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Abstract: the influencing parameters affecting to the parameters of lime burning in a calciner are - the type of
fuel, the method of combustion, the speed of the coolant, filling the cross-section of the channel, the suction and
pushing in of air, the speed of mass transfer processes. The main parameters of the matter: the speed of the
coolant and the full filling of the cross section of the calciner body. Now the burning rate and the length of the
flame of all types of hydrocarbon fuels (liquid, gaseous and solid) are reached to several meters per second.

In order to increase the rate of burning and the length of the flame, other types of burning, we found out that in
nature there are other types of burning like explosive detonation. Due to artificial turbulence in the detonation
generator, the rate of ignition of coal dust increases several times.

In the article, by analyzing the velocity of the coolant and the parameters of heat and mass transfer processes in
the calciner, calciner that hasbeen modernized using a heat generator.

The proposed design of a claciner with an integrated detonation generator is explosively combustible with a
mixture of coal dust and air. As coal dust, waste from cheap and widespread reserves of the local coal industry
is used. In this case, the increase in the rate of ignition of coal dust in a detonation generator is justified, as a
result, the contact area of fire with limestone and the productivity of the shaft furnace increase.

Keywords: coal dust, heat generator, turbulizer, fire zone, heat engine, unit, fire suppressor, shock wave,
burning rate, detonation generator.
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Annomayusn: 6030€ticmayiowuMu NAPamempamu, eIUsIOUUMY HA NAPAMEmMpPbL 00JICU2a U36ECU 8 WUAXMHOL
newu, AGIAIOMCS — 6UO MOWIUBA, CHOCOO 20PEHUsl, CKOPOCHb OGUIICEHUS MENIOHOCUMENs, 3an0IHeHUe
NONEPeuH020 Ceyenusi KAHand, 6CACLI8AHUe U GMAIKUBAHUE 6030YXd, CKOPOCMb NPOYECCO8 MACCOOOMEHA.
OcHognbilMu napamempamu cpedvl Osi HUX SAGISIOMCA: CKOPOCMb  OGUIICEHUsT MENIOHOCUmMensi U NOAHOe
3anonnenue nonepeuno2o cevenus kopnyca neyu. Ceuuac cKopocmv 20peHus u OIUHA NIAMEHU 8CeX U008
Y211e8000POOHO20 MONIUBA (HCUOKO20, 2A3000PA3H020 U MEEPO020) 00X00UM 00 HECKOIbKUX MEMPOE 8 CEKYHOY.
Ananuzupys, ¢ yenvio yseauyenus cKOpoCmu 20penus u OIUHbl NIAMeHlU, Opyeue GUObl 20peHUsl, BbISICHULU YMO 8
npupooe cywecmayiom opyaue 6udbl 20peHus KaK 63pbleHds oemoHnayus. B demonayuonnom eemepamope 3a
CYém UCCKYCMBEHHOU MypOyIU3ayuu cCKOpoCmMb 60320PAnUs Y2ONbHOU NbLIU 603DACMAE 8 HECKOILKO Pa3.

B cmamve 3a cuem ananuza ckopocmu menioHOCUMeNns U Napamempos menio- U MaccoOOMEHHbIX NPOYECCcos 6
WAXMHOU neyy MOOEPHUUPOBAHA MONKA Nevl ¢ UCNOIb308AHUEM MENTI0B020 2eHEPAMOPA.

IIpednazaemass KOHCMPYKYUs WAXMHOU NEYU CO G6CMPOEHHBLIM OEMOHAYUOHHBIM 2EHEPAMOPOM  G3DbLEHO-
B0320pPAIOWUM CO CMECHIO Y2OAbHOU NblIU U 6030yXa. B kauecmee y2onvbHOU NbLIU UCNONLIYIOMCS OMXO0b
0euegozo U pacnpoOCmMpaHeHHo20 8 OONbUWOM KOIUYecmee 3andaca Mecmuol Y20ibHOU npombluLieHHocmu. B
9mMoM cryudae 060CHOBAHO YBeaUdeHUe 8 0eCAMKU Pa3 CKOPOCHU B0320PAHUSL Y2ONbHOIU NbLIU 6 0eMOHAYUOHHOM
2enepamope,  8CieOCmUe  OMO20  YBEAUHUBAEMCS  NAOWA0b  KOHMAKMA O2HA € U36ECTNHAKOM U
npouU3600UMENTbHOCIb WAXMHOU NeYU.
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Lime products are used widely in different sphere of manufacturing, such as in metallurgy, chemical,
building materials, food industry and in many other industries. Lime is used as raw materials in producing of
nonferrous metal in metallurgy, silica-based materials and dry solution of building materials in building industry.

Producing lime consisted of several sequence technological processes:

- recovery of limestone;

- grinding and grading of raw materials;

- burning raw materials and cooling finished product;

- save in the limestone storage and transporting for public using.

Process demanding of more expenditure from the above mentioned technological processes is burning. So,
researchers do main effort for enhancing of burning process, concerning about local resources of fuel in choosing
type of fuel material, heat of combustion, influence of burning process to environment and also researchers
concentrate significantly economic indicators of enhanced process.

It is known that, producing of lime products is accomplished in calciner. Nowadays gas is used as fuel in
lime manufacturing factories. Requirements large quantity of gas in burning limestone, saving the gas and
instead of gas fuel, there is fuel that named coal dust which is given more heat in burning process and also
inexpensive cost make before us put the actual task in usage of coal dust.

More over, in this research making little dimension machine, by using modern calciner producing of lime by
little manufacturing plants, create a lot more little manufacturing plants and locating that plants clothe to
customers are todays demand.

There are lots of factors that influence producing lime, such as fuel type, method of burning, speed of heat-
transfer agent, filling tube’s lateral surface and aspiration hole air and emitting it, mass transfer. The role of
heat-transfer agent speed is significant. In todays technologies burning speed of hydrocarbons with air is
consisted of meters per second.

Therefore, in order to save lime preparation time and increase efficiency at the furnace scale, a study was
conducted to identify and analyze other types of combustion in order to increase the combustion rate of the
mixture and prolong the flame of combustion. Analysis has shown that burning in nature is also known as
detonation or an explosion, which is used when burning in internal combustion engines, heat exchangers. Part of
the heat generated by the explosion is pumped into the coldest part of the fuel and oxidant in the form of light
energy. The mixture begins to heat up and, as close to the combustion zone, it becomes so hot that it burns [1].

In some cases it is more convenient to transfer the combustion mixture to the fire chamber and direct it to the
combustion zone through a vacuum filled with a combustible compound. However, the mechanism of heat
transfer in the combustion zone of the main mechanism of combustion of the mixture remains. Examples of such
combustion are examples of the combustion of a gasoline-air mixture on internal combustion engines in the
space at the piston, when a diffused electric spark propagates throughout the entire connection.

In thermal technical devices the heat flow in the artificial combustion zone is directed to heat the new fuel
mixture. Increasing heat during installation increases the amount of fuel burned. This is usually caused by the
intervention of a hot product in the combustion zone (this phenomenon is called turbulence). The same
phenomenon is used when the combustion chamber is burned in a combustion chamber. The combustion of coal
is designed in such a way that the aerodynamic combustion chamber can be sprayed with a high injection rate
into the calculated combustion chamber.

When burned with a mixture of coal dust, this rate of combustion can increase tenfold per second [2].

How to achieve this? The tube is filled with coal dust and air mixture. The amount of oxygen in the air
should be able to absorb coal dust. The ratio of fuel and air is called the stemsometric ratio.

Suppose we burned a mixture with a strong electric torque at a sufficiently high speed on the "closed" side of
the pipe. The power of the spark can be chosen so that it suddenly burns out. As a result of the explosion, the
compound is heated to a temperature of about 15,000 °C. Naturally, the mixture is flammable and burns for a
short time, while the temperature of the combustion products is t = 20,000 °C and the pressure is P = 17 atm.
waveform and open end of tube speed D = 1800 m/s.

This theory of speed is called the detonation velocity and is denoted by the letter “D”. When the damaged
waves reach the open area of the pipe, it burns the entire mixture in the pipe and increases the pressure to 17 atm,
the combustion products reach 800 m / s, the temperature tn = 1900°C and the thinning zone P = 35 atm. The
time when the whole mixture burns. L / D (where L is the length of the pipe, meter, D is the wave velocity, m/s).
If the length of the pipe is 1 meter, the length is 1/1800 s, and if it is 3 meters, the time is 3/1800 = 1/600 s. As
we have seen, the burner will work instantly, and the tube will have great potential (pressure of the combustion
product), kinetic (energy 800 m/s of the combustion product), energy and heat (hot combustion products). We
are confident that this explosion will not generate an explosive force, and the usual water pipe may also be under



pressure. The power of each explosion is controlled by the amount of content of the tube. Of course, it can be
used to perform various tasks.

Using the above-mentioned methods, the furnace of the furnace was improved and combined with the heat
generator based on the speed of movement of the heat carrier, temperature and metabolism and parameters of the
furnaces.

The explosive heat generating heat generator increases the speed of the carrier and speeds up the process of
lime preparation.

The proposed aggregate structure is composed of the compressor 1, which supplies the compressed air
cylinder liner 2 to the mixer 4, which mixes the coal powder itself with the pipe 3. As a result of mixing the hot
fuel is pumped through pipe 5 at high pressure to the detonator generator 6. At high pressure, the flammable fuel
is sparked with the sparking device 7, which will eventually explode. The flaming fire accelerates through the
pipe 9 through the pipe 9 and enters the cylindrical chamber of the fire furnace chimney with a few meters to the
tube through 11, and stops in the oven cavity for a long time in the form of asleep by specially prepared devices.
High pressure air flows through the umbilicus trajectory, then goes up into the cooking zone and collides with
limestone, giving it its own heat, and leaving the rest to the limestone hole in the upper drying zone. In the
octopus chamber, the combustion gases emitted through the cooking zone without being burnt completely.

It is assumed that air and fuel are ideally interconnected when calculating the theoretical required amount of
air required for combustion in mantle furnaces, and that each particle in oxygen combines with combustible
elements [3]. However, in practice, the calculated amount of air is not enough to completely burn the fuel. Not
all oxygen can ignite burning with combustible elements in the fireplace. Some of them do not react to
combustion and, together with flue gases, get into a lime cooler free of charge. For complete combustion of the
fuel, it is necessary to give more air than calculated.
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Fig. 1. Scheme of the calciner equipped with heat generator

The amount of oxygen required to burn the element of combustion of the fuel is determined by the reaction
of combustion.
For example, for carbon;
1mol C+1mol O,=1mol CO,
12kg  32kg 44kg
In other words, 12 kg of carbon dioxide requires 32 kg of oxygen and 32 kg of carbon dioxide per kilogram =
2.67 kg of oxygen.
For hydrogen (H,):
1mol H,+0,5mol O,=1mol H,O
2kg 16kg 18 kg
That is, oxygen consumption of 2 kg of hydrogen should be 16 kg / 2 kg = 8 kg of oxygen, 1 kg of hydrogen
combustion.
For sulphur (S):
1mol S+1mol O,=1 mol SO,
32kg 32kg 64 kg
That is, one kilogram of oxygen must be consumed in burning of 1 kilogram sulphur;
Due to the oxygen content in the working fluid, we leave the mass of this oxygen divided by the need to
burn:
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Considering the oxygen content in the atmosphere of 21%, theoretically we calculate the amount of air
required for burning 1 kg of working fuel, according to the following formula:
V(2 + 2)

Po2 21
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Similar products of combustion are found in 1 kg of fuel combustion. However, experimental calculations
use experimental formulas.

K=1,01-(Q" #/1000)+0,5 K=0,89-(Q" u/1000)+1,65

Under actual conditions, the combustible mass is required for oxidation, and not for oxidation; oxygen does
not enter into chemical reactions due to exposure to air and fuel. The required excess air is determined by the
ratio between the actual air vomiting B, and the theoretically calculated air velocity for combustion of 1 kg of
fuel. This relationship is called the excess air coefficient a. The size depends on the type of fuel, the conditions
in which the process takes place, the method of combustion and the furnace design. In the calculations, the value
of a is chosen on the basis of the corresponding experimental data. The smaller the burner will burn, and the
unit’s coefficient of efficiency will decrease significantly.

For gaseous fuel a = 1,2-1,25; For solid rocks in our case, @ = 1,5-3,5

In addition, for each real case, the values of a are different. These values can be obtained from electrical
engineering [5].

The proposed furnace unit is relatively inexpensive and contains large local stocks of raw materials covering
the inner surface of the furnace, formed during combustion as a result of combustion and combustion in a fuel
heat generator generated several times a couple times per second. In this case, the contact surface of limestone
with fire increases, and production efficiency increases. In addition, the mantle chamber is divided into zones,
and the hot flame enters each zone with sequential heating and continues its way and heats the lime in the drying
zone to 700 + 9000 ° C. The quality of lime products in a mixture of coal and air mixtures improves and the
color changes that is achieved due to the fact that the furnace chamber receives more than theoretically
calculated, that is, from 1,5 to 3,5 volumes of air.

The possibility of complete mechanization and automation of the combustion processes in the mill boilers is
relatively simple.

From this method can be used in small and large calciner’s chamber.
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