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Abstract 

The article highlights the importance of the cotton industry of the Republic in Uzbekistan's economy 

and its development, making it one of the leading cotton producing countries in the world. It analyzes 

the results of scientific work done by researchers in the field of high-quality fiber and highlights the 

fact that high fiber quality is largely dependent on cotton-cleaning technology. In addition, it has been 

recently reported that foreign countries, including China (China), have been interested in Uzbek 

cotton, and that their experts have been critical of the Uzbek cotton fiber, and that it contains "neps" 

in the fiber, resulting in poor quality of Uzbek cotton. In order to overcome this problem, this article 

proposes a computer model of a device for the treatment of seedycotton, based on a completely new 
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cotton cleaning technology. This technology is described in detail in order to preserve the natural 

state of the cotton seeds being cleaned and not to damage the seeds during cleaning. 

  

1. Introduction 

The Republic of Uzbekistan is currently the sixth-largest cotton fiber producing 

country in the world with an output of about 1 million tons.. At the same time, 

it should be noted that China (People's Republic of China, 1452 kg / ha), Brazil 

(1,418 kg / ha) and Australia (2107 kg / ha) are the leaders in cotton 

production. It is known that in the Republic of Uzbekistan (754 kg / ha) this 

indicator is 2-3 times lower. However, there is an opportunity to increase the 

productivity of cotton by increasing the volume of cotton fiber production in 

the country. These opportunities play an important role in the country’s 

economy and its the development under market economy conditions. [1]. 

According to the Inspectorate for the Control of Agroindustrial Complex under 

the Cabinet of Ministers of the Republic of Uzbekistan, Uzbekistan is among 

the top ten cotton-producing countries and one of the top five cotton fiber 

quality states. It is reported that the main buyers of Uzbek cotton are local 

producers, 90% of which is purchased by local businesses, and the largest 

consumer of cotton abroad is China. 

In recent years, the Government has developed the Concept and Development 

Program of the Cotton Industry of the Republic of Uzbekistan (for 2016-2020). 

To ensure the implementation of the program in practice, the analysis of the 

current state of the techniques and technologies required for the preprocessing 

of the cotton raw material and the importance of increasing the focus on their 

modernization. By the Decree of the President of the Republic of Uzbekistan 

No. , 3408  dated November 28, 2017, a set of measures to modernize the 

cotton industry and develop equipment of ginneries and improve the 

competitiveness of productshave been developed and achieved. 

The experience of foreign countries has shown that one of the effective forms 

of textile industry development is the establishment of clusters. The model 

envisages the establishment of a single production cycle, which includes the 

production, processing, processing of raw materials at the ginneries and the 

production of high-quality finished textile products [2,3]. 

According to experts, cotton consumption in Uzbekistan is expected to grow in 

coming years. Increasing dozens of investment projects under the Concept of 

Development of the Cotton Industry of the Republic of Uzbekistan and 

Development Program is expected to increase the processing capacity of cotton 

fiber by 80% and increase export potential of the industry more than three 

times . And these actions are considered as the future economic policy of the 

Republic. 

2. Identification of problem 

Considering the aforementioned bases, the cotton sector faces major 

challenges: to innovate in the sector to improve the productivity of the 

country's economy, technical and technological modernization of production, 

production of cotton textile clusters (cotton raw materials and creation of new 

products by cotton) requires the introduction of new promising technologies at 

the expense of the creation of modern technologies[3]. 
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The high quality  of cotton fiber  produced by the textile and light enterprise 

industry and its compliance with international standards is a key factor in its 

global market demand. 

It is known that the quality of harvested cotton and cotton fiber obtained after 

processing cotton depends on many factors.These include timely picking and 

delivery of cotton to ginneries, cleaning and maintaining adequate moisture 

and pollution.However, even under these conditions, the quality of the cotton 

fiber is poor due to the following reasons: firstly, the inability of cotton 

machines to clean the impurities in the cotton, and secondly, there are problems 

with the storage and cleaning of cotton and problems with the transmission of 

machines and other negative factors. 

Abovementioned problems and many others make the modernization of the 

ginneries and the further improvement of their material and technical base a 

daily life.These negative factors are mainly due to the presence of extraneous 

heavy impurities (stone, mud, etc.) in the cotton linter, and the inadequate 

cleaning technology of the cotton prior to its injection into the gin apparatus. 

According to Chinese experts, Uzbekistan's cotton is "less attractive" and less 

competitive, including "Uzbek cotton is worse than other cotton producers"; 

high content of neps (percentage of tangled fiber) in cotton fiber; due to 

insufficient purification of the raw cotton, the presence of fiber-free impurities 

and the poor quality of the fiber due to them[1]. 

There are several types of cleaning equipment at the ginneries of the 

Republic.Examples are OXB-10, XK, UXK, 6A-12M, CHX-3M2, and so on. 

These devices differ in their operation. In the context of Uzbekistan, the 

following activities were followed during the research process at the cotton 

ginneries, including the Kosonsay Cotton Ginning Plant in Namangan region: 

Cotton raw material is dried on drying drums (2 SB-10); the dried cotton raw 

material is purified from the harsh and minor filth utilizing the UCC cleaning 

line; purified cotton raw material separates cotton from seeds in 5 DP –130 

(jeans) equipment; then the fiber is packed in the press shop by DB - 8237 

press eqioment; The fiber is weighed on electronic scales and transferred to the 

finished product warehouse using a ribbon transporter. In linear units, LP type 

cotton is extracted from cotton seeds and is mounted on DA-237 press 

equipment.The cotton is weighed electronically and transferred to the finished 

product warehouse. Seed products are weighed in electronic scales and 

transferred to the seedbed through elevators and screws. 

3. Research hypothesis 

When we observed the process at the Kosonsay ginnery in Namangan region, it 

was clear that the quality of the fiber out of the process was also affected the 

process of cotton picking (manual cotton picking).In other words, the quality of 

cotton in the early stages of cotton harvesting is almost as good as it should be 

(Figure 1 a, we will call it the "Seedy A-Cotton "), it would be  few problems 

with its cotton processing. However, the quality of the fiber is deteriorating due 

to the presence of factors affecting the quality of the fiber in the middle and 

later stages of the picking cotton (precipitation, dirties, etc.). Cotton has two 

types of dirties: small dirties (leaves, twigs, sand,crumbs and dust) and large 

dirties, including impurities: stone, fragments, scrap metal, etc. is possible. 
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For example,  it was found that despite the increased control over the cotton 

picking process,some cotton pickers (main and assistants) were found to pick 

cotton with a lot of cotton contamination and were handed over to the factory  

(Figure 1b, we will call itB condition of seedy cotton ).Various problems arise 

when processing such cotton(frequent failures of cotton cleaning equipmetns 

on the ginneries, malfunctions, work productivity, etc.). 

From the above observation, we can conclude that after both cases (Case A and 

B) of seedy cotton, cleaning cotton by the UCC line, the C-condition, second 

stage of the cotton seeds begins. Although cotton seeds were cleaned virtually 

by the UCC line, on the other hand, it was observed that cotton was divided 

into smaller pieces (seeds). 

It is known that the cottonseed (box) consists of 3-5 parts (Figure 1 d).One 

piece of cotton hollow can contain 7 to 12 seeds. At present, cotton ginneries 

mainly treat cotton with the help of cleaning equipment - UCC cleaner. 

 

 
Figure 1. Cotton cases. 

Seedy cotton cleaned with the help of this device, after processing, is divided 

into 7 to 12 single-seeded cotton pieces.In general, the length of the cotton 

fiber generally remains at a low level, which ultimately leads to a decline in the 

quality of the cotton fiber.Cotton yarn made of such fibers is inadequate, and it 

is likely that in the future there will be less demand in the international markets 

and less "buyer" status. 

It is well known that at the ginneries the proper technological process for 

obtaining high-quality product fromseedy cotton is of special importance. If the 

technological process of the enterprise is properly organized, the quality of the 

products will be better, the cost and production costs will be reduced, and the 

company will benefit and develop. 

Despite the fact that today almost all ginneries in Uzbekistan have modern 

equipment, rational technology, compact production areas, and well-developed 

infrastructure, we can’t say that it has been achieved to get quality fiber on 

international level. 

Therefore, our research suggests that we need to have a closer look at this 

situation. However, modern requirements cause not only the cotton processing 

process, but also the modernization of cotton cleaning industry, technical and 

technological re-equipment of the cotton industry, and the introduction of 

modern flexible technologies in order to produce modern competitive products. 

Based on the foregoing reasons, we believe that cleaning seedy cotton in the B-

condition (with lots of dirties) with the UCC line is "very effective" because 

the seedy cotton is cleaned from dirties.Cleaning the seedy Cotton in A-

condition through this equipment (UCC) is not effective,this is due to the fact 

that during the process of cleaning the high grade ripe cotton raw material, the 

cotton loses its natural condition, fibers get ripped and result in the poor quality 

of cotton.For this reason, it can not be said that activities of ginneries operating 

with current traditional technologies to clean cotton such as drying cotton raw 
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materials (2 SB-10 - drying drums) and cleaning the fine contaminants in the 

cleaning shop (UCC cleaning line) meets today’s requirements.  

To improve the quality of cotton fiber, we aim to create a new technological 

cleaning equipment. 

Observations show that cotton with high levels of contamination quickly heats 

up on its own because dirty cotton has a higher content of temporarily retained 

moisture components - cotton leaves and other impurities. We call the 

technological process of cleaning cotton from such impurities "The process of 

cleaning cotton with small dispersion particles and dust," and we focus our 

research. 

The study found that dirt, such as small particles in the cotton that needs to be 

cleaned, is also contained in the inner part of cotton, which affects the quality 

of the cotton fiber and requieres for a deeper exploration: modernization, 

technical and technological renovation of the cotton industry. active realization 

of re-equipment, introduction of modern transformative technologies, 

providing production of modern, competitive products. Therefore, it is 

appropriate to address the following issues in the research: 

- to study best practices of leading cotton producing countries (USA, China, 

Brazil, Australia, etc.); 

- Take into account environmental requirements ISO 14001 and OHSAS 18001 

health and safety standards for the technical and technological cleaning of 

cotton following ISO 9001 international quality standards; 

- Identification of factors that significantly affect the transition of cotton fiber  

to low classes; 

- creation of modern developments equipped with automated and computerized 

elements of technological base with advanced and improved technical 

indicators; 

- step-by-step modernization of changing the existing cleaning equipment with 

fast-spreading units (grates, drums, brushes, etc.) tothe ones which are cheaper 

to use and more reliable in constructive performance; 

- Development of a complex of equipment with modernized components of the 

cotton-cleaning equipment, modeling and adjustment of control processes, 

improving the quality of fiber and reducing the parameters of losses.; 

- Considering the increase in the productivity of cotton processing equipment, 

improving the quality of cotton fiber and other cotton products, lowering 

electricity and operating costs, and finally lowering the prime cost of cotton 

products due to increased fiber output in the development of ginneries. 

4. The research' results and theirdiscussion 

In addition to examining the above sources, we have highlighted in our 

research that great pollutants in cotton are less concentrated in cotton raw 

materials, but whereas smaller pollutants are more deeply absorbed in 

cotton.The removal and separation of such minor impurities, in turn, require 

sophisticated vibration (horizontal and vertical vibration), and it is necessary to 

work on developing a new  slope lace vibration surface device. 

The device proposed by us (Figure 2-3) is based on the sequential method of 

separation (cotton separation) in cotton cleaning technology, which aims to 

solve this problem.For this reason, the movement of cotton pieces on the 
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surface of the vibration is theoretically studied and is being investigated [19 - 

26]. 

In this device (Figure 2-3), a completely new cotton cleaning technology is 

proposed, using a separation method (based on the fact that cotton slices pass 

through six sieves in a row) (Figure 4).Seedy cotton is attached to the unit (1), 

which supports the movement of the device, and through the teeth of the roller 

the cotton is transferred (the cotton fiber stretches out compared to the previous 

one), surface of the net is maximally used to remove any dirties in the process 

of separation(2).For this purpose, after the first lattice surface, the 2,3,4,5,6-

lattice piece of cotton is moved to the surface of the protective surface (4). 

based on the passage of small dirties (sieves, sand, cotton leaves and other 

seasons) on the surface of the lattice (sieve). 

 
Figure 2. Hypothetical image of a cotton cleaning equipment. 
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Figure 3. General (A) and schematic (B) views of the cotton cleaning equipment (with dimensions). 

 

 
Figure 4. The cotton treatment unit created in 3D Max is a model that demonstrates the working 

process. 

As a result, the impurities on the entire surface of the cotton piece begin to fall 

below the surface of the lattice, and the cotton is effectively cleaned; The fact 

that each surface is about 30 degrees relative to the horizon is important for 

effective cleaning of the cotton field.Because the angle of less than 30 degrees 

will slow down the movement of cotton wool on the surface, resulting in a 

reduction in the cotton cleaning proccess of the machine. Or greater than 30 

degrees, which increases the velocity of the cotton piece on the surface, the  

device increases performance, but the cotton piece would not be cleaned fully 

on the surface, and the quality of cleaning may be poor, low-quality cotton is 
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cheap in price, which in the end can result in poor effectiveness.This means 

that the full surface area is about 30 degrees; dimensions of the surface area 

and the effect of this surface on the movement of cotton (friction indicators) 

may affect the performance of the device and more. 

This device allows the cotton piece to pass through six sieves in a row and 

clean dirties from the cotton.The device can adjust the distance between the 

supplier cotton shaft (80-100mm) to improve the cleaning quality on the 

device. Also, it is possible to replace different surfaces acting as separators.An 

effective model of the Cotton Fiber Cleaner design can be developed 

nationwide at all ginneries (Figure 3). 

5. Conclusion and Recommendations 

When the proposed device is used for production: the cotton is preserved in its 

natural state, without damage to the length of the fiber and the seeds. In this 

device, the efficiency of cleaning may increase by 10% -15% compared to the 

existing device (UCC device), and the amount of impurities in the fiber 

obtained from the treated cotton can be reduced by 60% -80%. 

There is an opportunity to develop and commercialize the device at 

“Mehmash” and other plants in Namangan region. The device can be used at 

primary cotton processing plants, farms, and ginneries. 

In the future, an effective model for the construction of an effective cotton dust 

treatment plant will require continuous research and practice (technoparks) for 

large-scale testing and improvement of equipment on farms and cotton 

plants.Based on the results of additional theoretical and practical research, 

developing device parameters and optimal working conditions of the 

processing bodies is determined based on the customer's purchasing ability 

(cost of purchase) of the proposed cotton cleaning unit.And then it is desirable 

to design and commercialize the device. 
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