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Abstract. Today, solid fuel consumption is growing at a tren@us pace. The combustion of solid
fuel in combustion devices can be organized in sdweays. This paper discusses various methods
of burning solid fuels used in modern boiler unitfie features of different solid fuel combustion
technologies are described in order to make arrriméd choice of the most suitable one for each
specific application.

CIHOCOBbI CKUT'AHUA TBEPJ1OI'O TOIIJIUBA B
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KaioueBble cj1oBa: KoTjioarperar, C;Kuranue, TolkKa, 4aCTulbl, TBEpA0OC TOIIMBO, CJ'IOI7[, 00BeEM.
AHHOTaIIl/ISI. Ha CCI‘O,HHHHIHI/[ﬁ JACHb OI'POMHBIMU TEMITAMU PACTET HOTp€6.]'IeHI/Ie TBEpAOTO TOIJIUBA.
CoxuraHue TBEPAOro TOIUIMBA B TOIMMOYHBIX yC’IpOfICTBaX MOXET OBITh OpPraHU30BaHO HECKOJIbKUMU
crnocobamu. B L[aHHOfI pa60Te paccMaTpuBarOTCA pas3jindHbIC METOAbI C)KUT'aHUA TBEPAOTO TOIUIMBA,
NMPUMCHSACMBIC B COBPCMCHHBIX KOTJOarperarax. OnuceIBaIOTCS 0COOCHHOCTH Pa3HbIX TEXHOJIOTUH
CIKUT'aHUS TBEPAOI'O TOILUIMBA JId OCYHICCTBJICHUSA OCO3HAHHOTO BI)I60pa Hauboiee HO,HXOZ[ﬂHleﬁ JJIsL
KaXXJ10T0 KOHKPETHOT'O CiIydas IPUMCHCHUA.

Recently, the world has seen a trend towards isgrgaonsumption of solid
fuel in boiler units and installations. The detemimon of fuel quality and the
existing limitations in the use of traditional face designs, their low operating
efficiency when burning low-grade coals stimuldie search for ways to improve
combustion methods, which in turn predeterminedasign of the boiler and its
technological, economic and environmental perforredandicators.

Currently, the main methods of burning solid fueds be distinguished:

1) in a bed;

2) in volume.

Bed combustion, in turn, is distinguished betweensg bed combustion and
fluidized bed combustion. When burning in a dened, [solid fuel, loaded with a
bed of a certain thickness (height) onto a distrdvugrate, is ignited and blown
(usually from the bottom up) with air. The main dmmtion occurs in the bed
formed by pieces of fuel. Above the bed in the waduof the combustion chamber,
volatile substances released from the fuel duriacheating (H2, CO, CH4, etc.)
burn, and small particles removed from the bedheyflow of air and combustion
products also burn out. The speed of the gas-@v th the bed is limited by the
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stability limit of its occurrence. An increase iim speed above a certain limit causes
loosening of the bed, since air that breaks thraihghbed in certain places forms
craters. Since polydisperse fuel is always loadd#d the bed, this leads to the
removal of a large number of smaller fuel partidlest do not have time to burn out
in the volume of the furnace [1].

Fluidized bed combustion is one of the technolofpedurning solid fuels in
power boilers, in which a fluidized bed of fuel fides and non-combustible
materials is created in the firebox. To achieve imaxn completeness of burnout
of organic mass from particles of high-ash fuelasiB principles of organizing the
combustion process in a fluidized bed:

1. Organization of fuel combustion mode at a stabdeximum possible bed
temperature. In this case, the temperature of @ fnust be lower than the
softening temperature of the ash in order to elat@rdeformation and reduce the
porosity of the growing ash shell of the patrticle.

2. Ensuring the maximum concentration of the oxadiin the gas flow
surrounding the patrticle.

3. The use of a combustion chamber expanding upwiidtop discharge
from the fluidized bed of excess ashed particleimgi vertically upward in the bed
and combustion chamber as their density decreases.

4. Ensuring the residence time of the largest gadiin the fluidized bed is
longer than or equal to the time of complete butraddlammable substances from
them. This condition can be easily achieved bycselg the optimal amount of
inert material.

5. Reduction of dust entrainment and heat loss migichanical underburning
[2].

Volume combustion exists in several variants, ngmel

1) flare;

2) vortex.

The flare method allows you to burn a wide varietyow-grade fuels with
high reliability and efficiency. Solid fuels in aulperized state are burned under
boilers with a steam capacity of 35 t/h and abd\are fireboxes are rectangular
prismatic chambers made of refractory brick oraetiory concrete. The walls of the
combustion chamber are covered from the inside aiflystem of boiling pipes —
combustion water screens. They represent an aféeb@ating surface of the boiler,
absorbing a large amount of heat emitted by thehtand at the same time protect
the combustion chamber masonry from wear and d#gtruunder the influence of
the high temperature of the torch and molten skg [

Another type of volumetric combustion is vortex dmmtion. A more
technologically advanced way of burning solid belfu As a rule, it is used for
burning fine fuels (particle size up to 6 mm), irslisty. With this method, most of
the fuel is not on the grate, but rotates in theexoflow of blast air, i.e. This is a
way of burning fuel in suspension. Whirlwind comtiois is ideal for dry sawdust
and shavings, sanding dust, chopped straw, sunflougks, etc. The firebox most
often has the shape of a cylinder. On the innefiasarof the combustion chamber
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there are tangentially located blow holes. The bl@air forced by the fans enters
the combustion zone through tangential nozzlesiticrg a vortex movement of the
mixture of air and fuel. In this case, the fueltjzdes are in a suspended state — they
float in the air, moving along the longest possitoégectory. The centrifugal force
that arises presses the fuel particles againsinteenal hot surface of the firebox,
promoting their more complete combustion and prergrthe removal of unburnt
particles from the firebox. Fuel is also suppliadgentially to the firebox with a
horizontal axis of rotation, and to the firebox lwa vertical axis of rotation it can
be supplied to the vacuum zone along the axis fabove (Figure 1). The firebox
most often has the shape of a cylinder. On therisneface of the combustion
chamber there are tangentially located blow hdles. blown air forced by the fans
enters the combustion zone through tangential Bszzkeating a vortex movement
of the mixture of air and fuel. In this case, thelfparticles are in a suspended state
— they float in the air, moving along the longesssible trajectory. The centrifugal
force that arises presses the fuel particles ap#mesinternal hot surface of the
firebox, promoting their more complete combustion @reventing the removal of
unburnt particles from the firebox. Fuel is alsp@lied tangentially to the furnace
with a horizontal axis of rotation, and to the face with a vertical axis of rotation

it can be supplied to the vacuum zone along the faam above [4].

o e o Pl o T

Fig. 1. Combustion with a vertical axis of rotatioithe vortex

It is important to note that fuel combustion shobkl carried out in such a
way that its more complete combustion is achiewadkinds of fuel losses are
minimized and a high temperature in the furnacedkieved. To maintain the
normal combustion process of fuel it is necessary:
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— have a draft sufficient to remove flue gases ftbencombustion space and
allow air to enter the firebox to ensure a nornmahbustion process;

— break large pieces of coal and anthracite forbrgstion on a manual grate
to a size of 50...75 mm;

— supply the air required for fuel combustion itinaely manner;

— throw fuel in small portions at the same time;

— maintain the required thickness of the fuel bezhé/ throughout the grate;

— level the fuel bed by throwing coal;

— with blue flames in the firebox, reduce the thieks of the fuel bed [5].

Thus, methods of burning solid fuels in boiler anglay a key role in the
efficiency and environmental friendliness of theoqass of generating thermal
energy. Important aspects such as boiler efficieticg volume of emissions of
harmful substances into the atmosphere and theofosperating the equipment
depend on the chosen combustion method. To actheuveest results in choosing a
combustion method, a comprehensive approach idreefjuncluding the correct
choice of fuel, regular maintenance of boiler u@aitgl compliance with operating
recommendations. Only by taking into account adisth factors can reliable and
efficient operation of solid fuel heating systenesdmsured.
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