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Abstract. It is known that today one of the most common wastes in the industry is dusty 

waste. Dusty wastes are separated in almost all industrial sectors and released into the 

atmosphere. As a result, the composition of the atmospheric air is severely polluted. Dusty wastes 

are often formed in the process of obtaining a certain product, for example, flour dust in flour 

mills, dust of these materials in the process of production of construction materials, and dust and 

fluff dust are released in the production of paper. Therefore, dust particles are a part of the 

manufactured products, and it is of great importance to capture them and return them to the 

production cycle. 

Sanitary norms in production rooms of industrial enterprises 

(QMQ 3.01.02-00) allowed amounts of harmful substances in the air must be maintained. 

In the production zones of industrial enterprises operating under any normal conditions, the 

release of dust or toxic substances has a sufficient impact on the human body. This article 

describes the effects of industrial dust on the human body, methods of dust cleaning and evaluating 

the efficiency of dusty air cleaning equipment. 

Keywords: industrial enterprises, production, dusty air, pollution, cyclone, device, dusty 

gas, cleaning equipment. 

 

Introduction. It is known that the human body has the ability to get used to and adapt to 

various conditions. But this adaptation takes place only within certain limits. These adjustment 

limits are defined by SN 245-71. That is why it is necessary to pay special attention to construction 

rules and regulations, organizational issues, and ensuring fire and explosion protection in 

ventilation systems when designing and installing ventilation devices. It is also recommended to 

widely use industry standards and regulatory literature issued by the state construction committees 

of Uzbekistan. 

Purification of emitted air is an important stage of its neutralization, thus ensuring non-

pollution of the air environment inside and outside the enterprise [1]. 

Currently, the main source of atmospheric air pollution is manufacturing enterprises. 

Environmental protection is one of the most important problems at this time, and it attracts the 

attention of experts from all over the world [2]. 

Therefore, it is of particular importance to determine the nature of the dust particles 

contained in them in order to neutralize dusty air waste. Because the cleaning method and its 

apparatus differ depending on the properties of the dust particles. 

Methods and results. Currently, there are many types of dust air cleaning equipment, but 

the choice of which one depends on the type of dust classification. 

According to the size of the dust particles, the dust of all industrial types is divided into the 

following 5 classification groups: 

I - very large dust; 
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      II - large dust; 

III - medium-sized dust; 

IV - fine powder; 

V - very fine powder; 

Depending on the classification group of dusts, dusty air cleaning equipment is also divided 

into the following five classes depending on their efficiency [3]. 

The efficiency of dust air cleaning equipment is determined by how much dust is trapped 

in the air and is usually calculated in %. 

Classification of dusty air cleaning equipment according to efficiency 

Classification of 

dusty air cleaning 

equipment 

Size of dust particles that can be 

effectively captured, mm 

According to the dispersion of dust 

Dust group Efficiency, % 

I 

II 

III 

 

IV 

 

V 

0.3-0.5 and more  

2 

4 

 

8 

 

20 

V 

IV 

IV 

III 

II 

II 

I 

I 

80 

99,9-80 

92-45 

99,9-80 

99,9-99 

99,9-95 

99,9 

99 

For example, m1 kg of dust entered the equipment, m2 kg of dust was retained in it, its 

efficiency  

%100
1

2

m

m
                 (3.3) 

Usually, this value is determined by the concentration of dust in the air entering and leaving 

the equipment 

%100
k

сhk

C

CC 
             (3.4) 

In some cases, two-stage equipment is also used due to the lack of efficiency of dusty air 

cleaning equipment. In such cases, the overall efficiency is calculated as follows: 

100

21
21





um                (3.5) 

Here 2,1  the performance of each dust air purifier. 

Classification of existing methods of neutralization of dust generated in industry. In 

general, air dust cleaning devices used in industrial enterprises are extremely diverse and colorful. 

The main reason for this is that it is an extremely difficult task to neutralize industrial dust or to 

separate it from the air [4].  

Methods of cleaning industrial waste dust gases are divided into 4 groups: 

1. Dry mechanical gas cleaning - by impacting dust particles under the influence of 

external mechanical force; 

2. Wet gas cleaning - by applying a liquid (mostly water) to dust particles, suffocating and 

washing the particles; 

3. Filtration - by passing and retaining dust particles through porous barriers; 
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      4. Electrical cleaning - by passing dust particles through an electric field, charging them 

and pulling them to electrodes. 

Dry mechanical dust collector devices can be divided into three groups: 

1) Dust collection chambers based on the force of gravity, that is, the force of gravity; 

2) Inertial dust collector devices based on the force of inertia; 

3) Centrifugal force-based dust collection devices, i.e. cyclones. 

Despite the fact that dust extraction and trapping with the help of textile fabrics are widely 

implemented, currently used devices do not fully meet the requirements of the industry. Larger 

dusts are not difficult to capture or separate, they are easily separated by centrifugal force-based 

dust collectors. As the dust particles become smaller, the possibilities of their separation also 

decrease. Since the weight of fine dust does not differ much from the air molecules carrying it 

(remember the mathematical expression that there is a particle smaller than the smallest particle), 

they cannot be completely separated by centrifugal devices, when passing through textile fabrics, 

the fabric no matter how thick it is, dust will pass through it. On the other hand, it becomes difficult 

for air to leak through the thickened fabric, which in turn causes some problems [5]. 

Considering the above-mentioned points, choosing air purifiers, first of all, the composit ion 

of the dust in the air, the degree of danger, its fineness, as well as whether it is composed of 

valuable substances (for example, if it is composed of food products), when cleaning it dust 

cleaning devices with high efficiency are used [5].  

Among the air dust cleaning devices in industrial enterprises, the most simple structure and 

therefore the most popular is the cyclone. Cyclones are used in almost all industrial enterprises. 

Separation of dust from dusty air in cyclones is based on centrifugal force. Dusty air is sent to the 

cyclone through a diverting device. This device is designed to move the air stream obliquely to the 

cyclone shell. During its movement, the air moves to a conical base, and as the cone narrows, the 

air movement accelerates, and a sharp decrease in the pressure of the air movement is observed in 

the lowest part of the cyclone shell [6]. 

As a result, the air that has reached the lower part of the cyclone cone sharply changes its 

direction, keeps its spiral movement, goes up and is expelled through the pipe. The separation of 

dust from the air occurs in the lower part of the cyclone's conical base, when the air movement 

changes sharply. Because the dust contained in the air is heavier than the air, it cannot turn sharply 

with the air, but is thrown out of the air by the force of inertia [7].  

The general theoretical aspects of the air cleaning process in cyclones have not been 

developed. Therefore, the selection and construction of cyclones is based on practical means. 

Based on currently accepted rules, the operation of the cyclone is considered to be based 

on the law of centrifugal force [5]. 

,

2

r

m
C V  

Here, m - is the weight of the particle; V-speed of air entering the cyclone, m/s; r is the 

radius of the cylindrical upper part of the cyclone or the large side of the conical base, m. 
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      5. Diameter 1500 mm It can be seen from this formula that the larger and heavier the dust, 

the higher its ability to be captured. But the amount of dust in the air is beyond our control and we 

cannot change it [5,6,8]. Air movement speed is a variable unit. But experiments have shown that 

with the possibility of increasing the speed of air movement indefinitely, it creates an unstable 

(turbulent) state of the air flow, which, in turn, leads to the formation of eddies in the flow [9,10]. 

The vortices wear out the dusts created by centrifugal force inside the cyclone, and they pass to 

the inside of the cyclone and cause it to be released into the air without being cleaned. That is why 

it was found that the most effective speed of the air entering the cyclones is 18-22 m/s. 

                                                                                                 

 

It is possible to change the radius of 

the cyclone. The larger the diameter of the 

cyclone, the lower its ability to catch dust, and 

the smaller the diameter of the cyclone, the 

more effective it is. This, in turn, creates 

certain difficulties. A large cyclone can 

receive a large amount of dusty air at once 

[11].  

 

Picture 1. Scheme of the cyclone. 

As its size decreases, the air intake capacity also decreases. This leads to an increase in the 

number of cyclones. Air supply to a large number of cyclones should be carried out with the help 

of air distribution means.  

Schedule of connections 

Technical characteristics 

1. This cyclone device is designed for 

the purification of waste gases with a 

cleaning efficiency of 90% 

2. Air consumption is 3 m3/s 

3. Hydraulic resistance 650 Pa 

4. Height 45000 mm 

5. Diameter 1500 mm 

Designation 
 

Naming 

Numbe

r 

Conditional 

transition 

D, mm 

Conditional pressure R, 

mPa 

T 
Clean gas inlet 

1 130 0,5 

Ch Waste output 1 100 0,5 

G 
Connecting with 

the atmosphere 1 150 0.5 
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      Conclusion. Centrifugal dust collectors (cyclones) are dry inertial collectors that use the 

centrifugal force generated by the air circulation in the container body to separate the dust. The 

body of the dust collector can be cylindrical, cylindrical-conical or conical in shape. 

Dust enters the cyclone through the air inlet pipe and gets a circular movement. Centrifuga l 

force compresses the dust particles against the inner wall of the outer casing, where the dust hits 

the wall, slides down under its own weight, and is discharged into the dust collector. The air stream 

rotates and loses its speed and passes to the lower part of the cyclone and into the inner body. Then 

it is released into the atmosphere through the upper slot. Typically, the dust from the cyclones is 

transported by a screw conveyor serving the group of cyclones. 

It is recommended to remove the dirt with the help of air instead of the screw conveyor, so 

that the dust from the dust extraction holes does not wear out. 

In the process of technological calculations, the amount of the gas mixture being cleaned, 

the amount of dust particles, the density of the gas mixture and several other operations are 

performed when the dust cleaning device cleans dusty air from dust particles in the cyclone. 
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