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CONDUCTING EXPERIMENTS BY INSTALLING A DIFFERENT
MESH SURFACE ON LABORATORY EQUIPMENT THAT
CLEANS FROM SMALL IMPURITIES

Abstract. This article presents a study on a machine designed for cleaning cotton
from small impurities, focusing on its main components. A laboratory version of the
cleaning equipment was developed, and its operating principle is described. Various mesh
surfaces were prepared in different sizes and shapes, and their effective surface areas were
measured. The research objectives were defined, and experiments were conducted using
mesh surfaces of different geometries installed on the laboratory equipment. The impact of
mesh surface shape on cleaning efficiency, seed damage, and the presence of fiber defects
and residual impurities was analyzed. The obtained results were analyzed, and the
compliance of the equipment’s cleaning efficiency and the levels of fiber and seed damage
with state standards was studied. Based on the analysis, it was established that the cleaning
efficiency had increased.

Keywords: cotton, clean, fiber, mesh surface, pile drums, efficiency, small
impurities, defects, seed, contamination, grade, saw gin.
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Introduction. During the years of independence, a wide range of measures
have been implemented in our republic to improve the consumer properties of
cotton products, to create technological processes for the initial processing of
cotton and high-efficiency production management systems. In this regard,
significant results have been achieved, including in obtaining cotton products of a
certain quality from raw materials processed at cotton ginning enterprises,
depending on their initial indicators, and in improving the techniques and
technology for cleaning cotton from small impurities. At the same time, the low
efficiency of cotton ginning and production productivity remain an urgent issue [1].

The separation of small impurities from the cotton is mainly carried out
using a pile drum and a mesh surface [2].
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The main disadvantage of the device is that since the process of cleaning
cotton raw materials from small impurities is mainly carried out on a fixed mesh
surface and a pile drum, the degree of damage to cotton increases and productivity
is low [3].

Materials and methods. Drawings of the proposed equipment for cleaning
small impurities from cotton with an improved elastic pile drum were prepared,
and a laboratory device was developed based on these drawings. The elastic pile-
plate drum is transferred to the elastic pile-plate drum 2 using feed rollers 1 located
in the improved cleaner body, with the help of which the cotton is passed through a
mesh surface 3, and as a result, the process of separating small impurities from the
raw materials is carried out. The impurities separated from the cotton raw material
fall into the impurities bunker 4, and the cleaned raw material falls into the cleaned
cotton bunker 5.

In the laboratory version of the cleaning equipment, the effects of the
working parts, the geometric dimensions of the pile-slatted drum, the shape of the
feed rollers, the speeds and the distance between the pile-slatted drums and the
mesh surface, and the shape of the mesh surface made in different sizes on the
cleaning efficiency were experimentally determined [4].

A general view of the experimental equipment is presented in Figure 1.

The width of the proposed laboratory equipment for cleaning small
impurities from cotton is 400 mm, the height is 1700 mm, the distance between the
supply rollers and the pile-slatted drum axes is 300 mm, and the distance between
the pile-slatted drums and the mesh surface is 14-18 mm.

The experimental equipment works as follows: the feed rollers 1, rotating
relative to each other, transfer the cotton to the pile-slatted drum 2. The drum with
pegs and slats separates small impurities from the cotton by dragging and dragging
it on the surface of the mesh surface 3. The impurities separated from the cotton
fall into the impurity bunker 4 through the holes of the mesh surface. The cleaned
cotton is collected in the cotton bunker through the outlet throat 5 [5].
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1 — feed rollers; 2 — pile-slatted drum; 3 mesh surface; 4 — dirt hopper; 5 —
cleaned cotton outlet.

Fig. 1. General view of the experimental equipment

Research results and discussion. The experiments were conducted in the
following variants:
— in the existing cleaning process on the peg-and-slat drums;
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— without changing the number of revolutions of the existing peg-and-slat
drum and in the proposed technological process;

— without changing the existing mesh surface and in the technological
process with the proposed mesh surface shape installed,;

— the effect of the shape and dimensions of the mesh surface on the cotton
raw material, in the technological process;

— the effect of the size of the mesh surface holes, the distance of 14-18 mm
between the mesh surface and the peg-and-slat drum, on the cleaning efficiency of
the equipment. Each experiment was repeated 8 times and the average values of the
results were obtained.

Samples were taken before and after the cleaner. The moisture content and
dirtiness of each cotton sample were determined. During the research work, the
useful surface area of the mesh surface and the effect of mesh surfaces on cotton
raw materials were studied. Sample analyses obtained during the experiment were
performed in the laboratory of the Department of “Natural Fibers and Fabric
Processing Technology” based on the methods given in the state standards UzDst
632:2016, UzDSt 644:2006, UzDSt 592:2018 [6].

Initially, a laboratory copy of the pile-slat drum 400 mm long and 400 mm in
diameter, available in cleaning equipment, was prepared and experiments were
conducted (Figure 1). The experimental results are presented in Table 1.

Table 1
Results of test work conducted on laboratory equipment with pile-slat drums

. . Pile-plank drums

Ne Indicators Unit Existing Modified
1 | Cotton

selection Ravnak Ravnak

— variety | |

— grade 2 2
2 | Before cleaning (Input cotton parametrs)

— moisture content % 9.2 9.2

— trash content % 6 6
3 | After cleaning (Output cotton parametrs)

— moisture content % 9.2 9.2

— trash content % 2.4 2.2
4 | Cleaning efficiency of the equipment % 42.2 46.7
5 | Equipment performance kg/hour 7075 7075
6 | Mass fraction of defective fibers and

residual impurities in the fiber after

cleaning % 2.24 1.96
7 | Seed condition after ginning

— seed fuzziness (hairiness of the seed) % 10.9 10.5

— degree of seed damage % 3.44 3.15

After obtaining results in the laboratory equipment with the existing pile-
and-slat drum and mesh surface, experiments were conducted in the laboratory
with the shape and dimensions of the mesh surface changed (Figure 2). The
experimental results are recorded in Table 2.

The mesh surfaces in Figure 3 were prepared in different sizes. The
separation of fine impurities and the condition of the cotton after cleaning are
presented in Figure 4.
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1 — pile-barrel drum; 2 — piles; 3 — mesh surface; 4 — cotton piece.

Fig. 2. Scheme and general view of the existing pile-barrel drum of the cotton
cleaning equipment

6x6

A polygon with sides of 6 mm rhombus with a spacing of 6 mm

Fig. 3. Mesh surfaces prepared in different sizes

b, fs

a) )
a) appearance of unpolished cotton; b) appearance of cleaned cotton; c)
separated fine impurities

Fig. 4. Fine impurities separated from cleaned cotton and appearance of cleaned
cotton
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Comparative experimental research was carried out on industrial varieties of
Ravnak selected cotton I/1 and Sultan selected cotton 11/2.

Experimental research was carried out on the basis of the established
methodological methodology.

As is known, the new technology for separating fine impurities from cotton
differs from its predecessors in its constructive advantages.

When choosing the geometric dimensions of the piles of the fine impurities
separation equipment, experiments were conducted with different values of the
diameter of the pile and the distance between the mesh surface and the mesh
surface dimensions. In order to study the effect of the improved mesh surface in the
cleaning equipment and the movement of cotton on it on fiber and seed damage,
the mesh surface shape and size, the distances between the pile tip and the mesh
surface were selected.

First, the existing mesh surface was installed and the experiment was
conducted. In this case, when Ravnak selected I-industrial grade cotton with a
moisture content of 9.2% and an average impurity of 6% was cleaned in the
machine, the average impurity of the cotton after the machine was 2.4%, and the
cleaning efficiency of the machine was 42.2%. When the efficiency of the machine
was determined by the chronometry method, it was 7075 kg/hour on average. To
determine the quality of the fiber in the cleaned cotton, the cotton was ginned on a
10-saw gin in the laboratory, and then cleaned in a fiber cleaner in the laboratory.
To determine the quality of the cleaned fiber, samples were taken 8 times,
analyzed, and the average was taken. It was determined that the mass fraction of
defective fibers and impurities in the fiber after the fiber cleaner was 1.95% on
average, and the quality indicator belonged to the I-grade “Oliy” class according to
the state standard UzDst 632:2016.

Conclusion. To determine the quality of the cotton content, samples were
taken from the post-ginned seed and analyzed in laboratory conditions. The
average hairiness of the post-ginned seed was 10.9%, and the average damage was
3.44%. This indicator was achieved when using an elastic pile-slatted drum in the
equipment. When cleaning Ravnak selection I-industrial grade cotton with a
moisture content of 9.2% and an average dirt content of 6%, the average dirt
content of the post-ginned cotton was 2.4%, and the quality of the cotton improved
by an average of 0.2 (abs)% compared to the quality of cotton produced by the
existing drum equipment. It was found that the cleaning efficiency of the
equipment in cleaning cotton was 45% on average, which is 2.8 (abs)% higher than
the cleaning efficiency of the existing drum equipment. In this case, the average
productivity of the equipment was 7075 kg/h, and it was found that the cleaning
efficiency of the equipment was improved by an average of 3% compared to the
existing mesh surface taken for the experiment.

To determine the quality of the fiber in the cleaned cotton, the cotton was
first ginned on a 20-saw gin. In this case, the hairiness of the seed after ginning was
10.5% on average, and the seed hairiness level decreased by 0.4 (abs)%. The
average damage of the seed was 3.15%, which was 0.29 (abs)% less than the
damage of the seed obtained from the gin produced by the existing gin, and the
quality of the seed was improved.

The fiber produced from the ginned cotton was transferred to the fiber
cleaner through the gin nozzle and cleaned. The mass fraction of defective fibers
and impurities in the cleaned fiber was on average 1.96%, and the quality improved
by 0.38 (abs)%, which determined its belonging to the ll-grade “Oliy” class
according to the state standard UzDst 632:2016.
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¥CAK KOCMANAPOAH TASAPTYFA APHANFAH 3EPTXAHAJDIK ABAbIKKA 9PTYP/I
TOP BETTEPAI OPHATY APKbl/1bl SKCNEPUMEHTTEP XKYPTI3Y

AHgatna. Makanaga MaKTaHbl YCaK  KOCManapgaH Tas3apTyfa apHaafaH
MaLUMHaHbIH, KYPbIJIbIMbl MEH HEri3ri anemeHTTepiHe GafblTTanfaH 3epTTey YCbiHbIIAAbI.
Ta3apTy *KabAablfblHbIH, 3€PTXaHANbIK HYCKACbl ¥KacasibiN, OHbIH YKYMbIC iCTey NPUHLMMI
cunatTanfaH. Top 6eTTep apTypAi enwemaep MeH niwiHAepAe AalblHAANAbIN, ONAPAbIH,
TMiMAi  Kymbic  OeTi  enweHai. 3epTTeydiH  MaKcaTTapbl  alKbiHAANAbl, 2PTYPAi
reomeTpuaaafbl TOp 6eTTepai 3epTxaHanblK *KabablKKka OpHaTbIN, TaXKipnbenep *Kyprisinai.
Top 6eTiHiH, niwiHi Tasanay TuimainiriHe, TYKbIMHbIH, 3aKbIMAAHYbIHA, TajllWbIKTafbl
aKaynap MeH KangblK Kocnasiapfa acepi TangaHAabl. ANbIHFAaH HITUKesnep KababIKTbiH,
Tasanay TUIMAINIr MeH TaawblK MNeH TYKbIMHbIH, 3aKbIMAAHY AeHreniHiH, MeMAeKeTTiK
CTaHAapTTapfa COMKEeCTIriH aHbIKTay YWiH TanaaHabl. 3epTrey HaTuxKenepi 6olbiHLWA
Tasanay TMimAiniri apTKkaHbl aHbIKTangbl.

Tipek ce3gep: mMaKTa, TaszapTy, Ta/iwblK, Top 6eTi, MHe bapabaHpapbl, TMIMAINIK,
yCaK Kocnanap, akaynap, TYKbIM, IacTaHy, COPT, TiCTi AXKMWH.
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NPOBEAEHWUE 9KCMEPUMEHTOB C YCTAHOBKOW PA3/IMYHBIX CETYATbIX
NOBEPXHOCTEN HA IABOPATOPHOE OEOPY,OBAHUE
ONA OYNCTKU OT MENIKUX MPUMECEWN

AHHOTaumAa. CTaTbA MOCBAWEHA UCCNEA0BAaHMIO MAWWHbI, NPeAHAa3HAYeHHOW Ans
OYMCTKM XJIOMKA OT MESIKUX MpUMecel, C aKLEeHTOM Ha €& OCHOBHble KOHCTPYKTUBHblE
anemeHTbl. bblna cosgaHa nabopaTopHas BepcuAa OYMCTHOTO 06OpPYAOBaHMA, onUcaH
nNpUHUMN ero paboTbl. MpeactaBneHa MHPopPMaUUA O ceTyaTbix noBepxHocTax. CeTyaTtble
NOBEPXHOCTM OblIM  NOArOTOB/AEHbI B Pas/IMYHbIX pasmepax W ¢opmax, UM 6bina
onpeaeneHa ux sapdekTnBHaA naowaab. bblam noctasneHbl UccaefoBaTeNbCKMEe 3a4a4u,
npoBeseHbl 3KCNEPUMEHTbI C YCTAHOBKOWM CETYATbIX MOBEPXHOCTEM Pa3nnYHbIX GOpM Ha
nabopatopHoe ob6opyaoBaHMe, MOMyYeHbl pe3ynbTaTbl. [1pPOaHaAU3MPOBAHO BAUSHME
M3MeHeHUss opmbl CeTYaTOM MOBEPXHOCTM HA 3GPEKTUBHOCTD OUYMCTKM  XJIOMKa,
NnoBpeXaeHWe CEeMAH, a TaKKe Ko/M4yecTBO [AedeKToB M nNpumeceit B BOJOKHE.
MonyyeHHble  pe3ynbTaTbl  OblIM  NPOAHANM3UPOBAHLI, M3Y4YEeHO  COOTBETCTBUE
3G PEKTUBHOCTU OYMCTKM 0OOpPYAOBAHWMA, YPOBHS MOBPENKAEHMA BOJIOKHA W CeMSAH
rocyfapCTBeHHbIM CTaHgapTam. [lo pesynbTaTam aHanusa 6bl10 YCTAHOBAEHO, YTO
3¢ PEKTUBHOCTb OYUCTKM NOBbICUAACD.

KntoueBble cnoBa: X/10MOK, O4UCTKA, BOJIOKHO, CETYATAA NOBEPXHOCTb, Uro/bYaTble
6apabaHbl, 3ddEKTUBHOCTb, MenKMe npumecH, AedeKTbl, CEMEHA, 3arpsa3HeHue, CopT,
NUABHBIA AXWUH.
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