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Annotation 

Due to the fact that Uzbekistan has chosen a digital economy in its development 

strategy, it is necessary to modernize agriculture, digitalization, and develop 

technologies based on the production of high-quality fiber at cotton spinning mills. In 

addition, a radical new approach to the operation of ginneries, the use of modern 

information technologies to eliminate contaminants in cotton through mathematical 

modeling and software to determine the optimal parameters of ginning equipment to 

improve fiber quality. This article describes a mathematical model for determining 

the parameters necessary for the normal operation of the considered cotton gin, on 

the basis of which a computational experiment was carried out and the values of the 

parameters were determined. The article developed a mathematical model of the 

movement of a piece of cotton on the surface of a vibrating mesh (separator), taking 

into account the factors affecting the process of cleaning cotton from small impurities 

and its application. Experimental studies were carried out on the basis of the 

developed program and methodology for determining the normal values of 

parameters that affect the efficient operation of the cotton gin device. Finally, by 

calculating the parameters of the device using the compiled programs and the 

computational experiment, results are obtained in which the lighting operations are 

displayed graphically in an appropriate way. 
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I. Introduction 

Uzbekistan keeps pace with world development, steps on the threshold of the third 

Renaissance. It is expected that the choice of the digital economy in its development 

strategy will lead to drastic changes and shifts in the field of information technology 

and in general in other areas, which will lead to significant changes in the economy of 

the republic. Because, the implementation of such work of global importance will 

significantly improve the standard of living of the population [1,2]. 

Naturally, the human factor plays a special role in the development of society. There 

is a creative nature in his work, and a person is constantly in search. Day after day, he 

conducts research on the results of his work, develops an effective product. However, 

this product is developed by different people in different ways, and its effectiveness 

may vary. 

In this sense, a person often observes events that exist and need to be studied to 

further improve a product or development that is really needed, and collect scientific 

experiments or try to find an effective research method. Based on them, he conducts 

experiments and receives results. The prepared article has tried to shed light on this 

very question. В ходе нашего исследования были изучены работы 

исследователей по процессу очистки хлопка и их оцифровке [3-9]. 

Our research work is aimed at determining the parameters of the cotton cleaning 

device, which will serve to increase its effectiveness. In our study, this work was first 

carried out in more complex stages after a simple case: 

- at the initial stage of the study, the issue was approached taking into account the 

simplest particular cases of the cotton cleaning process [10-14]. In this case, the study 

is carried out with the simplest movement of a piece of cotton over the surface of the 

grid (sieve or separator) (Fig. 1); 

- at the second stage of the study, approach the problem taking into account the 

parameters of the cleaning device in the cleaning process. In this case, we conducted 

a study of the complex movement of a piece of cotton in the device (separator), both 

the proposed surface and its mesh surface [15-18]; 

- At the third stage of the study, we approached the problem by conducting a 

computational experiment based on a mathematical model of the cleaning process in 

a cotton gin. At the same time, experiments were carried out on the basis of a model 
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of the complex movement of a piece of cotton in the separator of the device, and the 

results were obtained [19-22]. 

 
Fig 1. Separator for cleaning raw cotton. 

 

II. Materials and Methods Section 

Although it is often possible to conduct a practical experiment to obtain results, it is 

economically expensive and this situation can lead to unacceptable solutions. In this 

case, the object under study is replaced by a "computer model" and its behavior is 

checked for various external influences. 

The reliability of computer models of the object under study (separator technology of 

cleaning cotton) and its formation allows you to check the parameters of the 

technological system and the effect on them of changes in the initial conditions (for 

example: the angle of inclination of the separator relative to the horizon, the 

coefficient of friction and how other parameters can affect the cleaning process). 

Computer modeling requires a qualitative selection of the features of events, primarily 

a qualitative representation. This is done by performing a sequence of computational 

experiments on the computer, interpreting the results, comparing the simulation 

results with the behavior of the compared object, and other steps. 

Computational experimentation is, in fact, a computerized process of conducting an 

experiment on a mathematical model of the object under study. Such a model is much 

cheaper and more convenient than a conventional experiment (initial model), with 

the help of which the test passes faster and takes less time, provides detailed 

information about the parameters that characterize the state of the system. 

The development of a mathematical model of an object is a sequence of iterations, first 

of all, based on the available information about the system under study, a model is 

built, a sequence of computational experiments is carried out, and the results are 

analyzed. In the event of the appearance of new information about the object being 
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checked, additional factors are taken into account, the behavior of the process on the 

computer is studied. 

In this sense, in the separation technology of cleaning cotton, it is advisable to study 

not only the linear movement of a piece of cotton (Fig. 1), but also to study its 

harmonic movement, since such an approach determines the quality of the 

technology. Therefore, we are studying the movement of a piece of mechanically 

vibrating cotton on the surface of the grid.  

When forming a mathematical expression, according to a mechanical law, the process 

of harmonic oscillation of a piece of cotton on the surface of the grid is taken as a basis, 

and for a particular case we present it in the following diagram (Fig. 2). 

 

 

 

 

 

 

 

 

Figure 2. Harmonic movement of a piece of cotton on a mesh surface (separator) 

and the forces acting on it. 

 

Consider a piece of cotton that is in relative motion in the oy direction according to 

the expression of the harmonic law (1) (Fig. 2). 

τ = Asinωt     (1) 

In this case, the forces acting on the cotton fiber ох    and  оу  in the direction ( xmaX   

, ymaY  ) have the following expression: 

X = Psinα − Fish_x

Y = N − Pcosα = Asinωt
}     (2) 

Here: 

mgP  - gravity; m is the mass; g is the free fall acceleration. 

NF xxish _
- the force of friction acting on a piece of cotton. µx - coefficient of friction; 

N — normal compressive strength. А – amplitude of oscillations under the action of 

an external force. ω- Number of oscillations, Hz. 

Based on the above expressions, the differential equation of motion of a piece of cotton 

can be written as (3): 

   
max = mgsinα − μxN       (a)
may = N − mgcosα         (б)

}                (3) 

β 

τ 
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Here xa , ya  — acceleration of a piece of cotton along the X and Y axes. (3) Performing 

mathematical operations on both sides of the expression and making a number of 

changes, we determine the displacement expressions for the x and y coordinates, 

respectively: 













)(sin

)(sin
2

)cossin(
2

бtAy

аtA
t

ggx xx



             (4) 

In the system of equations (4), we write equation (a) in the form x=x1(t)+x2(t), then: 

2
)cossin()(

2

1

t
ggtx x                      (5) 

tAtx x  sin)(2                           (6) 

We can use several programming languages and tools to build software based on the 

mathematical model algorithms developed above. In the question we are considering, 

the exact solution of the harmonic motion of a piece of cotton on a vibrating mesh 

surface is unknown. Therefore, we cannot take this solution as a table and compare it 

with a specific solution. Having solved the problem in a given form (4) using the 

methods of solving a system of simple differential equations and Runge-Kutta, we can 

solve the problem by looking at its graph (depending on the normal state of the 

oscillation graph). 

 

III. Experimental Results 

Based on the algorithms constructed above, we conduct experiments using the 

MatLab software package. In this case, using the program based on equation (5), we 

obtain the results in the form of a graph giving the values of the coefficient of friction 

of the mesh surface µ (mu) and the angle of inclination (alpha) (Figure 3): 

 
Figure 3. Graph of the change in the speed of movement of a piece of cotton in a 

mesh surface along the X axis. 

From the results obtained (Fig. 3) it can be seen that the movement is observed 

uniformly in cases where the coefficient of friction of the mesh surface µ = 1 and tilt 
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angle α = 26, α = 29 degrees. Therefore, further research will be carried out on these 

values.. 

Using equation (a) of the system of equations (4) and the values determined above, 

we obtain graphical results of the movement change by assigning amplitude (A) and 

frequency values (ω) oscillations of the grid surface. From the result obtained (Fig. 4) 

it can be seen that at the angle of inclination α = 26 degrees, the oscillation amplitude 

A = 20, the frequency ω = [5-8] Hz movement of a piece of cotton is uniform. During 

such a movement, the effectiveness of cleaning operations is observed.. 

In the above order, we get the results for the case when the angle of inclination α = 

290  C degrees (Fig. 4): 

 
Figure 4. Graph of the change in the speed of the complex movement of a piece of 

cotton in a mesh surface. 

 

From the result obtained (Fig. 4) it can be seen that at the angle of inclination α = 290 

from degrees, oscillation amplitude A = 20, frequency ω = [5-8] Hz the movement of 

a piece of cotton is uniform. 

 

IV. The Discussion of the Results 

As a result of the research, it was found that the movement is uniform with a friction 

coefficient µ = 1, tilt angle =[260-290] with an amplitude of 20 mm and a frequency 

of oscillations of 8 Hz. 

Today's reforms and changes by the state have led to a radical new approach to the 

operation of ginneries, the elimination of contaminants in cotton through 

mathematical modeling and software to determine the optimal parameters of ginning 

equipment to improve fiber quality. 
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Based on the above algorithms, the following experiments were carried out using the 

MatLab software package and the results were obtained. The main parameters of the 

cotton cleaning separator are: oscillation amplitude A; oscillation frequency ω; µ - 

coefficient of friction. According to these parameters, a study of a piece of cotton 

moving in a separator was carried out, that is, the speed of movement (movement) of 

cotton was observed: slow, moderate, fast. It is known that high speed does not allow 

to completely clean the cotton. Conversely, slow movement of the cotton may result 

in a reduction in cleaning efficiency in the separator or a stop in the movement of the 

cotton. Based on the experiment, it can be said that the angle of inclination of the 

cotton for a uniform speed =[260–290] degrees; The optimal values were obtained 

by taking the coefficient of friction µ = 1 at the amplitude A = 20 mm and the number 

of vibrations w = 8 Hz. The use of such optimal indicators when creating a cotton gin 

will bring great benefits in the future. 
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