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ANALYSIS OF PROBLEM IN THE AERODYNAMIC SYSTEM
OF COTTONSEED LINTERING EQUIPMENT IN COTTON
PROCESSING PLANTS

MAMADALIEV FARXODBEK

Doctoral student, Namangan State Technical University, Namangan, Uzbekistan
Phone.: (0594) 566-4467, E-mail.: farxodbek.mt@gmail.com

Abstract: The article describes the results of an analytical and experimental study of the existing disadvantages and
problems of the aerodynamic systems of removing and transporting fluff from the Sawtooth in 5LP linters, which are practically
diluted in cotton cleaning enterprises in the system of cotton textile clusters.

Keywords: linter, fluff, sprayer, fan, pressure, speed, coefficient, pipe, aerodynamic, performance.

Introduction. It can be observed that the batteries of linters of the 5LP, which are
currently being used in the main cotton cleaning enterprises of our Republic, do not use
blower VTS-8 fans, which are applied to remove the fluff from the Saw tooth. The
consequence of this is that during the linterization process, complete removal of the
torque from the saw cylinder teeth is not provided. A piece of torque can be observed re-
entering the working chamber with saw teeth. During the linterization process, there is
no complete transportation of torque in pneumatic tubes due to the uneven distribution
of the pressure and amount of airflow supplied by the absorbent fan to the air chambers,
and there are cases of fluff deposition at the base of each linter.

In addition to this, in the established working mode to ensure the residual fluidity
that meets the requirements of the regulation, the linter's presence in the working
Chamber of the linter-containing seeds in excess of the required time and the damage of
the linter-produced seeds caused by meeting with the saws averaged 4.9% in high-grade
seeds, the mass fraction of dirty impurities, it has been found that the mass fraction of
dirty impurities and whole grains in the fluff is on average 0.8% (ABS) higher. The quality
factor of the produced torque is low, corresponding to the Type B “dirty” class based on
the state standard O‘zdst 645-2016. In this case, the working productivity of the
equipment in terms of seeds is on average 495 kg/hour, and the work in its technical
characteristic is relatively low in productivity [1].

To find a solution to the issue, we will theoretically tax the aerodynamic state of the
linter battery. By placing the air pipe Chamber of the coordinate head linter battery in the
section of the starting part, we point the axis along the center line of the camera. We
assume that the air pipe chamber changes according to the law of cross-section, the
parameters of movement in its desired cross-section are: air velocity - (0 Index), let be the

air flow affected by the speed with which the chamber is moving in cross-section figure
1.
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Figure 1. Battery of 6 existing 5LP linters analysis of the movement of the airway on
aerodynamic air chambers

The one-dimensional equation of motion of the components of the air flow passing
through the planes of incompressible fluids in cylindrical pipes [1], through the Chamber

of the air pipe, can be written in the following View, based on the law of conservation of
mass:

Pouoa——W&Jrk(Ul—Uo) (1)

_ _ — mA© m
PoUoS = UgPooSe = CONSL, py =Mpy~, p = —Poos (2)

0
here: p,, - density of air in the air duct;

p) -x=L -air density along the length of the air duct in the section;
k-aerodynamic drag coefficient;

U;- x=L-the final velocity of the air in the section;
Pog, Uy, - air pipe X =0 air density and initial velocity at section.

Air Uy speed by air pipeline Qy(kg/s) the salary can be calculated based on the
productivity of the work:

Uge = Qo / Mo 2g0So 3)
(2) and (3) from the equations come the following equations that determine the
speed and density of air flowing through a stream of linter in the air pipe:

m, S, Po . P _
=—U,,, + =1 4
" m s Y pO plo @

Using the expression (2), we give Equation (1) as:
oy U __dp P

= +——k(u, —u 5
0 0 dX dX po ( 1 0) ( )
du dp p%
Oy L= K, -u 6
Pr Uy dx dx  p (u; —uy) (6)

d
From the system of equations (5) and (6) in the linter of each air pipe £ we release

the air pressure and form the following:
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du du P po k
Ouy === p%u, == = (2= + 2 )k (U, —uy) = ————(u, —Up), 7
Po Yo dx P dx (po P Jk(u; —u,) m(l—m)( ) )

(4) according to the equations, the density and velocities of the components in the
desired cross section of each linter from the air pipe is the porosity of the medium m(x)

can be expressed through [1].

Cross-sectional surface of the air pipe....0.0294 m? saw cylinder lengtha let's
assume that it will be equal to. Using Equation (7) to Equation (4), the air velocity is U,(X)
after ejection satisfies the following equation:

dm _ R(m) s'(x)
dx - Ry(m) s(x)
here: B, = p(gO)ugomg (L-m)*+ p1(0)u120m3(1_ m,)*, PR =m@-m)

0<x<L (8)

The density of components is expressed by air using equations p,(X), speed U,(x),
(7) and (8).

When the cross-section surface of the air pipe is equal to the length of the saw
cylinder, we determine using the formula below.

s=x-R% 0<x<L 9)

Using equations (5) and (6) to analyze the air flow rate and pressure movement in
an air pipeline designed to transport separated torque, the 5LP type linters applied to
linter cotton pollen are graphed in their rational values through the Maple-6 program
(Figure 2).

The graph in Figure 2 shows that when the spray fan in the linter battery of 6 linters
in the system is compressed from the installed side, it was known that the air in the first
linter pipe has a speed of 20.06 m/s, dynamic pressure of 24.6 kg/m? and static pressure
of 180 kg/m?, the speed in the air chamber.

The calculation is performed in the following parameters m; =0.82p, Uy, = 20m/c,

Uy, = 2,93m/c, py, =L2krm*,a=1.4 M, h=1,4m,L =15Mm, p = 24,6 xr/M°, S, = 0.0294 m*
Q, =1.1m/c
U,(m/©)
260 -

15

02 4 & 8 W 2 L, (m)
Figure 2. The battery of the 6 existing 5LP linters is the speed of the air in aerodynamic
air chambers U, = 20m/svalue and dynamic pressure P = 24,6 +0,52kg/m?the first and

sixth linters in their quantities in the range are the change graph in the xavo cameras

T
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From this it can be concluded that in aerodynamic mode on a battery of 6 existing
linters, har does not give the opportunity to completely remove the bubbles separated
from the saw cylinder of one linter and deliver them to the absorption pipe, that is, at the
expense of a sharp decrease in the air flow rate, static and dynamic pressure are also
reduced and we can see from Figure 2. This results in a state of re-entrainment of pollen-
separated vesicles into a re-entrainment vesicle chamber, resulting in a decrease in linter-
to-wax work productivity.

We received the following results when we studied the air pressure, speed and
consumption in the aerodynamic system of the linter battery at the cotton ginning
enterprise "Qadir textile claster" LLC in the Oltinkol District of the Andijan region (Table
1).

Table 1. Aerodynamic dimensions of the battery of linters at the cotton ginning enterprise
"Qadir textile claster” LLC in the Oltinkol District of the Andijan region

M
Equipment Pipe Static ean. . The amount  Air Spray
. . . dynamic Airspeed, :
installation diameter, pressure, of storage Equipment
pressure, m/s
procedure mm kg/m? costs, m3/s name
Kg/m?2
After 1 linter 355 -2,0 7,56 11,11 1,1
After 3 linter 500 -9,0 17,39 16,84 3,3 Y1 BII
After 6 linter 800 -15,0 9,92 12,72 6,4

According to the data in the table, when the static pressure in the air chambers
averages around 170-180 kg/m?, the 5LP-type linters completely remove the lint from the
saw teeth of the saw cylinder. In this case, the amount of air extracted from each linter
averages about 1.1 m?/s.

From these results, it can be concluded that to ensure the required static pressure
and air volume for a 5LP battery consisting of six machines, the ¥1 BIL] fan must be used.

Based on the above analysis, it can also be concluded that, at present, not enough
attention is being paid to improving the systems that remove lint from the saw teeth
during the lintering process and transport it through pneumatic pipelines. In reality,
research in this area should continue, because improving this system will increase the
productivity of lint removal, reduce air consumption in the aerodynamic regime - thereby
saving electrical energy-and improve the sanitary conditions of the lintering workshop.

Methods: One of the main drawbacks of the aerodynamic regime developed and
tested at the “Qadir Textile Cluster” LLC cotton-processing plant, which belongs to the
“Pakhtasanoat” association in the Oltinko’l district of Andijan region, is the inability to
achieve perfectly uniform adjustment of air volume and pressure in the air chambers of
each linter within the linter battery.

This occurs because when one or several linters in the battery are not operating (due
to stoppages, maintenance, replacement of the saw cylinder, etc.), the amount and
pressure of air distributed to the remaining linters change. In such situations, the system

T
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has to be re-adjusted. In addition, the design of the pneumatic pipeline system has
become highly complex.

Results: According to the research findings, in the linter battery consisting of six
linters, the airflow parameters measured from the side where the blower fan is installed
show that in the air duct of the first linter, the air velocity is 20.06 m/s, the dynamic
pressure is 24.6 kg/m?, and the static pressure is 180 kg/m2. However, by the time the
airflow reaches the air chamber of the sixth linter, the velocity decreases to 2.93 m/s, the
dynamic pressure to 0.52 kg/m?, and the static pressure to 140 kg/m?.

Discussion of Results: The conducted research shows that in the aerodynamic
regime of the six-linter battery, the stability and uniform distribution of the airflow are
not ensured. Although the air supplied by the blower fan has sufficient velocity and
pressure in the first linters, as it moves through the linter sequence, both its velocity and
its static and dynamic pressures sharply decrease.

The air velocity of 20.06 m/s in the first linter creates favorable conditions for the
lintering process; however, the decrease to 2.93 m/s in the sixth linter indicates that the
airflow is no longer sufficient to effectively remove and transport the lint from the saw
teeth. The corresponding reduction in static and dynamic pressure confirms that the
kinetic energy of the airflow is inadequate, leading to inefficient pneumatic
transportation of lint in the later stages of the linter battery.

This instability of airflow negatively affects the productivity of the linters. Since a
portion of the separated lint is not sufficiently extracted, it may fall back into the
seed-roller chamber, reducing both lint quality and the overall operational efficiency of
the linters. Furthermore, the practical impossibility of adjusting air volume and pressure
individually for each linter increases the technological unreliability of the system and
complicates operation and maintenance.

One of the key reasons for these issues is the complexity of the pneumatic pipeline
system and the uneven distribution of air across the linters. Therefore, it is necessary to
optimize the current design, stabilize air distribution, and ensure individual
aerodynamic parameters for each linter through scientific and practical improvements.

Conclusion: From these results, it can be concluded that the existing aerodynamic
regime in the six-linter battery does not allow complete removal and delivery of lint
separated from the saw cylinders to the suction duct. The sharp decrease in air velocity
leads to a reduction in both static and dynamic pressure, and as shown in Figure 2, the
airflow becomes insufficient to blow the separated lint through the consecutively
arranged linter chambers. As a result, part of the lint separated from the cottonseed may
fall back into the seed-feeding roller chamber, leading to a reduction in the lint-processing
productivity of the linters.

References
1. Axmea0B M.X. AvHTepHN caMapajopAUTUHUI OLIMPUIIIAA

TaKOMUAAAIITUPUATAH KOAOCHUKHU umAad umkmin. Paacadpa aoxropu (PhD) amcc.
Torkent, 2020. 103 6.

20
Vol. 10, Issue 4 Www.niet.uz
2025



I

Scientific and Technical Journal of NamIET

2. bepamuesckuir b.V. «Bapuanyonnsii DpuMHIINAIT MEXaHUKM CILAOIITHOM CPeAbI».
M, Hayka, 1985, 323 c.

3. Mamagaanes @. AunTepaan >kapaéHnja MOMUKHI appa TUIINAAH ednO OAMIII
Ba IIHeBMaTUK KyBypJAapAa TallUIl THU3MMAApUHM TaKOMUAAAIITUPUII Oyiinda
U3AaHNIIAaPHU TaXAUAN.

1. Kun-toaa To3asarny Ba AuHTep Oarapesidapyu KOMILAeKCAapVMHI OIITUMAA
a’pogMHaMMK  pexxmMmaapura  TaBcussHoMma.  “PAXTASANOATILM”  OAXK.
“¥3naxracanoar” yionMacuHu OOIIKApyB PaUCHHUHT GupuHay Myosuan JApsukos B.B.
TOMOHMAAH TacaukKaaHrad. Tomkent. 2002. 25 0.

4. Vickangapos K.K. Ilosbimenne »¢Qp@eKTMBHOCT! AMHTEPOBAHMS XAOIIKOBBIX
ceMsH IIyTeM COBEpPIIeHCTBOBaHMS pabouMx OpraHOB Kamepbl AmHTepa. Jucc.
kaHg.Tex.Hayk. TITAIT, Tamkent, 1998.- 125 c.

5. Cyaainimonos P.III. CoszgaHme palymOHaAbHOM TeXHOAOTUM IIPOIECCOB
AVIHTepOBaHI:I XAOIIKOBBIX CEMSIH M O9MCTKI AnHTa. Aucc. 4.1.H., Tamxkenrt. 2019, 188 c.

6. Cyaanmonos P.II., Kapumos V.K.,, Mapydxanos Bb.X. CosepireHcTBOBaHIE
0a30BLIX 3BeHbEB IMABHOIO AMHTEpa M €r0 OCBOeHUe B IpousBoAcTse. padora 01.
coBeplleHCTBOBaHMe pabounx opraHos auHrepa 5/AI1. Oruer HIPNe.1406. AO
“Paxtasanoat ilmiy markazi”. Tamkenr. 2014.- 51 c.

7. AbsuxkoB B.B.,, ®agun A.A. bakmes P.A. CosgaHme MoaepHM3MPOBAaHHOIO
NIABHOTO AMHTepa C DAeMeHTaMI aBTOMaTI4YeCcKOIo yIpaBAeHus ero padoroi. Otyer
[THVIXpoma. Tamikent, 1990.- 211 c.

8. IlaxTtanm gactaabky uiiaam Oyiinda cripapodyHuK. @.5. OMOHOBHUHT yMyMUii
taxpupu ocrtuga. “IlTaxracanoar mammit mapkasu” AJK. TomxkenTt “Voris nashriyot”.
2008.- 413 ©.

9. Cyaaitmonos P.III. Bpaimenue nmaAnHAPUYeCKOIo Teda M3 3epHICTON CpeAbl B
paboueri kamepe AnHTepa//IIpodaemsr mexannkn.-Tamkent:, 2016. - No1.-C. 54-57.

10. Cyaaitmonos P.III., Axmeaos M.X., Mapgonos b. UurutHm amHTepaaln
’KapaéHuga appadap Opaaufuda  XapakaTJaHaéTraH  4YMIUTAap  OKMMUHU
Mogeasamtupui// Tykumaunank myammoaapn.- Tomkent:, 2019.-Ne3.- 4-11 6.

11.Ymapos A., I'masmanos H.I. VIHTreHcmukamms mporiecca AMHTEPOBAHNA
XAOIIKOBBIX CeMSIH. //X0IKOBasi HIPOMBIIILAeHHOCTb. N26. 1991. 5-6 c.

12. Poros A.Il, Mwupomumuenko IV, Ilokpac M.B. /luHTepoBaHMe ceMsH.
//Xa0omKoBast mpoMbIILAeHHOCTb. No3. 1988. 7-8 c.

13. Axmea0B M.X. AvHTepHN caMapajopAUTUHUI OLIMPUIIIAA
TaKOMMAAAQIITUPUATAaH KOAOCHUKHI wminaab uymkuml. Texumka d¢aHaapu Oyiimda
Paacada aoxropu (PhD) auccepranmscu. Tomkenrt, 2020,-103 6.

14. Poros A.Il. /uHrepoBaHMe ceMsiH. //XAOIKOBas IIPOMBIIIIAEHHOCT, NO 3.
Tammkenr- 1988, 7-8 c.

15. Iloxpac B.M. OcHOBHBIE HpPeAINOCBIAKM  CO34aHMsA HOBOTO  THUIIA
BO3/4yXOChbeMHIKa MIMABHOTO AMHTepa. //XA0MIKOBas MPOMBIIILAeHHOCTh, N 6. TamkeHT-

1081, 13-14 c.

21
Vol. 10, Issue 4 Www.niet.uz
2025



Scientific and Technical Journal of NamIET

16. LIIHMIMXnpom xmcobotn. MasxXys OyaraH MOMUK ITHeBMaTpPaHCIIOPTUHMHT
XaBO MUKAOPVMHI KaMalTUPUIIN MYAMHU M3Aalll XaKMAaru TaBCUsHOMa OepUIIl, MaB3y
18.77.18, Tamukenr-1977, 14 6.

17. HH/MXnpom. JXuH Ba AMHTepAapHMHT XaBO KaMepaJapura XaBOHU y3aTuO
OepuiHM asoxmuAa-aaoxuga OYAMINNM CUCTeMacMHM TU3MMMHM HUINAaO YMKMII Ba
aPpOAMHAMUK Pe>KMMIHN TeKINpuO Typuil Oyitnda tascusHoMma. TamkenT-1978, 18 6.

18. HTO LIHMIMXnpoMm. Cosganmne BbICOKODPPEKTUBHOTO MIABHOIO AMHTEpa C
OpraHM30BaHHBIM II0ABOAOM BO34yXa, CIUPaAbHOV KaMepol 1 AMHTOOUMCTKN. No14.04-
72. TamkenT-1974. 56 c.

19. TUTAIlannar nammit xucodotu. boaaunckuit I'VI. Appa tummaan toaaHu
a>KpaTyB4l XaBO OKMMUHM YHaAUIINAAH YHyMAu ¢origasannl. TamxkenT-1967, 38 6.

20. Tuaaaxyxaes A.X., Pacyaos A., Asusxyxaep A.J. )Kun-toaa To3asarmd Ba
AVHTep OaTapesiaapyl KOMIIAeKCAapVHI a®pOAMHaAMUK peKIMAapVHI YpraHuO YMKUII
Ba TaKOMMAAALITUPUII Oylinda aMaAuii TaBcusiHoMa Oepuil. “Paxtasanoatilm” OAX.
Torukenrt, 2002. 47 ©.

22
Vol. 10, Issue 4 Www.niet.uz
2025



Scientific and Technical Journal of NamIET | ISSN 2181-8622

CONTENTS

TECHNICAL SCIENCES: COTTON, TEXTILE AND LIGHT INDUSTRY

Saloxiddinova M.

Improving the separator design to prevent cotton fiber loss.

Juraeva G.

Optimizing cotton fiber quality during the production process.

Mamadaliev F.

Analysis of problem in the aerodynamic system of cottonseed lintering 16
equipment in cotton processing plants.

Kozokov S.

Conducting experiments with newly designed saw gin ribs in the cotton 23
cleaning process for different cotton varieties.

Usmonov I., Abdullajonov S.

Methods and results for determining the parameters and operating modes 30
of irradiating watermelon seeds with ultraviolet rays.

Majidov A.

Theoretical foundations of the technological parameters of a straight-flow 36
fiber separation device.

Rahmatova S.

Scientific approach to considering properties in the design of garments 44
made from knitted fabrics.

Rahmatova S.

48

Technology for obtaining knitted fabrics from various raw materials.

Turaboyev G.

Methodology for determining the tribotechnical properties of structural 54
materials interacting with raw cotton.

TECHNICAL SCIENCES: AGRICULTURE AND FOOD TECHNOLOGIES

Khurmamatov A., Boyturayev S.

58

Results of industrial water treatment from mechanical impurities.

Khurmamatov A., Alimardonov Kh., Akhmedova K.

Two-stage installation for deep air purification from fine-dispersed solid 65
particles.

Mamatusmonova D., Mamatov Sh.

Technical characteristics of the use of vibrating conveyors for drying rosa 73

caninas.
Toshboyeva S., Dadamirzayev M.
: : . : . 79
Physicochemical properties of a functional sauce for fish canned products.
e —
282
Vol. 10, Issue 4 www.niet.uz

2025



Scientific and Technical Journal of NamIET ISSN 2181-8622

Saribayeva D., Maxmudova D.

Study of protein-lipid composition in food products. 83
Gulomkhojaeva N., Zokirova M.
Study of polyphenolic compounds in jujube (ziziphus jujuba mill.) grownin 88
Uzbekistan.
Gulomkhojaeva N., Zokirova M.
Investigation of the amino acid composition in black and white mulberry 94
(morus nigra 1. and morus multicaulis perr.) varieties.
Kadirov A., Vokkosov Z.
New technology for growing microorganisms of the bacillus sp, rhizobium 101
sp, azotobacter sp.
Rakhimova G.
Development of an effective technology for producing soy milk from local 107
soy raw materials, studying its composition and physical and chemical
properties

CHEMICAL SCIENCES
Khabibullaev J., Shomurotov Sh.
Oxidation of various cellulose containing materials using the HNO,/H;PO,~ 112
NaNQO, system.
Nuritdinov A., Abdullaev O.

: . ; ; — 122
Technical parameters and energy efficiency of an oil sludge processing unit
Okhundadaev A.

Study of the effect of various factors on the synthesis of vinyl esters of wine 127
acids

Usmonova Z.

Effectiveness analysis of thermally and steam activated plum seed 133
adsorbents

Kaxarova M.

Technological scheme for extracting naphthalene from pyrolysis oil by the 139
extraction (phase separation) method

Oribzhonov M., Bektemirov A., Arislanov A., Azizov V.

Method for producing biosuperphosphate fertilizers containing humic 143
compounds

Erkinov R., Soliyev M., Arislanov A.

Synthesis of sulfur containing organic compounds by reaction of thiol-en 151
and thiol-in

Yusupov M., Nuritdinov A. 156

Elemental analysis of carboxyl-modified copper phthalocyanine pigment

283
Vol. 10, Issue 4
2025

www.niet.uz



Scientific and Technical Journal of NamIET ISSN 2181-8622

Nuritdinov A.

Thermal analysis of carboxyl-modified cobalt and calcium metal 162
phthalocyanine pigments

Isakov B.

Development and study of an anti-caking additive to improve the physico- 168
mechanical properties of ammonium nitrate

TECHNICAL SCIENCES: MECHANICS AND MECHANICAL
ENGINEERING

Gulamova D., Bobokulov S., Eshonkulov E.

Resistance and voltage anomalies above 200k bscco synthesized by solar 173

technology
Kutbidinov O., Abdullabekov D., Usmonov D., Xushbakov M.

Analytical and experimental model for assessing the depreciation rate of 182
transformer oil based on physicochemical factors

Obidov A., Abdurasulov A. 188
Basis of implementation of resource-effective shaft production
Utaev S.

. 193

Calculation of oil change intervals in diesel-based gas engines

Isomiddinov A.

Derivation of differential equations for spindle oscillation in a system of 200
rectangular coordinates

Dedakhanov A.

Determination of fuel consumption for drying cotton raw materials 209
Atambaev D.

Difference of the individual yarns in the composition of a wrapped yar on 215

the quality of the yar and determination of acceptable values of the main
factors affecting their production

Rokhmonov D., Sulaymonov J.

Development of a control algorithm for a smart irrigation system based on 224
soil moisture and meteorological data

Mamakhonov A., Khikmatillaev I.

Modeling of a vibratory cleaning device with cosinosoidal and sinusoidal 227

shapes in matching the longitudinal and transverse cutting surface

Soliyev A.

Theoretical study and characteristics of yarns in the production of circular 239
knit fabrics

284
Vol. 10, Issue 4 www.niet.uz
2025



Scientific and Technical Journal of NamIET ISSN 2181-8622

Nomanov M.

With improved blade mixer results of research work on the development of 246
the 5lp linter

Lastochkin P.

The influence of carding parameters optimization on the useful time 259

coefficient of a rotor spinning machine
Mirzaakbarov A.
Improving the efficiency of the ginning process to enhance fiber quality

260

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION

Abdumanonov A.

Enhancing the methodology for applying intelligent control systems in the 265
teaching of technical sciences
Makhmudov Z.

Increasing students' activity and knowledge level using test assignments

ECONOMICAL SCIENCES

271

Sarimsakov B., Mirzabdullayev R.

The role of contemporary HR technologies in improving business 275
performance

285
Vol. 10, Issue 4 www.niet.uz
2025



