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Abstract

In the paper the new scaffolding scheme for effective separation of heavy impurities in the
raw material of the raw material is presented and the working principle is presented.
Differential equations of movement of heavy mixtures are made and corresponding graphs
are obtained.
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1. INTRODUCTION

Cotton products occupy a leading position in the global textile market. $ 25 million is
invested in these products annually. tonnes of cotton fiber, which is growing year after year
and is expected to reach 26.7 million tonnes in 2018. “Fiber production has been lower than
consumption in recent years, reaching 25.68 million tonnes in the 2017-2018 season. This
situation preserves high prices for cotton fiber on the world market and stabilizes the
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prestige of cotton-producing countries on the world cotton market. ” Due to the increase in
the consumption of cotton fiber, the change in demand for its particular type and grade,
quality indicators, in recent years, special attention has been paid to the production of
certain products. Accordingly, improving the quality and cost of products to ensure global
cotton production efficiency, identifying and eliminating the adverse impacts on product
quality at all stages of cotton production, including the separation of cotton fiber, and the
use of resource-saving technologies that reduce production costs. creation remains one of
the most important tasks in the field.

Wide-scale research is being conducted around the world aimed at improving the
technology of primary cotton processing, including the process of weeding (insulating)
cotton, its techniques and technology. In this direction, in particular, the scientific basis for
improving the efficiency of the cotton harvesting process is being developed. At the same
time it is necessary to maintain the initial quality characteristics of the fiber and seeds in
the process of separation of cotton fiber, to create compact technology to control product
quality, low material and energy-efficient structures of cotton fiber separation equipment.

In the Republic, special attention is paid to increasing the production of high value-
added finished products on the basis of deep processing of raw cotton, improving the
structure of the cotton industry of the country, reducing the cost of production and
improving the quality indicators on the basis of technical and technological
reconstruction. The strategy of actions for further development of the Republic of
Uzbekistan for 2017-2021 includes the following tasks: "Increasing the competitiveness
of the national economy, reducing energy and resource consumption in the economy,
and introducing energy-saving technologies into production”. In this task, it is important
to increase the efficiency of the insulation process by improving the working chamber
of the gin machine in separating the cotton seeds.

2. MATERIALS AND METHODS

The composition of the cotton will have a significant impact on the smooth and effective
operation of the equipment installed in the process of the ginneries. Heavy impurities in the
cotton contents during the processing will cause damage to the working parts of the
machines and saw teeth of gin and linter machines. This results in damage to the seeds and
fibers during the separation of the fiber from the seeds in the demon machine [1].

In addition, heavy impurities cause fires as a result of hitting machining machines

on metal working bodies. That is why scientists and industry experts have always been in
the spotlight to prevent heavy impurities from falling into the working chambers of the
cotton processing machines, and they have always sought ways to keep heavy impurities in
the air [2].
Linear impregnations are widely used in the process to produce heavy impurities at
ginneries. Linear crushers have a number of advantages over other crushers: they are
simple in structure, easy to use, low cost and reliable. Here is a look at the design of the
gutters used in ginneries.

Shown in Figure 1.
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1- Figure. Stoner

1-access pipeline; 2-working camera; 3-working camera; 4-Route; 5-pocket; 6-second
pocket; 7-output pipe.

This impeller is mounted on the vertical section of the pneumatic unit. The
Straightened works as follows: Through the inlet pipe 1, cotton enters the 2nd chamber.
The working surface of the working chamber is not so small that only the large impurities
can be separated into the pocket 5 by their weight.

As the working surface of the 3rd chamber is larger than the first working chamber,
the air velocity decreases and the small particles in the cotton compartment are released
into pocket 6, with the cotton rising in the vertical direction to the 4th rod and shattering.
Then, as a result of the crease of the small impurities in the pieces of some of the cotton,
under the influence of their weight they fall down into the pocket 6. The next engineer was
A. Invented by Bitenbinder [3-7]. Shown in Figure 2.

3
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2- Figure. Radial Stoning
1- inlet pipe; 2- lattice surface ; 3- pocket; 4- directional; 5- output pipe.

The impeller operates as follows: Cotton entering the inlet pipe is diverted to the air inlet 5
by changing its direction. Heavy blends in the cotton contents move along a straight line,
hitting the router 4 and pocket 3. In order to prevent the falling of the pieces of cotton to
the pocket 3, the pieces of cotton move upwards as a result of absorbing air through the
lattice surface.

The next plasterer is Aristov's stonemason, shown in figure 3.
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3- Figure. Aristov's stonemasonry design.
1-inlet pipe; 2- working camera,; 3- vacuum valve that produces heavy impurities; 4- output
pipe.

This stacker works as follows: Cotton raw material, which enters the working
chamber 2 through the inlet pipe 1, begins to move through centrifugal force. Because
heavy impurities are more influenced by centrifugal force, they are separated from cotton
and move in three pipes. Because cotton is lighter than heavy impurities, it is transmitted
to the next machine via pipe 4.

This is a major disadvantage with the loss of 10-15% pressure on the stone [8-17].
Schematic of the newly proposed stacker Shown in Figure 4
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4- Figure. The newly proposed stoner
1- entrance part of the cotton; 2- cotton-cutter ; 3- working camera; 4-
outlet of cotton; 5- automatic system.

The proposed stripper works as follows: Cotton raw material enters the chamber 3
through the inlet to the stainless steel 1, where the heavy impurities of the cotton are
lowered due to lighter weight than the cotton mass. In addition, additional changes were
made to the new design to retain minor contaminants in the cotton, which is the 2nd
element, which allows the cotton to be separated from the fine contaminants in it [17-19].
3. MATHEMATICAL MODEL OF THE PROBLEM

In the process of separation of heavy impurities in the cotton seeds with the help of
the newly proposed impregnation equipment, sloping angles were determined to prevent
heavy impurities in the working chamber.

L;E
Gy sinee = fGpocose + FHJ;—H

1 s
tanee > f + .F'.FL'I
Gy cos o af

(1)

At the same time, forces acting on heavy impurities were also found.
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5- Figure. The forces acting on heavy impurities in the working chamber
F- force of friction ; N- reaction force; G- force of gravity
1 access pipeline; 2nd Exit Pipe; Part 3 of heavy-duty impurities
We introduce the movement of heavy impurities in the impeller working chamber
using the initial values. Let the initial values be given as follows:
M

a=0—
a, = 30°
a, = 45°
a; = 60°
L=0.5m
f=0.5

As shown by these values, we can determine the behavior of heavy impurities in the

AB section by varying the slope angles at different values, taking the coefficient of AB to L
= 0.5m, and taking the coefficient of friction to 0.5.

Yy

6- Figure. Movement of heavy impurities in the AB incision
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mi, = Xyq s mx, = Gsina — F
1 Z 1 1 2)
The force of friction
F=f *N N=G cosda
m¥, = Gsina — f Gcosa

m#¥, = mgsina — f mg cosa (3)
From this formula, we can reduce the masses by the following expression:
¥ =gsina—fgcosa 4)
%, =g (sina— fcosa)t+ C; (5)
x; = [g (sina — f cos a)t? (6)

4. Results
Using the above expression, we define the time it takes for heavy mixtures from point A to
point B:
x(t)=AB=L=0.5 f=0.5

x(t) = (g(sina; — f cos ap))t,
The slope of the slope in the stacking pocket of the heavy impurities first
a; = 30°
and the time of movement in the AB incision.

10 * (sin30° — 0.5 * cos 30°)tZ = 0.5
10 * (0.5 — 0.5 * 0.85)t? = 0.5

2
tl—z

t; =V0.5
Angular angle
a, = 45° Time of movement in the AB cross section, equal to
t, we will determine.
x(t) = (g(sina, — f cos ay))t,”
10 = (sin45° — 0.5 * cos 45%)tZ = 0.5

t22=7

t, =0.14
Angular angle
a; = 60° as equal
, Time of movement in the AB crossroads
t; find.
x(t) = (g(sinaz — f cos a3))ts?
10 = (sin 60° — 0.5 * cos 60°)tZ = 0.5
1
2 _
=15
t; =0.083
Consequently, as a result of changing the slope angle, the time of movement of
heavy impurities in the AB range changes, ie
a, = 30° action time
t; =05 , a, = 45° time of heavy impurities in case of t, =+0.14, a; = 60° and the AB time of the
heavy impurities in the case of AB ¢, =+0.083 equation.

JULY 2020[TAJET] >4


http://www.usajournalshub.com/index.php/tajet
https://doi.org/10.37547/tajet/Volume02Issue07-03

THE AMERICAN JOURNAL OF ENGINEERING AND TECHNOLOGY
ISSN (e): 2689-0984 DOI: https://doi.org/10.37547/tajet/Volume02Issue07-03

It can be seen that as the slope increases, the time of movement of the heavy
impurities from the raw material in the AB cutoff decreases [20-22].
t; =V05=07 t,=0.14=04 t; =+/0.083 = 0.3
5. Results and Discussion
The graphs in Figures 4-8 show the variation in time and slope angle of the heavy
mixtures based on the expressions (4), (5) and (6).

AT

7-Figure. Changes in the movement of heavy impurities over time, depending on different
angles. f=0L1- @, =30° 2- a; =45 3- a; =60°,
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8-Figure. Changes in the movement of heavy impurities over time, depending on different
angles. =03 1-a,=30" 2-0; =459 3- oz = 60°
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9-Figure. Changes in the speed of heavy mixtures depending on time, depending on
different angles. f = 0.1, 1-a; =30° 2-a, = 45°9.3- a3 = 60°
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10-Figure. Changes in the speed of heavy mixtures depending on time, depending on
different angles. f=01. 1-@; =30" 2-a; =45% 3- az =607,
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11-Figure. Changes in the speed of heavy mixtures depending on time, depending on
different angles. f =03, 1-&y =30° 2-a; =45 3- o3 =607,
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12-Figure. Changes in the speed of heavy mixtures depending on time, depending
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on different angles. f =05, 1-a; =30° 2-a; =45"3- a3 = 60°,

6. CONCLUSION

Based on the above results, it can be concluded that the time of heavy impurities in

the working chamber of heavy impurities, separated by the composition of raw cotton,
depends on the slope of the movement distance in the working cell. As a result of increasing
the slope angle, the separation of heavy impurities in the working chamber is reduced, thus
allowing the continuous removal of heavy impurities from the working chamber.
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