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Abstract. In the article, ginneries pneumatic systems are very important and the main
component of ginning, more air is used in the transportation systems of different materials. The
requirements for correct air measurement, airflow detection, dimensions of transport pipes,
dimensions, and calculation of air fans to create the required airflow rate are determined.
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3KCIHEPUMEHTAJIBHOE TECTUPOBAHUE YCTPOMUCTBA YIIPABJIEHUSI
BO3YXOM C ITIOMOIIBIO BEHTUJATOPA JJiAA HOAAEP KAHUSA PABOYEI'O
PEXXNUMA IIPU TPAHCITIOPTUPOBKE XJIOIIKA ITHEBMOTPAHCIIOPTOM

AHHOIndl{u}l. B cmambsve pacemampusaromcs nHesmamudyeckue cucmemaul
3epHoo"YUCmuUmelbHsvlx 3060006 OYE€Hb BAJICHbL U SAGIAIOMCSA  OCHOEHBIM KOMNOHEHMOM
USMENIbYECHUA, 6 cUCmemax mpaHCnopmupoeKku pasiudynsblx mMamepuailos UcCnojib3yemcs bonvue
6030yxa. OnpedeneHvbl mpebosanusi K NPAsUIbHOMY USMEPEHUIO 8030YXA, ONPedeleHUI0 pacxood
6030yXa, pamepam mpaHcnopmHulx mpyo, pazmepam u pacuemy 8eHmuIsimopos OJisk CO30aHUs
mpebyemoco pacxooa 8030yxa.

Knioueswie cnosa: gpabpuka, mawiuna, 8030yX, CyuiKa, cyuika, opocceivb, nepbs, XJ10N0oK,
6opc, ()aeﬂeHue, nJjiomHoOCms, Macca, NHeemamukda.

INTRODUCTION

The initial processing of cotton will be in the presence of air games of wounds. This is
because the air has the ability to perform functions that some technological parts cannot. It can
crack and te any barrier, move, move and carry light objects with it, and determine the desired
trajectory of the body. Therefore, aerodynamic equipment is widely used in modern industrial
enterprises, especially in the cotton and textile industries.

With their help, workplaces are dusted, ventilated, materials are transported within the
enterprise. A number of positive aspects, such as simplicity of construction and the ability to
deliver the product in any weather conditions without destroying it in any complex direction,
sufficient tightness, compliance with sanitary requirements, led to the widespread use of
aerodynamic equipment and pneumatic transport in the industry.

In addition, pneumatic transport has the ability to dry cotton and clean it from various foreign
compounds and contaminants.

Cotton ginneries use air to transport cottonseed, lint, cottonseed, and rubbish through pipes.
Cotton gins, pneumatic conveying systems are the main means of transporting material from
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processing to another stage throughout the entire ginning plant. [1]. It can also be done by drying
the material or restoring moisture, by heating or humidifying the transport air.

Pneumatic systems are very important and a key component of cotton cleaning. Cotton gins
use large amounts of air for pneumatic work. It is common for a gin to use 4,248 m3 or more of
air per minute in various material transportation systems. Because the dry standard air density is
about 1.2 kg / m?, a typical cotton ginning machine that uses 4,248 m* / min air is 305,860 kg air
per hour. This air mass per hour is about 1.5 times the total mass of the material being processed
per hour. Typically, more than 60-65% of the total electricity.onsumed by a ginning plant comes
from pneumatic moving material.

To perform air measurements correctly, airflow determination requirements, dimensions of
transport pipes, air dimensions, and calculations are often determined using fans for engines to
create the required airflow rate. Air requirements for special machines are necessary to maximize
the use of the machine, minimize energy costs and reduce system downtime. [2] This update of
the cotton cleaning guide is provided.

Current technical data on pneumatic cotton cleaning systems. More involved than previous
versions.

MATERIALS AND METHODS

The research was conducted at a ginnery in Kosonsoy district of Namangan region. In the
first stage of cotton processing, pneumatic pipe equipment with a total length of 50-100 meters is
used to transport cotton seeds stored in a closed bale to the drying and cleaning department.

The air velocity control table as the velocity of the moving airflow is given in Table 1 and
is usually determined in m/ s units. The volume of air passing through it per unit time, the transport
duct is usually defined as the airflow rate represented by a cube. Meters per minute, m3 / min.

The following experimental device was prepared to test the throttles (Fig. 1).

B

Figure 1. Experimental device scheme. 1 inlet pipe; 2drossel; 3-fan; 4 outlet pipe; 5 electronic
micromanometer with Pito tube.

The following choke types were selected for use in our study (Figures 10-11).
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Figure 2. Schematic of a finned choke selected for the study. 1 throttle box; 2 feathers; 3
Adjustment handles.

4 L
P

Figure 3. the scheme of the wing-moving choke 3. 1 blade 4 angles and a circular throttle

2

general view.

All types of choke structures are made of 2 mm thick galvanized steel, fitted to a 400 mm
pipe.The device consists of a horizontal pipe 1, a choke 2, a fan 3, and an outlet pipe 4, the pipe
diameter is 400 mm, the fan VTs-10 electric motor has a power of 30 kW. Pipe 1 length 20 m. 1.2
meters before and 1.2 meters after the throttle, a Pito tube was inserted into the tube and it was
connected to an electronic micromanometer. Measurements were performed as follows:

RESULTS

The aim of the study is to reduce air and energy consumption of the process and eliminate
the negative impact on the quality of the transported product by developing and implementing a
throttle design that allows uniform control of flow parameters in cotton pneumatic transport. An
increase in pressure in front of the fan here leads to a further decrease in air density, while a
decrease in it leads to a slight increase in air density. In this case, the effect of pressure decrease is
stronger than pressure increase on density change. When the pneumosystem is completely
hermetic, a change in air density also leads to a change in air flow rate.
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After fan 3 was started after the airflow had stabilized, the throttle blade 2 was adjusted to
the desired position, and the dynamic, static, and full pressure before and after the throttle was
measured, and the results were tabulated. [3].Then, the choke 2 blades were moved to the next
position and the measurements were repeated. Measurement data were included in the table.

Once the required measurements were taken, choke 2 was replaced with the next type of
choke, and the measurements were made and the results obtained were tabulated. The aerodynamic

drag coefficient was determined using the following equation and placed in the table:
2L d
Measurements were made from the initial position of the choke 2 blades - it was parallel to
the vertical axis, i.e., the pipe section was rotated 20 degrees relative to the fully closed position,
and was performed for every 10 degrees rotated position. The results of the experiments are
presented in Table 3.1.

Determination of aerodynamic resistance of different chokes results of measurements on

Throttle barrier Resistance coefficient | Constructive feature k

type 20° 30° 40° B0° KOO BOO PO° [BO° MOO [50° OO BOO

Round blade [150 100 62 #2 pP5 {11 0,12 0,20 0,28 0,38 (0,42 D, 70

Rectangular,
86 /5 48 5 (14 |10 0,30 0,37 0,45 0,57 0,76 D,87
with a blade

Rectangular,

68 45 P5 (18 12 18 0,32 0,38 0,46 (0,58 0,78 D,88
double

Rectangular,
65 42 P4 (16 (11 8 0,33 0,38 0,47 0,59 0,78 D,89
three-pointed

Looking at the results, it can be observed that in all cases, two- and three-blade chokes
have the lowest aerodynamic resistance. To see the results more clearly, they are shown graphically
in Figure 12.

150

100

Figure 4. Aerodynamic resistance of various chokes results of measurements on detection.
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1 circular in shape; 1 sheet of 2 rectangular shapes; 2 2 sheets of 3 rectangular shape; 4
rectangular 3-piece throttle indicators. It should be noted that there is a certain level of resistance even
when the throttle blades are fully open. This resistance depends on the projection of the valve in the
horizontal position in the vertical plane. Therefore, as the number of blades increases, so does the amount
of projection and, accordingly, the coefficient of resistance[4].

All dorsals should have the same result when the blades are fully closed. An mm o Despite the same
conditions, the pressure is relatively low in the fully closed position of the blades in multi-bladed chokes.
This is because as the number of feathers increases, the number of cracks between them increases.
Therefore, even when the feathers are completely closed, a certain amount of air passes between the
feathers, and this condition causes a slight decrease in the total pressure. However, since this airflow
measuring instrument is below the sensitivity limit, its performance cannot be determined. This is because
multi-blade chokes cannot fully ensure the tightness of the pneumatic transport equipment. [5]. However,
when the blades are completely closed, the pneumatic transport equipment does not enter the operating
mode. Therefore, the inability of the choke to fully seal in the closed position is of no great practical
importance. However, the greater the number of blades, the lower the reliability of the mechanical system.
From this point of view, for any system, the number of operating elements in the airflow control
mechanisms should be as small as possible.

DISCUSSION

In pneumatic and aspiration systems, such intermediate conditions correspond to the
operating mode of the system. Another positive aspect of a large number of fins is that they can
change the airflow relatively steadily. Especially in the intermediate states of the blades, i.e. when
the angle of inclination is greater than zero and less than 90 degreesTherefore, this quality is a
positive feature of multi-blade chokes. Based on the above considerations, it can be said that given
the advantages and disadvantages of single-blade and multi-blade chokes, it is necessary to choose
the throttle design in which aspect is more important for the current situation.

At the same time, during the experiments, it was observed that the simplest and most widely
used circular single-blade throttle could not provide the required air pressure and speed in working
conditions with high accuracy and high aerodynamic resistance. Therefore, it is advisable to use
the chokes of this design only in the most impossible cases, for example, when the distance to
which the choke is installed is very short and the space is narrow[6-7].

CONCLUSIONS

From the above analysis, it can be concluded that the most effective chokes for pneumatic
transport systems are 2 and 3 blade constructions. Accordingly, for practical use in cotton
pneumatic transport, we recommend a 2-blade choke for high pressure (6-8 thousand Ra) systems
and a 3-blade choke for low (4-6 thousand Ra) pressure systems. The 3-blade throttle exhibits less
aerodynamic resistance in working conditions than the 2-blade throttle. However, the construction
of a 3-blade throttle is relatively complex and the durability is also relatively low. In summary, for
the next study, 2- and 3-blade rectangular cut throttles were selected, and previous studies
developed a throttle structure with 2- and 3-blade, screw-on fasteners that were reliable and robust,
allowing airflow to be controlled even with the screw adjustment mechanism selected. (Fig. 5).
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Figure 5. 2 (right) and 3 (left) parched rectangular cuts throttle structures with screw fasteners.

1 throttle box; 2 feathers; 3-handle; 4-richag; 5-screw; 6 guide nut; 7-clutch; 8-reverse
electric motor; 9 base surface. The device works as follows: when the electric motor 8 is running,
screw 5 rotates inside the guide nut 6 using clutch 7 and drives the lever 4. As a result, handle 3
and blade 2 are attached to its twist and block (or open) the path of airflow moving along the
throttle. As a result, the pressure and flow of air flowing through the pipe will change[7-8].

Since the engine is reversed, there are 2 buttons on the control mechanism, one of which
turns the engine clockwise and 2 to turn it counterclockwise. Both buttons can be used to provide
the required air pressure and flow. The system also allows you to remotely and automatically
control the parameters of pneumatic equipment. Variation of air density and velocity along the
length of the pipe.

The results show that as the pressure of the air moving along the pipe increases, its velocity
increases relatively. This is because in an environment where the pressure (here the vacuum level)
is high, the force that draws air molecules to the vacuum source (fan) increases, resulting in
increased air velocity and, conversely, the pressure in the pipe decreases as you move away from
the fan. decreases.  Also, an increase in the initial speed leads to an increase in the speed
difference, and a decrease - to a decrease. Studies show that the relative change in air density due
to the change in density is on average 8-9% However, experiments show that the air velocity
increases significantly from the beginning of the pipe to the fan.

Practice shows that pneumatic pipes are mainly made of steel. When making a pipe, the
steel tin is rounded and the two ends are welded together. To deliver airflow over long distances,
pipes are connected to each other to form long trails.

The pipes are fastened to each other using welding and screw connectors (bolt-nut). There
are also temporary (temporary) ways to connect the pipes. In this case, one side of the pipe is
prepared with a conical end, and when extending the pipe, the first pipe end is inserted into the
larger side of the second. Regardless of the type of connection, it is difficult to maintain the
tightness of the connection. There are several reasons for this:

1. Poor quality of welding in the joint. As a result, holes of different sizes remain at the

joints.
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2. When pipes are operated for a long time, they break down, the wall becomes thinner and
especially the turning points become perforated.

3. As aresult of improper operation (due to impact of hard, pointed objects, crushing under
the influence of heavy objects, bending), holes and cracks are formed in the pipe, as well as the
shape of the pipe is distorted, leaving open spaces when connected.

4. When the pipes are connected with screw connectors, the joints are left open due to
drying, breaking, spilling of the sealing material (usually rubber).

5. When temporarily connecting pipes, cracks remain at the joints as a result of
incompatibility of their shapes and sizes.

As a result of long-term observations, the Cotton Science Center found that even during
normal operation of the pneumatic transport equipment, air suction is observed along the length of
the pipe and 3% of air is absorbed from every 10 meters of the pipe, and this amount is accepted
as an indicator made. If the amount of air absorption determined by measurement is greater, the
tightness of the pipe and the aerodynamic elements installed between it and the connection points
shall be checked and the found holes and cracks shall be closed.

List of used literature

1. Loytsyansky L. liquid and gas mechanics. Moscow, Drofa, 2003

2. E. V. Novikov. The study of air flow in the picker section of the unit als-1 and the device
separating unrelated fires. Textile industry technology, no. 2 (314) 2009.

3. Zarnitsyna E. G., Terekhova O. N. Ventilation systems and pneumatic transport. Publishing
house of the Altai state technical University, Barnaul, 2011

4. Muradov R., SarimsakovO., S. Khusanov Interplant pnevmotransportnoe of raw cotton:
state, problems and prospects. Journal "problems of mechanics", 2014, Ne2.

5. Garbaruk A., Strelets M., Shur M.. Simulation of turbulence in complex flows calculations.
. Saint Petersburg Polytechnic University.Saint-Petersburg., 2012 [4].

6. C. Antimonov, etc. Measurement and calculation of pressure losses in air ducts.Orenburg
State University.Orenburg., 2005.

7. MuradovR..Bases of increase of efficiency of the device for pneumatic transportation of
cotton.Monograph.Namangan, 2015.

8. Sarimsakov O. The Change in Air Pressure Along the Length of the Pipeline Installation
for PneumaticConveying of Raw Cotton. USA. Journal Engineering and Technology.2016;
3(5): 89-92

9. Sarimsakov O., Khusanov, S. Abdullaev SH., “Study of motion of air inside duct” of the
Namangan engineering-technological Institute. Materials of the Republican scientific-
practical conference.Namangan, 2015.

10. Sarimsakov O., Khusanov S. Abdullayev SH., “The Control parameters of the air flow in
pneumatic conveying installation Namangan engineering-technological Institute. Materials
of the Republican scientific-practical conference.Namangan, 2015.

11. Sarimsakov O., A.Sidikov, N.Karimov, B.Abdusattarov. The Study of Law of Distribution
by Pipe Length and Transparency on Transportation of Cotton with Pneumatic Transport
Psychology and education (2021) 58(2): 291-295 an interdisciplinary journal (Scopus)

12. Sarimsakov O., Turgunov D.Theoretical Fundamentals of Cotton Transportation to
Pnevmotransport Equipment// Internationale journal of Human Computing technology//
Vol. 3 No. 2(2021): IJHCS 27 APRIL 2021

227



SCIENCE AND INNOVATION 2022

o
INTERNATIONAL SCIENTIFIC JOURNAL = 3

13. Sarimsakov O., Isaev Sh., Sultanov O., Goybnazarov E. // Theoretical Features of the
Process Cleaning Zone between Sections of Raw Cotton from Weed Impurities
Engineering, 2020, 12, 739-747 (Web of Science), https://www.scirp.org/journal/eng

14. Sarimsakov O Sattorov N. Siddigov Z. Xusanova Sh.// Improvement of the Process in
Disassembling of Cotton Stack and Transfering the Cotton into Pneumotransport/
International Journal of Advanced Science and Technology Vol. 29, No. 7, (2020), pp.
10849-10857 (Scopus)

15. Sarimsakov O., .Tursunov, N. Rajapova, B. Mardonov // The study of the movement of
the aero mixture through the pipeline during pneumatic transportation //Journal of
Advanced Research in Dynamical and Control Systems. Vol.12,04-special issue, 2020.
P.1287-1297.

228



