified. Thus, the ash
particles when heated in the core of the torch and then cooled near the furnace
screens twice undergo all stages of change of physical state from solid to liquid (or
softened) and back. On the way up, the ash particles are also cooled together with the
gases and must be carried out of the furnace in a granular (hardened) state.

In furnaces with liquid slag removal or RSHV, the temperature in the lower part
of the combustion chamber is maintained so as to ensure not only complete melting
of the slag but also their reliable removal in liquid form from the furnace.

The disadvantages of the furnace with liquid slag removal include increased
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losses with the physical heat of the slag. For multi-ash fuel, these losses can reach 2-
3%. However, it should be noted that the heat of the liquid slag and the slag itself can
be used for various technological processes.

The main disadvantages of cyclone furnaces include: problems with burning
coal with a low yield of volatile, as well as highly humid coal; increase in heat loss
with physical heat of slag (more than 2%); increased energy consumption for
blasting; relatively high yield of nitrogen oxides due to the high temperature in the
cyclone chamber.

Combustion in a fluidized bed takes place in a hot fluidized bed, in which
combustion air is introduced into the lower part of the furnace. As CFC systems
appeared for the combustion of coal and lignite, they became predominantly used in
industrial combustion plants. Sand is usually used as the fluidized bed material,
especially during start-up. The layer, which includes fuel (1 to 3% of the layer
material), ash and sorbents, is fluidized with air coming from the bottom up, and the
temperature of the layer provides fuel combustion.

Therefore, we will calculate and demonstrate the value of the coefficient k for
each type of fuel for different combustion technologies. Here are some graphs.
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Figure 1 - dependence of the emission index k (g / GJ) on the indicator awin

Figure 1 shows the dependence of the emission factor k on the removal rate of
particles ayin. There is a noticeable tendency that for all types of fuel the value of the
emission indicator k increases linearly with increasing a value.

It is noticeable that the fuel from the Mukachevo field has the greatest value of
emission. It is noticeable that this fuel has the highest content of AP ash - 24.8%, but
the lowest value of carbon C” - 19.6% and sulfur S* - 0.4%.

At the same time, the lowest indicator of particulate matter emissions k has a
fuel - coke breeze (note also that this fuel has the lowest percentage of hydrogen
hydrogen - 1.4% and the lowest ash content of A” - 12%).

The graph above shows the dependence of the emission index of
particulate matter k and the heat of combustion of fuel Qp. The schedule
tends to decline. That is, regardless of the combustion technology with
increasing heat of combustion of fuel, the emission of particulate matter is
reduced.
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Figure 2 - the dependence of the emission of particulate matter emissions
to g / GJ on the heat of combustion Q kJ / kg

Conclusions.

Due to calculations and comparison of quantitative characteristics with the help
of graphs, it is noticeable that the change in the emission index of particulate matter k
is influenced by: fuel ash content; heat of combustion; combustion technology;
particle removal rate avin.

There are some relationships between the above indicators and the emission
factor. According to calculations, the best in terms of emission reductions is
combustion in a cyclone furnace (with a horizontal pre-furnace). Note the
disadvantages of this method of combustion, namely: increased NOx emissions due
to high combustion temperature; increase in loss in the boiler g6 - heat loss of slag;
increase of own expenses of the electric power for increase of draft and work of
blowers.

Therefore, this method is not an ideal solution from an environmental point of
view. However, combining it with other methods such as: installation of additional
filters (fabric and electric filters); use of modern technologies of fuel preparation and
storage; inclusion in the fuel-air path of scrubbers (wet Venturi scrubber), cyclones,
etc.

So, we see that the introduction of such technologies is a complex issue. There
are many factors to consider, but saving on the environment is like saving on
yourself. In the future. After all, our procrastination is reflected not only now and not
only on us. But also in the future of our descendants. And it is our current actions that
will determine what their future and ours will be.
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Anomauia. 'ono6noto npobremoro 6cix menuogux eieKmpoCmaHyil € 6NIu8 Ha eKoi02ilo.
Aodice 3a BCIX HAABHUX MEXHONOCIU 3MEHUleHHs. BUKUOI8 ma ymunizayii 8i0xodie wkooa 0is
HABKOIUUIHBO20 Cepedosuya 0080 Genukd. Buxkudu 3 euxionumu eazamu Komia (8K104arOyu
menioge 3a0pyOHeHHs), 8i0X00U NANUBHO20 20CNO0APCMEA, NPOOYKMU 320PAHHA (3014 MA WAK),
BUKUOU 3a0PYOHEHOI 800U 8 NPUPOOHT BOJOUMUWA (03epa, PiuKU § MO).

3minu 6 mexHono2ii Cnanto8aHHs MOXCYMb GNAUHYMU HA 6e31id (akmopie ma MoxCymv
MAKON#C BUKOPUCMOBYBAMUCH AK NEePEUHHI 3aco0u 015 3HUdceHHA uxkudie nemxoi 30au, SOz, NO
ma [HWUX CKIA008UX NAAUBd. 3a80AKU NPOBEOEHHI0 PO3PAXYHKI6 Ma NOPIGHAHHS KLIbKICHUX
Xapakxmepucmuxk 3a 00NOMO200 2paiKié NOMIMHO, WO HA 3MiHY NOKA3HUKA eMiCii meepoux
YACMUHOK K GNAUGAIOMb. 30IbHICMb NANU6A, MENI0Mma 320PAHHA, MEXHONO02IA CNANO8AHHS,
NOKA3HUK BUHOCY YACMUHOK Oy TIOMIMHI ne6Hi 3aNeHCHOCMI MINC HABCOCHUMU GUUe
NOKA3HUKAMU Ma Koepiyienmom emicii. 32i0H0 pO3paxyHKi8 HAUKpawum 3 MO4KU 30PY 3MEeHULeHHs
BUKUODIB € CNANIOBAHHA 6 YUKIOHHIU MONnyi (3 20pU30HMAILHON NepeOmonKor). Biomimumo i
MIHYCU Yb020 cnocoby cnanto8anus, a came: nioguweHuu sukuo NOx uepe3 UCOKY memnepamypy
Ccnanto8ants, 30LIbUIeHH 6mpamu 8 KOmJi ¢s— 6mpamu 3 menjiomoro wiaxy, 30iL1bueHHs 61ACHUX
sumpam eiekmpoenepeii Ha nio8UWeHHs ma2u ma pooomudymbo8Ux 6eHMUIAMOPIS.

Omoice, 6auumo, WO BNPOBAONCEHHS MAKUX MEXHON02IU — NUMAHHA KOMNIEKCHe.
Ilompiono epaxysamu 6azamo ¢haxmopis, npome eKOHOMUMU HA eKOJOo2ii ye 8ce 00HO, WO
exoHomumu Ha cobi. Ha ceoemy matibymuvomy. Addice naute 3601IKAHHI 8I00OPANCAEMBCSL He
Juwe 3apa3 i He auule Ha Hac. Ane i Ha MatOymHbomy Hawux Hawaokax. I came 6i0 nawux
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menepiwnix Oitl 6yoe 3anexdcamu,aKum came 0yoe ixnHe ma Hauie MauOymHe.
Kniouosi cnoea: Exonociumi npobdnemu enepeemuxu, WKIOAUGI GUKUOU, MEXHONO2I]
cnantoeants, meepoi cycneHO08aHi YaCmMuHKU
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