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RESEARCH OF THE PROCESS OF SEPARATION OF RAW COTTON FROM
AIR IN A NET SEPARATOR DRUM

Mamatqulov Orifjon Tursunovich
Namangan Institute of Engineering and Technology
Email: mamatqulovorifjon85@gmail.com, tel: +99(897) 230 0890

Abstract:

Objective. transportation of cotton to primary processing enterprises is carried out by
pneumatic transport. The process of separating the transported cotton from the air is carried
out in a separator device. In the separator, the cotton is separated by sucking air from the
mesh surface. To improve the process of separating cotton from air, it is proposed to install a
mesh drum in the working chamber of the separator. The proposed mesh drum cotton
separator is designed to separate cotton from air in the working chamber without damaging
it.

Method. Based on the conducted scientific research, the results of research on
improving the separator device were studied. On the basis of the Maple-9.5 program, the
movement of cotton in the working chamber of the separator was investigated.

Results. the article proposes a variant of installing a mesh drum, which rotates in the
working chamber of the separator that separates cotton from air. The mesh drum reduces air
separation and damage to cotton. Differential equations of motion of a cotton ball on the
surface of a mesh drum are constructed and the corresponding graphs are obtained.

Conclusion. It has been established that the installation of a mesh drum in the working
chamber of the separator leads to an acceleration of the process of separating a lump of
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fiber. At the same time, it was noticed that the contact of cotton with the mesh surface in the
separator working chamber is reduced and the separation process is accelerated compared to

existing separators. As a result, the fiber retains the natural properties of the seeds.

Keywords: fiber, air separator, working chamber, scraper, mesh drum, mesh surface,
the vacuum valve, propeller, fine impurities, fracture rate of seeds, speed of movement.

Introduction.

Based on the production and deep processing of cotton fiber, which is the main textile
raw material, comprehensive measures are being taken to increase production and improve the
competitiveness of a wide range of high-quality and inexpensive textile and light industry
products.

Pneumatic transport is widely used in ginneries to transfer cotton to the production
process and transport separated cotton fiber, fluff and fibrous waste. One of the key elements
of the pneumatic conveying device is the separator.

The initial processing of cotton consists of a number of technological processes
(storage, storage, transport, drying, cleaning, fiber separation, etc.),it creates a specific
technological chain. This chain is closely linked to the quality of work of each unit and the
performance of its previous machines. Considering this issue, it can be concluded that the
quality of cotton raw material is influenced by technological chains [1].

Methods.

Delivery of raw materials from warehouses and stacks of cotton gardens to the
workshops is mainly carried out by means of air pumps. The main reason for the spread of
this method in cotton factories is the fact that raw cotton is not destroyed during the
transportation of raw materials, and it is possible to install pipelines in the desired direction on
the plant premises.

Separator is one of the main elements of the system, which is formed by air transport
pipelines. Separator is mainly used to extract cotton from airflow and fine dust.

Results.

According to the results of research, this separator reveals a 25% of the overall cotton
harvest[2].

In order to reduce the impact of this cotton, the pipe is fitted with a plate-shaped
pointer. In order to increase the productivity of the separator, it is observed in practice by
changing the diameter of its net surface in different sizes.

Minor dirt inside cotton is processed at different speeds because it has different masses.
As a result, small contaminants are partly separated from cotton. When the cotton is pumped
into the separator separation chamber, the main cotton pack will have large inertia.
Accordingly, it continues to move straight to the wall of the camera.

Small contaminants do not have much weight. Therefore, they fall on the lubricant
governor and create conditions for the separation of the pollutants. To solve this problem
today, a new drum separator (Figure 1) with an additional diameter of 300 mm, which can be
separated from the air during separation of the cotton, is proposed on the basis of a new idea.

The main purpose of this machine is to prevent the cotton picking and the release of free
fibers [3].

202
VOL 5 —Issue (4) 2020



“ www.nammti.uz

' Scientific and technical journal of NamIET ISSN 2181-8622
\em/
R
1930 N A-A
-\\ 3 -1\ f 6 14
\ \ /
\ \ | /
L \\ {/' P %-\
b\ /
\\
z \ A : :\-
5 "
\e ] e
. 2o

Figure.1. An interpolated cylinder separator
1-inlet pipe, 2-working cameras, 3-watt cylinder, 4-wire surface, 5-shrink, 6-valve governor,
7- air outlet, 8-drum, full drum unit, 10-vacuum valve, 11 - vacuum valve valve, 12-vacuum
valve barrel, 13-vacuum valve barrel part, 14-separator hole.

Let's take a look at the movement of cotton that goes down to the drum that turns to
study this process (Figure 2) [2].

Let's assume that the mass of a mass of cotton called m falls on the surface of the
cylinder, which rotates with v, -initial speed. We consider the zipper to be absolute noelastic,
only in the particular conditions, depending on the cotton cylinder.

b Y

Figure.2. Studying the movement of the cotton lump on the net
surface of the cylinder

We create equilibrium equation on the cylinder surface of cotton.

At the time of the cotton harvest, we will use the angle ofgy: The following forces affect
the cotton shaft:

meo’ R —power out of center; P, -absorbing force; N-The normal reaction force of
cylinder in cotton; F),,—= the friction force between the cotton and the cylinder; m - mass of
cotton; R is the radius of the cylinder.

The equilibrium equation for normal and run 7 is:

md*S

— —Flg-Sin(at+¢,) + C,(V, —V) - &R+ g -cos(et + ;) (1.1)
2

N=G-Sn(ot+@,)+ P, —mo’R (1.2)
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Where: S can be found from the path (1.1) which the cotton is
rounded. P, =C(V,-V)(1.3)

Py,, air-resistance of the aerodynamic resistance

G = mg - the weight of cotton

f - friction coefficient between the cotton pie and the surface

@y - the angle of rotation of the drum

R - Rectangular drum radius

m - mass of cotton bullion

F,- friction force

In order to separate the cotton shell from the surface it should be N<U taking into
account (1.3), we obtain the conditions for assessing P, @, m, @y R

P + cosS
> VD THESRP _ (14)

= 0
mR
When w<w, is required, the cotton rotary cylinder surface remains constant, the

frictional power is:

FumK:'fN (15)
f-friction coefficient between cotton fiber and cotton
d’S Rd’¢
= >0 1.6
e’ dt’ (1.6)

This may be relative motion. The following requirement must be met for this purpose:
-F L tmgsingp=0;
From here we can find this :

. VP, +mg(f cosp, —sing,) o (1.7).
JfmR
If
/P, +mg(f cosp, — fsin ;) <0 (1.8)

®;=0 can be found

If ®; <<, condition is done, the cotton swabs on the surface of the cylinder whens=0
is made, the movements are made by law @ = ¢(?) in accordance with the rotary cylinder but
when ®2w; it does not move towards cotton cylinders, in that case ¢(t) = 0.

Let's look at the process of removal of cotton from cylindrical surface. First of all, we
need to define the condition of the cotton lining on the cylindrical surface:

F i -frictional force to cotton on the surface of the cylinder; mg- weight force; Pj -

absorption effect. If cotton is inactive, equilibrium equation is as follows.

fPytfmgcos p-mgsingp=0 (1.9)

From this equation we find the corner of the rope over the cylinder.

@. = a +arcsin L; (a=arctgf)(1.10)

mg\1+ 1

Because of this Q. < from last formula
P,<mg
In this case, on the surface of the cylinder ¢p<p<7the branch is formed, the cotton does
not stay on this surface.
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When P,>mg, this branch disappears and the all entire cotton cylinder remains on the
surface.
If the cylinder is rotated at » corner velocity, the formula is:
S5, —mo’R) (1.11)
mg(l+ f*)
Using this the value ofP,can be evaluated:
If Py<imw’R-mg(mo’R>mg)does not have cotton on all surfaces (except fromg= 0 line),
that is to say, cotton falls on the surface of the cylinder.
If mmzR—mgSPbSm(ozR,the surface whichcotton is held in cotton cylinders, then this
surface isO0<p<p.where p.=c.
Now ®; <o<wgthen ¢(t)=0
This movement continues untilN<0
If we assumen; <o<w)@'<<o, p<<@ we can write the equation (1.2) in another form:
mRd’ ¢
dt’
When ¢ =1, we find p=gangle from the formula (1.12) In that case,p,<7

@, = o +arcsin

= mgsin(p, + ot) — f(mgcos(p, + ot)+ P,—maw’R) (1.12)

The existence of ¢p=¢, angle indicates that the angular velocity of the cylinder o,
<w=wmp and the weight of the cotton pieces can be distinguished from the surface of the
cylinder without reaching an inclined lubricant.

For example: when cotton is®; 2w, all the cotton does not cling to the cylinder.

Discussions.

The theoretical researches will help to reduce the probability that the rotating cylinder
will be seen in the form of a clean surface of the cotton platter entering the working cell of the
separator. This, in turn, facilitates the cleaning of the surface of the surfaces in the form of
cylinders. It also allows separation of smaller contaminants in the separator.

Figure 3-6 shows the change of movement of the cotton lining along the net drum
surface inside the new separator device.

The graphs in Figure 3 also show the time difference between the traveling trail along
the net drum surface of the cotton lining. In graphs 1, 2, and 3, the radius of the drum
corresponds to the radius of R1 = 0.18 cm, R2 = 0.2 cm, R3 = 0.22 cm respectively.
Increasing the drum radius will speed up the process.

Figure 4 illustrates the change in the speed of the cotton lining on the path taken. The
graphs show that the speed of the cotton bulb increases rapidly with the drum radius and
reaches the maximum value when it reaches the S-point, then decreases. At the lower D-point
of the drum drum it was found that the speeds were driven zero and the cotton paddle fell into
the vacuum valve. This process takes place at t = 0.5-0.6, but the increase in the radius
increases the time.

Analysis of the results. Figure 5 illustrates the laws of changing the speed of cotton
depending on time. The order of placement of graphs corresponds to cases when R1 = 0.18
cm, R2 = 0.2 cm, R3 = 0.22 cm. The graphs show that the speed of the cotton bulb reaches
the maximum level at the t1 = 0.20 sec, t2 = 0.25 sec, t3 = 0.30. This corresponds to the
porous drum in BC - range.

Figure 6 depicts the law of the change of the N (t) porous surface pressure of the
cotton depending on different the radius of the porous drum. R1 =0.18 cm, R2 = 0.2 cm, R3
= 0.22 cm. From the graphs, it is possible to see that pressure on the net surface of the cotton
tube is around the V-dot and decreases in the CD interval.
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Conclusion.
It was found out that in the process of cotton transportation in cotton ginning
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ure.6. The change of movement of

enterprises, the turntable netting roller in the separator which separates cotton seed from air
can cause the separation process become faster. In other words, the new separation process
has a high degree of separation of cotton fiber from the air compared to other separators. As a
result of this , natural properties of the fiber seeds can be preseved.
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Abstract:

Objective. Automation level of production processes in mechanical engineering is videly
determined by the development of automatic loading of granular parts to technological
equipment, because the quality of the entire technological system can be ensured by
continuously delivering the required amount of properly designed parts through a reliable,
efficient and economical design-loading device. In modern production processes, the use of
rotary, vibrating and wave picking machines, which combine the automatic loading devices,
scheduling and transportation of high-performance parts, requires a high throughput. The
product manufacturing technology consists of assembling multi-element fine details in a
number of mass and large-scale production conditions. The main advantages of vibrating
loading devices (VLD) are the simplicity and compactness of the design, the ability to adjust
them with relatively little tooling, stepless control of vibration transport speed of parts,
durability and reliability.

Methods. Automatic loading and targeting complexity is high for parts with
asymmetrical shape. The share of such parts in the industry is significant, and the process of
design and transportation can be up to 15% of the labor costs for the production of the
finished product.

In order to achieve the goals mentioned above, it is necessary to solve the following:
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