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ABSTRACT

In this scientific work, a theoretical analysis of the movement of raw cotton with a uniform feed of the
feeder is considered, the cleaning machines used at the cotton ginning plant.
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INTRODUCTION

The main elements of the cleaners are feeding performance and cleaning effect.The feeding
devices, cleaning sections and bunkers for devices (Fig. 1) consist of a storage shaft 1, feed
collecting trash and feeding them into rollers 2, a power regulator 3 and transmission
pneumatic or mechanical transport. The gears 4.

purpose of the feeding devices is the
continuous and uniform supply of raw cotton
to the cleaning section of the machine in the
amount required to achieve the specified
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Figure:1. Feeder of the cotton gin:1-storage shaft,2-feed rollers,3-powerregulator,4-transfer gears.

In existing feeders, the gap between the feed feed rollers must have a mechanism for

rolls is constant and the feed rolls performance regulating their rotation speed and work
is controlled by changing the number of their

revolutions.In the gap between the rollers, the

without fraction.Let us carry out a theoretical
analysis of the movement of raw cotton with a
raw cotton should have a density that does not uniform supply‘ of the cotton cleaner
damage the seeds.Feeding rollers pick up raw feeder.We consider raw cotton to be a
cotton from the storage shaft and feed it to the
inlet section of the cleaner. During the passage
of raw cotton between the rollers, the seeds
and fibers should not be damaged. To quickly

change the performance of the cleaner, the

compressible  medium;the  process  is
stationary; therefore, we assume that the cells
(space) between the blades are filled with
material. Select an element from the mass of
raw cotton dx and compose the equation of
motion of this elemenat.
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Fig. 2. Flow pattern of raw cotton between rollers with pegs
Denote by o, = —p pressure on the arc point slip AB;(AB,) in this case, the side pressure force acts

on the element kp with projection kp SINa and friction force with projection 6fkp COS & (ko- side

pressure coefficient f- coefficient of friction between layers of raw cotton and rollers € ==£1 sign 0
before the coefficient of friction f selected depending on the direction of cross-sectional velocity). The
equation of motion of the selected element is written in the form [1]

pbvy = —i(pb) + pk, (Sina + & cosa) — pgb
dx dx

where v-element speed (X — angle between tangent to circular arc ab (cd)axis ox The width of the
feeder is determined by the formula:

b= b(a) = 2R(l— COS 0[) + bo, Equation (1) contains three unknowns: pressure p(X) , density

pP= p(X) and speed V = V(X) We believe that the law of compressibility of raw cotton is known.
P = po{l+A(p—py)]
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Where: 0., P, -known density and pressure in the cross section of the raw material entering the

feeder zone A - compliance coefficient (reciprocal of the bulk compressibility moduli of raw cotton).
Denote by Q the volume of material per unit length of the feeder, then from the law of conservation
of mass at A <<Ifollows dependence for speed

v Q Q . Q
pLb(a) ~ pyLb(@)L+ A(p— p,]  p,Lb(a)

[1—A(p— p,)]

Given the dependence on the surface of the roller: X = R sina equation (1) is written in the
variable

Qdv _ d(pb)
L da da

+ pkRcosa(sina + & cosa) — pgRb cosa

Using dependences (3) and (4), we exclude the density from equation (5) ,O(CZ) and speed V(a)

dp = pFl(a)+ Fz (a)»Where dp = pFl(a)-l_ Fz ((Z),

da da

F, = —1 {Ap,F, (o) +[1-c(a)]b’ — p,gRbAcCOS o}
Ac(a)

F, =[1—c(a)' + p,gRabcosa, car) =1— —2 2
po L2b2

Equality (6) is a first order differential equation for pressure P ,which integrates at a given pressure

Pp=pP, at = 71 2.To select the sign for f we will carry out a qualitative analysis of the

movement of the mass of raw cotton in the area of the feeder. Section Point Speed X =0 (a =0)
greater than the peripheral velocity of the particles along the circular are ACB @R ( @ -angular speed
of the ring) relative speed V — @R positive and therefore, the friction force has the direction of the
positive part of the axis ox and therefore, in the area adjacent to this section, the sign at f take positive.
Points of a different section X = R (0[ = 7Z'/2) has a speed less than has a speed less than @R

those. the relative speed of the raw cotton particles in the feeder zone is negative (pulling of the strip
of raw materials), and, therefore, in the area adjacent to the cross section X = R friction is directed
in the negative direction of the axis OXin this section follows the sign at f choose minus In this section,
the rollers (pegs) drag the mass towards the feeder, and the friction force will be active, and directed
downward opposite the axis 0x In another section adjacent to the section X = 0, the friction force
resists the motion of the mass (tends to keep the moving flow), therefore it is directed upward along
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the axis. X .Some cross section X =C (¢, =arcsin(c/R)) (0 < ¢ < R), having a speed equal
to the linear velocity of the particles of raw cotton along the arc of a circle of OCB serve as a section

of the above sites. If at the borders X =0, andX = R pressures equal respectively p= Oand
P = P, , then to determine p(x) )inside the plot (O <X<L R) , equation (6) should be integrated
over X > 0, choosing a plus sign with the coefficient f on condition p(O) = O and a flat minus sign
with f location on X < R on condition p(z/2)= P, .If for a given p(a) mass movement in the

feeder is possible, from the condition that the voltage in the section is equal X = C it follows that the
curves P,(ar) (X>0) p,(@) X < Rintersect at the point with the abscissa X = C.This point is

Q
——, we
ba,)p(a,)L
find the necessary speed of rotation of the pegs to obtain a given feeder performance. To calculate
the power consumed by the feeder, you need to calculate the pressure P along the border, the

the boundary of both sections. If this point is found, then from the relation @R =

contact between the circle and the strip. Knowing the pressure P as functions ', we determine the

& 72
circumferential force by the formula T = f UO pl(X)dX—L P, (X)dXJAfter that, the power

used to feed the raw material through the feeder can be calculated by the formula

W = L(a«RT + p, L) +W, ,WhereW, - the power spent to overcome friction on the
p,Lb(7/2)

working part of the feeder Denote by P,(&)and P, () remote areas O<a< arcsin(c/ R) )

arcsinc/ R < a < 7/ 2respectively, and consider the site & > Qaccording to the above
conditions, the solutions of equation (6) for each zone are written as

b, =exp[F,,(@)]] F, (1) exp[—F,, () Jot

7l2

p, = exp[F,, () [{p, exp[-F,, (7/2) - [F, (t)exp[-F, (t)]dt}

_ —b"+kRcosa(sina + f cosa) - F («)

E =
u be(a)

£ _—b'+kRcosa(sina - f cosa) - Fy(a)
12 bc(a)

. C
Land border &, = arcsmE are determined from the condition ], (ac) =P, (ac), Which gives

explF., ()] | F, (1) exp[—F,, (t)]dt -
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7l2

exp[F,, (. ){p, exp[-F,, (z/2) — [F,(t)exp[-F, (t)]dt}

Figure 2 shows the compression stress distribution curve. p =—0, = —P /b(e) for various

parameter values N = 2\/1 /V2 and K . calculations were performed for the following values of the

sourcedata: R =0.07m, b =0.1m, p=60ke/ m*; L=19m;
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Fig. 3: Compression stress distribution p(]Ya) height of the sealing zonemasses of raw cotton for

various parameter values N and K :
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1-n=0,2-n=02,3-n=04

In this case, the voltage in the lower part of the drive shaft is calculated by the formula

o, =p,9H = 84011a , the coordinate of the section,where the speed of movement of the raw

material coincides with the speed of the drum, will be equal to ¢ = 0.9126R = 0.06363x . The
speed of rotation

Q

w=————=158¢"=15.806/ mun.
PoRD(C)

The of the roller is equal to V, = Rw=0.11ln/c, analysis of the obtained curves shows that the
speed of movement of raw cotton varies from the minimum V_. = 0.025Mm/ c.in cross section

X =00 to the maximumvalue V,_ = 1.176m/c.

dissertation for the degree of Doctor of
Technical Sciences Tashkent, 1998.

Uzakov R.E. et al. “Processing of raw 7. ObidovAvazbek, SultonovMirzaolim,
cotton at harvesting points” (review)., Muhksinovibrohim,  The  theoretical
Tashkent, UzNIINTI, 1981, pp. 70-75 studies of the cultivation ofthree cotton
Gulidov N.G. “Study of the causes of seeds along the plainEngineering, 2018, 10,
malformation during fiber separation and 514-520 http://[www.scirp.org/journal/eng
the development of measures to prevent 8. Kaybnazarov E. E., Sultanov O. S., Muhsinov
the formation of defects” (report)., Topic l.I.  Theoretical Analysis of the Movement
25. Tashkent, TsNIIHprom, 1951, pp. 50-56 of Raw Cotton in Uniform Feeder Feed in
Uldyakov A.l. and others. "Improving the the New Installationinternational Journal
cleaning process of raw cotton machine of Advanced Science and Technology Vol.
harvest." (review)., Tashkent, UzNIINTI, 29, No. 7, (2020), pp. 7970-7974

1977, p. 40 9. Umarov A.A, K. Ortikova, A.U.
Handbook of primary cotton processing. |, Sarimsakov, D. Kurbanov. Analysis of the
Il volume, ed., "Mehnat", Tashkent, 1994 control of manual and automatic
Miroshnichenko G.I. Fundamentals of regulation of the saw gin feed rollers.
designing  machines  for  primary Scientific journal "Universum: technical
processing of cotton. M .: Engineering, sciences". Part 2. Moscow, 2020. - 9 (78).
1972, p.127-201 22-26.

Lugachev A.E. '"Development of the https://7universum.com/ru/tech/archivefit
theoretical foundations of nutrition and em/10693

cleaning of cotton in relation to the in-line 10. Umarov A., Ortikova K., Sarimsakov A.

technology of its processing." Abstract of

The USA Journals Volume 03 Issue 01-2021

Analysis of Speeds of Cylinders of Saw
Gins and Linters and Determination of

19


https://doi.org/10.37547/tajet/Volume03Issue01-04
http://www.scirp.org/journal/eng
https://7universum.com/ru/tech/archive/item/10693
https://7universum.com/ru/tech/archive/item/10693

The American Journal of Engineering and Technology MPACT FACTOR
(ISSN -2689-0984)

January 22, 2021 13-20

https://doi.org/10.37547/tajet/Volumeo3Issue01-04 - 1121105677

2021:5.705

Critical Frequencies for them. Scientific
Research Publishing, Engineering, 2020,

12, 715-722. DOI:
10.4236/eng.2020.1210050.
11. Umarov A., Akhmedkhodzhaev

Kh.,Sarimsakov A.,Kenjaeva M.The Saw
Gin Stand with Adjustable Movement of
the Roll Box. Scientific Research
Publishing, Engineering, 2018, 10, 486-494.
http://www.scirp.org/journal/eng,
https://doi.org/10.4236/eng.2018.108034.

12. Sarimsakov A.,Muradov R., Umarov A.,
Kurbanov D. Movement Differential
Equation of Seed Roller which Has Been
Installed Stake Accelerator on the Roll Box
of Gin Machine. Scientific Research
Publishing, Engineering, 2018, 10, 521-529.
http://[www.scirp.org/journal/eng,
https://doi.org/10.4236/eng.2018.108038.

13. Kh.Axmedxodjayev, A.Umarov, K.
Ortigova. Investigation of the Ginning
Process on AN Series Saw Gin Stands.
Scientific Research Publishing,
Engineering, 2019, 1, 523-530
http://www.scirp.org/journal/eng.

14. A.U. Sarimsakov, D. M. Kurbonov, Sh., H.
Halikov. The study of the crucible rotation
of raw materials with a practical way.
Scientific and practical journal "Economy
and Society" No. 12 (67) -2019 (December)
https://iupr.ru/nauchno_prakticheskiy zh
urnal__ekonomika_i_socium__ 12 67 2
019 g  dekabr /.

The USA Journals Volume 03 Issue 01-2021 20


https://doi.org/10.37547/tajet/Volume03Issue01-04
https://doi.org/10.4236/eng.2020.1210050
http://www.scirp.org/journal/eng
https://doi.org/10.4236/eng.2018.108034
http://www.scirp.org/journal/eng
https://doi.org/10.4236/eng.2018.108038
http://www.scirp.org/journal/eng
https://iupr.ru/nauchno_prakticheskiy_zhurnal__ekonomika_i_socium___12_67__2019_g___dekabr_/
https://iupr.ru/nauchno_prakticheskiy_zhurnal__ekonomika_i_socium___12_67__2019_g___dekabr_/
https://iupr.ru/nauchno_prakticheskiy_zhurnal__ekonomika_i_socium___12_67__2019_g___dekabr_/

