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research to reduce the increase in fiber defects.

KEYWORDS: fiber, product, quality, damage, defect, warehouse, raw material, coating, elastic sheet, vacuum valve,
cotton swab, separator, pneumatic conveyor, pipeline, working chamber.

The process of transportation of raw cotton in ginneries is carried out using a pneumatic transport device. In
addition to the process of transporting the pneumatic transport device, cleaning of heavy mixtures and separation of air-
transported cotton from the air is also carried out. A piece of cotton enters the working chamber of the CC-15A
separator through a horizontal pipeline along with the air, then loses its speed due to volumetric expansion and the raw
material is separated from the air. Cotton pieces moving at a certain speed hit the back wall of the separator working
chamber, partially damaging the cotton fiber and seeds, and the defects in the fiber content increase.

The main cause of seed breakage and fiber damage is the large angle of rotation (150°) of the rear wall of the
separation chamber and the radius of curvature R Fig. 1. The presence of a maximum bending angle (90°) at the bends
of the conduit has a strong effect on fiber damage and seed breakage. In this study, the problem of reducing the force of
impact is solved on the basis of theoretical conclusions and is found in the following formula.

P=meW 1)
Here:
m - is the mass of the raw cotton;
W - is the acceleration of the cotton raw material.
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Figure 1. A directional diagram representing the rate of collision of cotton with the inner surface of the separator
working chamber.

Acceleration is defined by the following expression.

Vo —V
W: 2 1 (2)
T
Here:

Vy - is the velocity of the raw cotton at the entrance to the separator;
V, - is the velocity flow of the raw cotton after it is released from the air;

T - is the time of movement of the raw cotton from the entrance to the impact.

Once the raw cotton is released from the air stream when it collides with the surface, its velocity is formed
from the components of the velocities V, (normal) and V, (touch). The figure shows the equality of these components.

V, = Ve sina, (3)

V, =V coso, 4)
Here:
V- is the absolute velocity separator after the cotton raw material hits the inner wall surface;
o. - is the angle between the resulting angle of contact.

After hitting the raw cotton surface, its condition depends on the magnitude of the impact force. The impact force is
directly proportional to the normal component of the velocity of the raw cotton.

Thus, to reduce the force of impact, it is necessary to reduce the angle a between the tangential component and
the resulting A, the change in angle « depends on the distance X and Y, i.e., as the distance X decreases, as Y increases,
a decreases. In the future, we recommend that this pattern be taken into account when designing separators.

At ginneries, one of the main types of transportation of cotton from the gin to the production shops and
between shops is pneumatic transport. In addition to the many advantages of pneumatic transport over other modes of
transport, there are also some disadvantages in the separation of air from the air transporting raw cotton by air
transport.
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Figure 2. 1 inlet short pipe, 2 isolating chamber, 3 mesh surface, 4 nozzles,
5 vacuum valves and 6 air ducts.

When the separator is running, the main part of the cotton that enters the raw material chamber moves by
inertia and falls into the vacuum valve, and a part of it hits the mesh surfaces of the discs mounted on the sides of the
chamber and sticks to it. The raw material is cleaned from the mesh surface with the help of elastic scrapers. The raw
material of cotton enters the gap between the elastic blade of the drum and the steel surface of the coating through the
outlet network of the separator vacuum valve.

The blades of a vacuum valve drum rotating at a certain speed hit the raw cotton surface on the coating surface,
resulting in the seed being crushed or broken, as well as the fibers being damaged and the defects in the composition
increasing.

The main cause of seed and fiber damage is the coating profile of the vacuum valve located at an angle o to the
horizontal axis of the drum. In this paper, on the basis of theoretical considerations, the interaction of the cotton raw
material with the drum blade and the steel surface of the separator vacuum valve is investigated.

The following forces affect the movement of cotton during unloading (Figure. 3).

Figure 3. Vacuum valves

1 vacuum valve cover; 2 parabolic profile; 3 a piece of cotton; 4 vacuum valve blades.

We design all the moving forces on the horizontal axis,
Zx= N*sinf¥- P.*sin}’ = O,

IJIRSET © 2021 | An1SO 9001:2008 Certified Journal | 8896


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

L)
ﬂ")‘ﬁ%ﬁ | e-ISSN: 2319-8753, p-I1SSN: 2320-6710] www.ijirset.com | Impact Factor: 7.569|
|| Volume 10, Issue 7, July 2021 ||

| DOI:10.15680/13IRSET.2021.1007054 |

Here:

o~ is the angle between the vacuum valve cover and the horizontal axis of the drum;

vy - is the angle between the blades and the horizontal axis of the drum;

N - is the reactive force acting on a piece of cotton raw material on the coating surface;
P . -isthe force acting on the cotton swab by the vacuum valve blade.

From this equation we determine the reactive power

P siny

sina

It can be seen that the force P. and the angle of its inclination to the horizontal axis of the drum affect the
magnitude of the reaction force on the body surface of the vacuum valve.

The force acting on a piece of cotton
P.=F"f,

Here:
F- is the force acting on the vacuum valve blade per unit of contact area;
f - is the contact area of the blades with the body of the vacuum valve during forging.
As the contact area decreases, the force acting on the f cotton raw material decreases.
To reduce the contact area f, a parabolic shape of the curved part of the vacuum valve cover is recommended. The
working vacuum valve blade length of the separator.

| = R+|1
Here:
R - is the coating radius of the vacuum valve;
I, -is the length of the blades that interact with the surface of the vacuum valve cover.
The high point of the parabolic profile is defined by the expression A;

OA1:R+I1
The next points are at a distance of 1°.

o, =10° in OA=R

By linking the points found, we obtain a parabolic profile.

It is assumed that no contact area is formed when the tip of the vacuum valve leaf approaches the surface of
the parabolic coating. As a result, the cotton material does not fall between the drum blades and the coating of the
vacuum valve on the steel surface.

Thus, the results of theoretical research can be used to improve the vacuum valve.
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