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Abstract 
The article provides a theoretical analysis of the velocity distribution and 
distribution in the cross section of the pipe during the transportation of 
cotton. It studied the factors that move air and transport material in a 
pneumatic pipeline, developed a mathematical model and built graphs. The 
effect of pressure on the ease of construction of pipes for air transportation of 
raw cotton and the speed distribution in the process of transporting cotton, as 
well as the factors that cause pressure loss in the shells of pipes were studied. 
So, if the expansion after the air pipe is expanded 1 2ϑ ϑ>  (5), we will introduce 
K1 = 0 and the beating coefficient ξ . If the current narrows before burdening, 
then we enter K1 = 1 and the input soften rate from the formula ξ . The air 
flow is moving upwards below the slope and the longer the pipe is the air flow 
is so significant (strong). The flow of air is divided into laminar and turbulent 
streams according to leakage. The procedure for transportation of raw cotton 
using air will move the turbulent the sidelines, interacts with the layers. If the 
turbulent passes in a well-round smooth passenger-pipes, the number of crit-
ical Reynolds can be delivered to 200,000. The process of transporting cotton 
in pnevmotransport is far from the laminary regime in far away and stronger 
mode. 
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1. Introduction 

It is well known that there are still some shortcomings in spite of the improve-
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ment of technological machines and equipment, including the improvement of 
the pnevmotransport. For example, as far as possible, during the air transport, 
the cotton division and theoretical foundations of other events were not ex-
plored. Studies, mainly, cover particular problems and components of the de-
vice, which contain specific components, in some cases, which are incompatible 
with each other. The previously held research requires the development of the 
theory and practice of cotton, to maintain the preliminary quality indicators of 
cotton products and reduce the cost of the product. The ginning industry has led 
to a widespread spreading industry with the simplicity of the airpipeline, without 
destroying it to the places designated in any complex areas, depending on the 
areas set in any complex areas, sanitation [1]. 

Steel air pipes are used in the ginner industry, mainly diameter of 200 - 600 
mm. This is used in the transportation of cotton fiber in air flow, per 200 - 200 
mm of a lane of the 300 mm, a 400 mm of an airpipeline. The main reason for 
wide use of airpipeline device is its reliable operation, the minimum use of cot-
ton, the compact and flooding tools are possible, servicing and repairing it. It is 
also carried out by air flow to the trembling of the cotton and helps the loss of a 
certain amount of humidity. In addition to the separation of cotton from the air, 
the initial cleaning of cotton is supplied by small dirty mixtures and dust [2] [3]. 
With the help of air, the air inside the device is forced to move the material 
mainly during its movement. The movement of air inside the pipe is provided by 
air-spraying machines fans. 

With the help of the air, the absorption of the device is divided into a sweat-
ing, blowering and sucker species according to air pressure change, when trans-
porting cotton with air transport, the movement of the air is in the same type in 
the pipes. Turbulent stream R > 2220. If you slowly increase the speed of resting 
air, the transition from laminar is observed in re = 5000 [4]. 

2. Materials and Methods 

Initially, we see cotton only in pipes of cotton. At the time of air transportation 
by air, the movement of the air is in the same type in the pipes. Turbulent 
Stream R > 230 (Figure 1). If you begin to quickly increase the speed of the 
heavy air, it is possible to switch from laminar arrangement in re = 5000. We can 
see changes to the air speed in the tranversity of the circular air pipeline [5]. 

Since there is a unit of stickiness in the pipe, the air begins to strike on the 
 

 
Figure 1. Change the speed of the air in the tranversity of air pipes. 
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pipe walls and slow down. Therefore, as the speed of 1ϑ  is contingent in the air 
pipeline, the aircraft will have the largest укϑ . We will define ϑ  and укϑ  the 
expenses that it is connected to each other. 

We will see the turbulent flow. According to L. Prandtl, the impending voltage 
is found as follows. 

2
2 d

d
p way
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ϑτ  =  

 
 ,                       (1) 
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⋅
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We determine τ  the following of the size of this (3). 
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This equation is an unknown function from the transition of the integration 
tn. Today, this issue has been accepted by various hypotheses relative to the exis-
tence of several solutions. H hipothesa, Ln company competitions extracted ad-
vice. 

( )n x R r= −                          (4) 

In this case, the fact that х is coefficient. However, for a turbulent flow, the 
change in velocity relative to the radius has not been determined theoretically. 
We use the identified size through experiments as a result of this 

1

1
nruk

R
ϑ ϑ  = − 

 
                       (5) 

1
n

. The level indicator decreases with an increase in the turbulent flow. Analyze 

this equality, that is, the increase in the growth of air leads to an equal rate equal 

to Al the air pipeline cut. 
1 0
n
→  уpϑ ϑ=  accounts may be accepted in books n 

and 7. [6]. 
When transported at moderate speeds in an air transport pipeline, heavy 

objects and cotton are strongly affected by the walls of the air pipeline at its 
bottom. Friction occurs between the cotton and the air duct walls, causing the 
fibers to roll, stick, and swell. When the air flow velocity is greater than 28 m/s, 
the cotton is distributed more evenly across the cross section of the air duct. In 
such conditions, the media is subject to a state of view. If the airflow speed de-
creases from 25.0 m/s, more of the material will start to move at the bottom of 
the air pipe. The results of monitoring cotton by air traffic test showed that raw 
materials will not be transmitted evenly to air transport pipelines [7]. As a result, 
the cotton moves inside the air duct, in some places collected, and in some 
places sparsely divided into certain pieces. 
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On high unevenness, the cotton is placed in layers in the form of layers on the 
surface of the tape, with great density and weight, and closes a certain part of the 
mouth of the pipe when it enters the air duct. As a result, air velocity and 
dynamic pressure decrease, while static pressure increases [8]. Degrades in the 
fragment of cotton in the pipe meet statients and air particles in the cotton fracture, 
and begin to move towards the ventilator, and in the process of transporting it is 
larger behind it in the transportation process. Aerodynamic shadow is formed. 
Here, the resistance force, which is formed by the adhesion of cotton to the inner 
surface of the air duct, is added to the line of resistance forces, and the cotton 
stops at the bottom of the air duct. 

As a result, the air pipeline is covered and congestion is occurring [9] [10]. 
The process of transporting the material in air transport means the movement of 
this multidisciplinary environment in a particular direction. The moving com- 
ponent includes air, cotton and mineric mixtures in our example. However, in 
order to simplify analysis of the transportation process, it is considered to be 
only two forms (Figure 2). The forces affected by the airstream movement of a 
cotton groan is more explored. They are mainly taken into account, the strength 
of resistance, inertic power and weight. In general, the action equation in the air 
transport pipeline of the cotton can be said: 

d
d i
um F
t
= ∑                          (6) 

Here: m—mass of the piece, kg; u—its speed, m/s; iF∑  The sum of the forces 
affected by a cotton-piece cotton, H. 

A simple scheme of the aerodynamic device and air pressure directions. 
Distribution of aerodynamic forces and air speeds in the air pipeline transverse 

distribution. In our research, we have identified the speeds of cotton and air at 
the head of the piper. The speed of cotton is close to the first 1 m distance to 
the speed of the component tape. The current component tape rate is 3 m/s. At 
the end of the distance of 1 m, the cotton rate reaches 4.5 m/s. If we accept 
speed value, VM = 3.5 m/s. In that case, when work productivity p = 2.78 kg/s, l 
= 1 m. 

2.78 1 0.8 kg
3.5

M ×
= =                       (7) 

 

 
Figure 2. Distribution of aerodynamic forces and air speeds in the air pipeline. 
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P = 3.33 kg/s, l = 1 m 

3.33 1 0.95 kg
3.5

M ×
= =                      (8) 

According to the number of numbers, only 0.80 - 0.95 of the air pipeline is of 
board 1 M. 

Now consider a right-angled elbow with a transverse cross-section. We will 
hold 1-1 up to the cutter and 2 to section where the current expands and all cut 
is filled [11] [12] (Figure 3). 

According to Bernulli equation: 
2 2

1 2
1 22 2

P P Pρϑ ρϑ
+ = + ∆                      (9) 

From this:  

( )2 2
1 2 1 22

P P P ρ ϑ ϑ∆ = − + −                    (10) 

We will consider the size between two incisions and walls of the elbow and the 
projection of the elbow after the burial is written to the proportion of movement 
[13]. 

( )1 1 1 1 2 2 2 2 2 1cos sin cosP F r P F Fθ ϕ θ ρ ϑ ϑ ϑ θ+ − = −          (11) 

Here, 1τ −  1-1 replacing the surface average φ  pressure from the surface 1τ −  

to the corner height of; 1
1 1 1 2
r P K ρϑ
< +  and 1 2 1sin cosF Fϕ θ θ= −  short and is 

taken (Figure 4). 
 

 
Figure 3. The connection between the air speed is the connection between Rst. 

 

 
Figure 4. The right angular elbow changed transversal cut. 
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This equation is reducing equivalent to F2 and written the following 
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We write this equation according to 1 2

1 1

F
F

ϑ
ϑ

=  equality of value changes. 

( ) ( )( )2
1 2 2 2 1 1 1 2cos cos

2
P P Kρ ϑ ϑ ϑ θ ϑ ϑ ϑ θ− = − − −          (14) 

From the burning this equality we will get below. 

( )( )2 2
1 1 2 2 1 1 1 2cos cos

2
P r Kρ ϑ ϑϑ θ ϑ ϑ ϑ ϑ θ∆ = − + − −  [14]    (15) 

1. If the expansion after the air pipe is expanded 1 2ϑ ϑ>  (5), we will introduce 
K1 = 0 and the beating coefficient ξ . 

2. If the current narrows before burdening, then we enter K1 = 1 and the input 
soften rate from the formula ξ . 

3. If the elbow is cut (5), the formula is the following as follows, 1 2 0ϑ ϑ ϑ= =
corresponds to angle elbow of the corresponding formulas. It is also possible to 
write to the circus elbows as follows. 

1) ( )2
1 1 2 22 cos
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2) ( )2 1 cos
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1
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F
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3) ( )
2

22 2sin
2 2

P K θ ρϑ
∆ = − ; ( ) 22 2sin

2
K θξ = −     (18) 

It is known that the main trunk section is made of 2 - 3 mm steel tuna or as-
bestosic cement cemented pipes, a diameter of 400 - 500 mm. 

Friction flow between the pipe wall with the airline within the airline inside the 
air has a negative impact (Figure 5). The air pressure is partially used to overcome  

 

 
Figure 5. A pipe scheme. 
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This friction force. Due to the influence of this power, the pipe does not distribute 
air flow speeds along the transverse, and the dynamic pressure is not a flat, and 
the speed and speed of the wall decreases between the pipeline (Figure 6). 

As a result of a flat distribution of the pressure power, the transverse force is 
formed from the pipe wall. 

The value of this power is nulled in the pipe center, while the wall level is 
achieved its maximum. When transporting materials using air, this transverse 
force acts as a lifting force [15]. Dynamic pressure and air speed are interrelated 
and it is necessary. However, it is not the air velocity that causes the pressure, but 
the exact pressure velocity.The relationship between them is as follows (Table 1): 

2

2
x

дин x
V

P ρ= ⋅                         (19) 

In this case, xρ —air density, —kg/m3 (equivalent to normal temperature) 
31.2 kg mxρ =  

xV —Air speed,m/s; 
The dynamic pressure piped is influenced by the entire transversection cut 

and causes fermentation force: 

a
дин

к

F
P

S
=                           (20) 

In this case, Fa—Aerodynamic force (pressure power), H; Sk—Pipe the surface 
of the transverse, m2; 

For pipes: 
2

4к
dS π

=                           (21) 

Given the (11) (10) and (12) 
22 2

4 2 4
x

a дин к дин x
Vd dF P S P ρπ π

= ⋅ = ⋅ = ⋅ ⋅               (22) 

The results are as follows: 

( )20.125a x xF V dρ= ⋅π ⋅ ⋅                    (23) 

We analyze the equation in a graphic way (Figure 7). 
Dependence of aerodynamic power to air speed and pipe diameter. 

 

 
Figure 6. Formed along the transverse of the pipe. 
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Table 1. Dependence of aerodynamic power to air speed and pipe diameter. 

V 0 10 10 20 20 

Д 0 0,3 0,4 0,3 0,4 

Fa 0 4,2 7,5 16,8 30,1 

 

 
Figure 7. Schedule of aerodynamic force depending on the air speed and the pipe diameter. 

 
The increase in speed leads to a sharp increase in aerodynamic power. For 

example, if the pipe is full of the pipe diameter to 10 n full of 10 m/s, the aero-
dynamic force rises to 30 n. 

When the pipe shrinks the diameter of the pipe, when the medium is D-0.3, 
its quantity decreases sharply, in the intensity of change of aerodynamic power. 
For example, when air speed is 10 m/s, the force is yielded 4.5 n, 20 m/s. 

Work with pnevmotransport is the same according to the size of the same 
aerodynamic force: 

d dA P L= ⋅                          (24) 

Here: L-Migration Distance, m. 
The capacity spent on the transfer of the airpipe 

d
d
AN
t

=  (24), or according to (25), 

d
d

P LN
t
⋅

=  (25) will be (26). 

3. Conclusions 

1) The air flow is moving upwards below the slope and the longer the pipe is 
the air flow is so significant (strong). The flow of air is divided into laminar and 
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turbulent streams according to leakage. The procedure for transportation of raw 
cotton using air will move the turbulent the sidelines, interacts with the layers. 

2) If the turbulent passes in a well-round smooth passenger-pipes, the number 
of critical Reynolds can be delivered to 200,000. The process of transporting 
cotton in pnevmotransport is far from the laminary regime in far away and 
stronger mode. 

3) When transported at medium speeds in an air transport pipe, strong contact 
with heavy objects and cotton air pipe walls at its bottom causes static pressure. 
Therefore, the air flow rate should be uninterrupted at high speeds. 

4) Uneven transmission of cotton to the air duct and changes in its humidity 
and volume density of cotton leads to a decrease in the efficiency of devices in 
the pneumatic transport system. To ensure the continuity of this process, the 
transmission of cotton to the air duct evenly and at normal humidity ensures the 
efficient operation of the devices [16]. 
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