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Abstract: The increase in the mass of the cotton pieces slows down the movement and the speed of movement. This, in 

turn, has a positive effect on the ginning process. From the graphs of the distance traveled and the speed, it can be seen that the 

ginning process in the first and second pairs of cylinders is more intense than in the third and fourth pairs of cylinders, i.e. 80% of 

the ginning occurs in the first and second pairs of cylinders. We can observe this situation by the parabolic law of the graph of the 

dependence of the distance traveled on time, and the graph of the dependence of the speed on time - by the law of the increasing 

straight line. 
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Introduction. To create a model of one seed in existing gins, it is necessary to 

determine the volume of seeds for a given variety of cotton. We determine this using the 

following equation: 

𝑉𝑐 =
𝑚𝑐

𝛾𝑐
, m3 

Where: мс- seed mass, g; 

         γс – seed density, g/m3. 

Volume of compacted seed: 

𝑉1 =
𝑚1

𝛾1
, m3 

Where:  m1 – mass of one seed, g; 

  γ1  - density of one seed, g/m3.  

The volume of cotton fibers in one seed is determined by the following formula: 

𝑉в = 𝑉1 − 𝑉𝑐, m8. 

During the cotton ginning process, the thickness (r) of the fibrous coating on the 

surface of the seeds can be determined based on the diagram shown in Figure 1. 

  

Let the volume of fiber in one seed be equal to: 

  

where: a is the length of one seed, mm; b is the width of the hollow part of the V-

shaped seed, mm; c is the width of the upper part of the seed, mm; r is the thickness of 

the fibrous layer on the surface of one seed, mm. 
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Fig. 1. Model of one seed 

 

Graphs of the change in the traveled distance and speed of fibrous seeds during the 

ginning process along its surface depending on time at different angles of inclination of 

the ginning roller cylinder were obtained. 

Initial conditions: , . 

  
 а)     б)     в) 

Fig. 2. Graphs of changes in the distance traveled and the speed of fibrous seeds 

during the ginning process, along its surface depending on time at different angles of 

inclination of the ginning toothed pair of cylinders 

In the schedule: 1) α= , 2) α= , 3) α= , а) m=0.01г; б)m=0.02г; с)m=0.03г;  

 
а)     в)      с) 

Fig. 3. Graphs of the change in the speed of fibrous seeds during the ginning 

process, along its surface depending on time at different angles of inclination of the 

ginning cylinders 
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In the schedule: α= , 2- α= , 3- α= ,  а) -m=0.01г;б)-m=0.02г; 

 с)-m=0.03г;  

Cleaning of cotton pieces starting from the first cylinder and continuing in 

subsequent cylinders depends on changing the tilt angle of the device (without changing 

the cotton speed). When changing the tilt angle from 320 to 600, cotton is fed to the first, 

second, third and fourth pairs of rollers within 4.5-5.5 seconds. 

From the graphs in Fig. 2-3 a, b, c, it is evident that the increase in the mass of the 

pieces of cotton slows down the movement and the speed of movement. This, in turn, has 

a positive effect on the ginning process. From the graphs of the distance traveled and the 

speed, it can be seen that the ginning process in the first and second pairs of cylinders is 

more intense than in the third and fourth pairs of cylinders, i.e. 80% of the ginning occurs 

in the first and second pairs of cylinders. We can observe this situation according to the 

parabolic law of the graph of the dependence of the distance traveled on time, and the 

graph of the dependence of the speed on time - according to the law of the increasing 

straight line.  

During the process of separating the fiber from the seed, the cotton flow speed 

reaches 0.5 m/s in 1-2-section cylinders, 2.3 m/s in 3-4-section rollers, which leads to full 

cotton feed and increased productivity.  

It is known that when the analytical expression of the output function is unknown, 

this function can be expressed as a polynomial regression equation. 
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Where: у - calculated value of the output parameter; ix  - an independent input 

parameter whose value changes during the experiment. 

0b , ib , ijb , ijkbb - regression coefficients determined based on the results of the 

experiment. To construct a mathematical model in the form of equation (1), the output 

value "y" is selected. The variable xi factor is selected as the input parameter. 

0b , ib , ijb , ijkbb  - are considered as regression coefficients and the type of plan 

function is determined. 

To write an experimental plan and process the experimental results, coded values 

of factors, indicated in small letters, are used. 
1X , 

2X . Encoded Xi (dimensionless 

quantity) and physical (natural) variable Xi are related by the following relationship. 

i

xx
X ii

i



 0    (2) 

Where: 
2

minmax xx
ш


  - interval of variation of natural value; 
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xi0  – natural value of zero power; 

2

minmax
0

i
i

xx
x


 , maxix  minix - natural value of the lower and upper levels of the 

factor. 

To determine the regression equation, we construct a two-level matrix    

 ( 2k ) three-factor experiment for each function based on the responses. Through 

uiy , we determine the corresponding values of the coefficient of variation for the amount 

of fiber uiy0 , obtained in parallel experiments, each of which was determined in the r 

experiment. Thus, 



n

l
ului y

n
y

1

0

1
, ( ml ...2.1 ) was taken into account when conducting 

two experiments. 

If we check by Fisher's criterion, 
21 ,, kkF  according to the table value, here 𝛼- 

significant level, we find 411  kNk , 16)1(2  mNk  from the table. If this is 

an inequality 
21 ,, kkFF   is fulfilled, then the adequacy hypothesis is fulfilled. Because 

01.3
21 ,, kkF  , Fisher's criterion is appropriate for both cases. 

( ) 

 

Summary 

1) The density of the cleaned seeds is higher than the total density of cotton 

pieces, and the resistance forces with the equipment are small, it falls under the action of 

its weight. 

2) During the process of separating the fiber from the seed, the cotton flow 

speed reaches 0.5 m/s in 1-2-section cylinders, and 2.3 m/s in 3-4-section rollers, which 

leads to full cotton feed and increased productivity. 

3) To write an experimental plan and process the experimental results, coded 

values of factors, indicated in small letters, are used. 
1X ,

2X . 
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