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Abstract. When cotton fibers are cleaned, there is a very high chance that they will come 

into contact with one another in a single particle. When it comes to technical activities, a group of 

cotton fibers made up of several fibers may interact with a machine's working parts more 

frequently than a single cotton filament. It should be noted that the continuous media theory must 

be applied in order to describe the movement of cotton fiber during cleaning, pipe movement, 

removal from the saw teeth of a spinning gin machine with the aid of an air stream, and removal 

from the machine after the air has been removed. 

Introduction. Here, the air-fiber mixture creates a single, continuous medium whose motion 

is dictated by the law of interaction between the fiber and air particles. Air particles and cotton 

fiber, the two constituents of such a medium, have different velocities. Consequently, at every 

location in the medium, a force proportional to the difference in the component velocities is 

generated. Such settings are typically regarded as multi-velocity (in our example, two-velocity) 

environments, and specific theories are adopted to investigate the environment's condition and 

motion laws.  Such settings are typically regarded as multi-velocity (in our example, two-velocity) 

environments, and specific theories are adopted to investigate the environment's condition and 

motion laws. One of the most significant theories in the theory of multi-component environments, 

which was initially put forth by academician H.A. Rakhmatulin [1], is that the pressure is the same 

for every component of the environment. If one of the components of the environment is a moving 

elastic medium and the other is a viscous fluid, the pressure of the fluid component is determined, 

and Hooke's law is used to determine if the component is a deformable solid. The Bio-Frenkel 

model is the name given to this type of two-component ecosystem.  

Thus, if the shear deformation in the deformable component is not taken into account, and 

the average hydrodynamic pressure in it is taken to be equal to the air pressure, then it is possible 

to obtain a two-component medium model proposed by Academician H.A. Rakhmatulin. In the 

literature, such media are called heterogeneous mixtures, and their motion is studied on the basis 

of the theory of multi-velocity media. For such media, the concept of initial (true) densities is 

given. For a mixture of air and cotton fiber, we denote these quantities by and . Let us 
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assume that the mixture in a container with a volume of . In it, part of the first component 

(air)  is occupied by the second component (cotton fiber pieces), and their densities are  

and , respectively.  

Results and Discussions. According to the law of conservation of mass, we can write the 

equations 

                         ,                   (1) 

This ratio  is usually called the porosity of the medium, we denote this ratio by, 

according to formula (2.3) 

,  (2) 

Thus,   part of the medium is occupied by air, and  part by cotton particles. 

Equations (2.4) can be written as 

,  (3) 

From these expressions, the following equality follows: 

 (4) 

Thus, it is sufficient to know to determine the components of the medium. 

We consider the one-dimensional motion of a two-component medium in a stationary state. 

According to the model of K.A. Rakhmatulin, the equations of motion of the flow can be written 

as follows [2]: 

(5) 

, (6) 

Where  and  are the velocities of the components, - the pressure that is 

the same for both components, - the coefficient of interaction between air and cotton fiber. 

Using equations (3), equations (5) and (6) can be written as follows: 
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(7) 

, (8) 

According to equations (2.8), the density of the components of the medium is expressed by 

the porosity of the medium. If each component is considered an ideal incompressible medium, 

then, according to the law of conservation of matter, the following equations are valid for each 

component: 

,  (9) 

or using equation (2.10): 

, , 

Where , -is the given porosity at some point of the medium, ,  is the given 

velocities of the components from this point. 

Using expressions (3) and (9), we find the relationship between 

,  . 

(10) 

Here , ,  

 

By removing the pressure from equations (6), we find the relationship between the 

derivatives , : 

  (11) 

Here, using the relations , we find the derivative (11) 

)( 12
1

1
)0(

1 uuk
x

p
m

x

u
um −+




−=






)()1()1( 21
2

2
)0(

2 uuk
x

p
m

x

u
um −+




−−=




− 

101011 uu  = 202022 uu  =

10
)0(

101
)0(

1 umum  =
( )

20
)0(

202
)0

2 )1()1( umum  −=−

0m 10u 20u

)(1 xu )(2 xu





−
=

1

1
2

u

u
u

10/uuu ii = 1020 /)1( uu −= )0(
110 /  =

dx

du1

dx

du2

)( 12
2

2
1

1 uuk
dx

ud
u

dx

ud
u −=−

)0(
1

)0(
2 /  = 10

)0(
1/ ukk =



ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889, 
2024-6.875  ResearchBib IF: 8.848 / 2024 

 
 
 

VOLUME-4, ISSUE-11 

441 

The initial conditions necessary to solve equation (12 are usually determined depending on 

the formulation of the problem. Suppose that the medium moves in a pipe with a constant  

cross-sectional area. Then, for each component (air and cotton fiber), the following amount of 

mass flow passes through  the cross-sectional area in a unit time interval: 

,  (12) 

Usually  and  in technology, air and cotton fiber consumptions are called, 

respectively. From these equations, we find the velocities  and : 

,  (13) 

Using the determined velocities, the porosity values in the initial and arbitrary sections are 

found using the following formulas: 

or  

or  

To find the pressure in the environment, we take this equation: 

 

Integrating the equation with the initial conditions , , 

 we find the dynamic pressure : 

 

We consider the following special cases. 

1. The velocity of the cotton fiber is zero. The air flow passes through the stationary cotton 

mass. In the above formulas, we assume that  . In this case, the second expression of (10) 

is exactly fulfilled. From the first of them, we determine the density of the raw material and the 

porosity of the medium from the arbitrary value of the variable air (3): 
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, ,  

To find the unknown air velocity and pressure in these expressions, we accept in equations 

(11) and (12) as , : 

 

 

From this system, we determine  and . 

,  

 

Integrating these equations ,   under the conditions, we find 

(14) 

,  

2. A weight of cotton fiber moves in a shaft with a zero air flow velocity. The flow rate of 

the raw material in the initial section of the shaft is equal to . We find the laws of 

distribution of the air, raw material densities and raw material velocities over the height of the 

shaft. We denote the cross-sectional area of the shaft by  In equations (5) and (6), 

we can say  

, , ,  

and take its weight into account. Then equations (5) and (6) take the following form. 
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From this system, we determine the derivative : 

 

Here  ,   , is expressed by this integral: 

(15) 

    3. The mass of cotton fiber moves under the influence of constant air pressure. In this 

case, we obtain the law  of variation of the pressure in a limited interval  

of , where  , and    are the pressures at the sections. Substituting  

the expression  of into equations (5) and (6) and using equations (7) and (10), we construct a system 

for finding  and . 

 (16) 

 

, (17) 

We add these equations one by one, integrate the result, and find the relationship between 

 and  

 

Expressing  and  from this equation throughout 

 

we put it in equation (16). 
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Here  , ,  

Integrating the last expression, we get: 

𝑥 = √4𝑐0𝑐2 − 𝑐1
2 𝑙𝑛

𝑐2𝑢10
2 +𝑐1𝑢10+𝑐0

𝑐2𝑢1
2+𝑐1𝑢1+𝑐0

+ 2𝑐1 [𝑎𝑟𝑐𝑡𝑎𝑛
2𝑐2𝑢1+𝑐1

√4𝑐0𝑐2−𝑐1
2

− 𝑎𝑟𝑐𝑡𝑎𝑛
2𝑐2𝑢10+𝑐1

√4𝑐0𝑐2−𝑐1
2
] ,       (18) 

This equation expresses the law of displacement of the fiber bundle as it moves along the 

pipe until it enters the fiber cleaner. 

Conclusions. The distance between the cotton gin machine and the fiber cleaner can be 

determined by analyzing the equation closely, and we can see that air parameters, such as density, 

pressure, and speed, as well as the density and aerodynamic resistance coefficients of cotton fiber, 

as well as the width and height of the conveyor system, all play a role in the distance cotton travels 

between the gin machine and fiber cleaner. There are three variables that can be controlled directly: 

air pressure, speed, and material transfer—that is, the height of the pipe—and it is only by adjusting 

these variables that it is possible to ensure which zone of cotton fiber goes into the fiber cleaner 

system.  

References 

1] Najmitdinov Shuxrat Abdukarimovich, Yuldashev Khasanboy Sulayman o'g'li, & 

Sharipov Xayrullo No'monjanovich. (2023). Тола ажратиш жараёнида хомашё валиги 

зичлиги ва тезлигининг аҳамияти ўрганиш ва таққослаш. TECHNICAL SCIENCE 

RESEARCH IN UZBEKISTAN, 1(5), 250–256. 

https://doi.org/10.5281/zenodo.10416875 

2] Nazhmitdinov, S. A., & Abdulkhafizov, N. (2023). ЭКСПЕРИМЕНТАЛЬНЫЕ 

ИССЛЕДОВАНИЯ ВАРИАНТОВ ПРОФИЛЕЙ КОЛОСНИКОВЫХ РЕШЕТОК НА 

ЭКСПЕРИМЕНТАЛЬНОЙ УСТАНОВКЕ МОДУЛЯ КРУПНОГО СОРА. Journal of 

Science and Innovative Development, 6(3), 99–105. https://doi.org/10.36522/2181-9637-

2023-3-10 

3] Жин машинаси ишчи камерасининг конструксияси ва бошқа деталларининг тола 

ажралиш жараёнига таъсир омилларини тадқиқ қилиш. (2023). "XXI ASRDA 

INNOVATSION TEXNOLOGIYALAR, FAN VA TAʼLIM TARAQQIYOTIDAGI 

DOLZARB MUAMMOLAR" Nomli Respublika Ilmiy-Amaliy Konferensiyasi, 1(10), 

104-109. https://universalpublishings.com/index.php/itfttdm/article/view/2213 

L

pa
c

10

1
0




= )/1( 20201010

1010

2 uu
u

k
c 


+=

2020

2

1010

2

2020

1010

1
u

uup

u

k
c







++
−=

https://doi.org/10.5281/zenodo.10416875
https://universalpublishings.com/index.php/itfttdm/article/view/2213


ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889, 
2024-6.875  ResearchBib IF: 8.848 / 2024 

 
 
 

VOLUME-4, ISSUE-11 

445 

4] Yuldashev, K., Sharipov, K., Najmitdinov, S., Inamova, M., & Ruzimatov, S. (2024). 

Modelling cotton fiber doffing from saw teeth based on a mathematical model. E3S Web 

of Conferences, 537, 08017. https://doi.org/10.1051/e3sconf/202453708017 

5] Абдукаримович, Н. Ш., Ўғли, Ў. Б. Б., & Солижонович, Т. Ш. (2023, May 1). Пахта 

хомашёсини майда ифлосликлардан тозалаш технологияси таҳлили. 

https://universalpublishings.com/index.php/jusr/article/view/621 

6] Sarimsakov Olimjon, Najmitdinov Shukhrat, & Navruzov Nadir. (2024). Examination of 

The Fiber Quality Obtained From the Observed Fiber Separation Machine in Other 

Manufacturing Enterprise Types. ACUMEN: INTERNATIONAL JOURNAL OF 

MULTIDISCIPLINARY RESEARCH, 1(4), 165–

170. https://doi.org/10.5281/zenodo.14206307 

7] Sarimsakov O. The Change in Air Pressure Along the Length of the Pipeline Installation 

for PneumaticConveying of Raw Cotton. USA. Journal Engineering and Technology. 

2016; 3(5): 89-92 

8] Olimjon Sarimsakov, Khasanboy Yuldashev, Sherzod Tuxtaev, Bekzod 

Urinboyev, Utkirbek Xoshimov; Methodology for performing aerodynamic measurements 

in cleaning seed cotton. AIP Conf. Proc. 23 June 2023; 2789 (1): 

040128. https://doi.org/10.1063/5.0145700 

9] Azimov, S. S., Tursunov, I. T., & Yuldashev, K. S. (2022). DEVELOPMENT OF THE 

DESIGN OF A FEEDER OF VIBRATION ACTION FOR SUPPLYING COTTON 

SEEDS TO LINTER MACHINES Proceeding IX International Conference «Industrial 

Technologies and Engineering» ICITE–2022, Volume IV M. Auezov South Kazakhstan 

University, Shymkent, Kazakhstan December, 09-10.  

10] Yo‘Ldashev Hasanboy Sulaymon O‘G‘Li, Inamova Maftuna Dedamirza Qizi, & 

Sarimsakov Olimjon Sharifjanovich (2023). Arra tishlaridan paxta tolasini yechib olish 

jarayoni parametrlarini ilmiy asoslash. Илм-фан ва инновацион ривожланиш / Наука и 

инновационное развитие, 6 (6), 84-95. doi: 10.36522/2181-9637-2023-6-9 

11] Arra tishlaridan paxta tolasini ilib olish jarayonini matematik modelini ishlab chiqish. 

(2023). International Conference on Multidisciplinary Science, 1(5), 174-

177. https://mjstjournal.com/index.php/icms/article/view/381 

12] Sulaymonov Abror, Inamove Maftuna, Yuldashev Khasanboy. (2022). THEORETICAL 

STUDIES OF THE NATURE OF THE INTERACTION OF COTTON SEEDS IN THE 

GAP BETWEEN THE AGITATOR BLADE AND THE SAW CYLINDER. EURASIAN 

https://doi.org/10.5281/zenodo.14206307
https://doi.org/10.1063/5.0145700
https://mjstjournal.com/index.php/icms/article/view/381


ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889, 
2024-6.875  ResearchBib IF: 8.848 / 2024 

 
 
 

VOLUME-4, ISSUE-11 

446 

JOURNAL OF ACADEMIC RESEARCH, 2(11), 666–672. 

https://doi.org/10.5281/zenodo.7218857 

13] Isayev, S., Mamadaliyev, M., Muxsinov, I., Maftuna, I., & Sohibjon, E. (2023). Practical 

and theoretical analysis of the results obtained in the process of cleaning cotton from 

impurities. Scientific and Technical Journal of Namangan Institute of Engineering and 

Technology, 8(2), 67-73. 

14] Sarimsaqov, O., Obilov, B., Isayev, S., Muhsinov, I., Muhiddinov, S., & Inamova, M. 

(2023, June). Theoretical study of the process of contaminants from raw cotton moving on 

the surface of the grate. In AIP Conference Proceedings (Vol. 2789, No. 1). AIP 

Publishing. 

15] Шарипов К., Ахмедходжаев К., Тоджибоев М., Саримсаков О. (2020) 

Математическая модель движения семян на ребре вогнутого профиля. 

Машиностроение, 12, 216-227. https://doi.org/10.4236/eng.2020.123017 

16] Sharipov, K., Akhmetxodjayev, K., & Tadjibayev, M. (2019). The mathematical model of 

seed movement on a concave profile rib of saw jin stand. Scientific and technical journal 

of Namangan institute of engineering and technology, 4, 19-29. 

17] Ахмедходжаев, К. Т., Таджибаев, М. А., Шарипов, К. Н. М., Джурамирза, А. К., и 

Абдураксимов, К. К. (2023). Изучение семян хлопчатника как технологического 

материала. Машиностроение, 15(11), 782-791. 

 

 

 

https://doi.org/10.5281/zenodo.7218857
https://doi.org/10.4236/eng.2020.123017

