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Today, on the basis of the production and deep processing of cotton fiber, which is the main textile raw
material, the country is taking comprehensive measures to increase the competitiveness of a wide range of high quality
and low cost textile and light industry products. The Action Strategy for the further development of the Republic of
Uzbekistan for 2017-2021, in particular, sets the task of "increasing the competitiveness of the national economy,
reducing energy and resource consumption in the economy, the widespread introduction of energy-saving technologies
in production.“In carrying out this task, including the creation of an efficient technology for transporting cotton to the
production process and separating cotton from the air, the development of a cotton separator design with low
aerodynamic resistance that does not adversely affect product quality is an important issue. As a result of research
conducted in the process of separation of cotton from the air in the separator device in cotton gins, it was found that it is
shaken. It can be seen that the cotton entering the separator working chamber hits the separator working wall and as a result
of separating the cotton stuck to the mesh surface with a squeegee, it has a negative effect on the quality of cotton.

Improving the separator device and preserving the natural properties of cotton is one of the current challenges
facing network enterprises today. In the article, we theoretically study the movement of cotton entering the separating
working chamber in the working chamber and the flow of air entering and leaving the separating working chamber from the
mesh surfaces.

If the vertical cross-section of the separator working chamber is taken as in Fig. 1, we consider the change in
air velocity and flow along the intervals in the drawing.
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Figure 1. Air velocities in the separator working chamber
and change in air consumption
1) inlet pipe, 2) working chambers, 3) mesh surfaces

In the experiment, it was found that when the cotton is sucked from the bungee (bunt) through the pipes, at the

inlet section, the air velocity is V, =20m /, the cross-sectional surface of the pipe is
2 2
7D, 3,14-(0,4m
S, = 40 = ( ) ~0,12m?. From this the air consumption will be

Q,=S, v, =0,12-20m’ / s =2,4m> / 5. This air flow is constant until the separator inlet surface. That is, the
inlet of the separator is a rectangle:

a, =1m, b, =03m, S, =ayb, =0,3m" has a surface.
a) Variation of air velocity and flow for the O-A interval.

(1) Q, = O, From the equation of air flow equilibrium, U, , — we find the velocity::

0,=8,"vos O, =24m’ /s

2,4m’
9 = LZ/CUOA =8m/s air..speed,
S, 0,3m ()

Q,, =0, =24 m* /s air;..consumption

Vou

(1) from :

0) A-V is the variation of air velocity and flow from the inlet part of the working chamber to the mesh surface.
We calculate the S — cross-sectional area, v —velocity and ) —air flow of the working chamber at arbitrary cut-x

from the interval A-V as follows.
0<x<02m

S =a,-b=17+(0,6+x)=102+17x;
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S, 0,3 2,4
V. =—Vy=————— 8M/lc=———— ml/s
S, 1,02 +1,7x 1,02 +1,7x 3)
2,4
Q.=S, v, =(1,02+1,7x) ——— m’/s
1,02 +1,7x
If, the parameters in the input section of the A-V interval
v.=23mls
x=0:0a s as,
Q. =235m" /s

A-B while in the exit section:

v, =178m/s
x=0,2m:

Q. =136-1,78~=2,42m’ /s

Between the intervals, the air flow balance is maintained.
B) In the V-D interval, the change in air velocity and flow along the mesh surfaces of the working chamber (Fig. 2).
Figure 2 shows a top view of a working chamber with mesh surfaces on both sides. The flow rate of the air and
cotton mixture entering this space will be directed towards the mesh surfaces. As a result, the flow velocity in the OX-

axis and OY-axis directions (projections) is determined by the following expressions: 0< ) < (O

V. =V, COSQ
“)

V, =V, -Sin @

>| | S
0,8 h=0,85

h

B; X d=1 u D,

Figure 2. The direction of air entering and leaving the mesh surfaces in the separator working chamber

It is known that the air flow VDD1V1 - the movement along the section is symmetrical about the OX-axis and
exits the mesh surface in the form of an OVD-triangle. An artificial vacuum is created on the ODDI -triangular section,
and the cotton separated from the air hits the back wall of the working chamber due to the force of inertia and moves
on to the next process. In terms of the ratio of the triangular surfaces, 50% of the cotton raw material entering the
working chamber is directed straight to the back of the working chamber. The remaining 50%, with the air mixture,
moves towards the mesh surface. Sticking to the mesh surface, it is separated using a squeegee and proceeds to the next
process. Let us consider the change in the velocity and flow rate of air flow over the surface of the OVD-triangle.
Calculation of air velocity and flow in the OX-axis (horizontal) direction.

We calculate the S — surface with v —velocity in section X-X:
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S. =1M-Dl;x-ho =0T 6850y
Here: 0<x<D=1
5. _0850-n
X S)? 1’7 AB (5)
Q,=8,v,

v, =1,78m/s
Vig =V, 5 " COS®
0<p=<gp,

v, =0,89m/s

x=0:0a
Q. ~0,75m’ /s
v. =0
x=d=1m oa:
0,=0

Speed and air consumption are zero.
OY-Variation of air flow along the axis ( v, perpendicular to):

v y - perpendicular section of velocity;

A we calculate:

y
S, =H m? = L2
hy hy
speed:
S, _
v, = S V,p SN @
y.@.1o.
Here: Sy.qb_m_— useful part of the mesh surface; Sy.dm. = 0,0431%2; ho =0,85m; sin ®»y = 0,79,
V. =L78m/s.
0<y<h,=085m
In this case:

Speed will have this expression.
v,=—2 178.0,79 m/s

*0,85-0,43
y=0:0a {

the center point is the velocity value at 0.

y= ho = 0,85 m - velocity on the mesh surface
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0,79-1,78
vV, =
g 0,043

This speed corresponds to the speed at the time of the experiment at the Kosonsoy ginnery.

v;"“"’c =31m/s

v;"” =32mls

=32ml/s

Air consumption:

Qy = Sy v, =0,043-31m/c=143m’ /s

Given that the mesh surface is evenly spaced on both sides of the separator,

Que =20, =2-14=28m’/s

e

Hence, we can see the equality of air flow entering the separator working chamber and exiting the mesh
surfaces.

Q" =24m’/s
Q" =28m’/s

) =

AQ =0,46 m” /s - air consumption difference, we can see that it increases due in part to the extra air

absorption from the vacuum valve and the holes left open.

Conclusion. Studies have shown that it is necessary to create a new improved separator device that will
prevent the cotton entering the separator working chamber from encountering the mesh surface, damage to the fiber and
the seed, and the release of free fibers from the mesh surface. In the advanced separator device, the cut should be
directed along the OBD-triangular surface, and the cotton pieces moving towards the mesh surface should be directed
to the DD1-cut. As a result, cotton products are able to maintain their original quality by developing efficient designs of
separator working bodies.
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