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Abstract

A theoretical study of the process of movement of a dehydrated seed + fibrous medium in a
saw gin roll box has been carried out. The process representing the motion of a depleted seed
+ fibrous medium is mathematically constructed, based on which the corresponding
differential equations are constructed. The constructed differential equations were solved
numerically in the MAPLE-17 program, corresponding graphs were obtained and conclusions
were given.
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Introduction

In the technology of primary processing of cotton, one of the main issues is the process of
separating the seeds from the fibres and removing them from the raw material shaft. This is
because more than 30% of the hairy and hairless seeds separated from the fibres are collected
in the centre of the raw material roller [1-7]. This in turn leads to an increase in the density
and internal pressure of the raw material roller. As a result, the rotational motion of the raw
material roller is slowed down and in turn, the ginning process is negatively affected [8-11].
Therefore, the authors proposed a new design of the working chamber to increase the
efficiency of the ginning process. Horizontal bars are opened from the left inner surface of the
working chamber. In this case, due to the rotational movement of the raw material roller, a
certain part of the degreased seeds leaves the working chamber through the grids from the seed
+ fibrous medium. This in turn increases the intensity of the ginning process. During the
movement of a seed + fibre mass of known thickness along the surface of the mesh, a contact
force is formed between the mesh surfaces, under the influence of which a flat and spatial
motion occurs. As a result, a certain part of the hairless seeds that are not attached to the fibres
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protrudes beyond the open areas of the mesh surface. A model was proposed by AG
Sevostyanov to describe such a mechanism [12-19].

The Main Pair

According to the model proposed by AG Sevostyanov, the decrease in the number of seeds on
the surface of the net is proportional to the amount of raw material roller and the speed of
movement along the surface. Based on this model, we theoretically study the process of
separation of non-fibrous seeds from the composition of the seed + fibrous medium. Before
modelling this process, it is necessary to determine the velocity of the seed + fibrous medium
on the mesh surface.

Figure 1. Scheme of motion on different surfaces of the particle

Once we know the law of velocity motion of the seed fibre along the inner full and lattice
surface of the working chamber, we theoretically consider the process of separation of depleted
seeds from the seed + fibre medium based on the model of AG Sevastyanov. Suppose that
during the motion of a particle along a line, its mass decreases by and its mass decreases by,
ie, by According to the model of AG Sevastyanov, its relative reduction should fulfil the
following equationBCMAtdMM — dM

dM/M = —AsNdt (1)

Here is the coefficient of proportionality.A

N = N/M,g,

N- normal power.

In the model of A.G. Sevastyanov, this force is not taken into account. If so, then there will be
no process of separation of dehydrated seeds, because in this case the contact between the seed
+ fibrous medium and the mesh surface is broken. If the above model AG Sevastyanov is
applied, then the condition must be checked.N < ON > 0

Integrating equation (1) with the condition (where - the initial mass of the seed + fibrous
medium) we findM(0) = MyM,

M = M, exp (— f%\é(t)th)
0

D



International Conference on Innovations in Applied Sciences, Education and Humanities

In particular, if the integral,, it is necessary to put the expressions:r = r, = constdt =
\E’dté = (Vo + ®)J1ogN = (Vo + dL)? + sin( P, + dg + VoT)

M/Mo = ro exp(— f, A(¥o + O[T + $L)? + sin( . + do + ¥o1)]d1),
If the AG Sevastyanov model is used:

M/M, = ro exp(— [, A(¥, + $.) dr) )
we will get the formula and will need to check the condition. This ratio is formed by equal to

the number of seeds separated from the seed + fibrous mediumN > 0M, — M

2= Ml(\),[_OM =1-rp f(,T}\(‘_/o + GD[(Vo + §L)? + sin( VT + by + d,)]dT(3)

The initial conditions are that, according to the model (3) proposed above, the equation for the
decrease in particle mass can be written in the following simple form¢, = 0¢’ = v,

= —A¥p(V3 + STV, D)dr (4)
Here we find the conditional integralM(0) = M,
M = My exp[ — Ao (VT + 1 — cos(VoT + ¢g)] (5)

The formula for the theoretical calculation of the efficiency of separation of seeds from the
composition of the seed + fibrous medium is as follows
e=1—exp[—2A(VoT+ 1 — cos(VoT + )] (6)

Results and Discussion

2Figure -3 shows the law of variation in the reduction of the mass at the exit of the
dehumidified seeds between the grids of the working chamber and their cutting efficiency in
per cent, with different coefficients of proportionality. From the analysis of the graphs, we can
see that an increase in the coefficient of proportionality accelerates the process of separation
of dehydrated seeds from the composition of the seed + fibrous medium. And conversely as
cutting efficiency increases in percentage.AA
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Figure 2. The law of change over time depends on the coefficient of different
proportions - the decrease in the mass of dehydrated seeds at the exit between the grids
of the working chamber. 1- = 0.02; 2- = 0.025; 3- = 0.03;AAAA
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Figure 3. The law of change over time depends on the coefficient of different

3

proportionality in per cent of the efficiency of cutting the seeds from the grids of the

working chamber.1- = 0.02; 2- = 0.025; 3- = 0.03;AAAA

Conclusion

A theoretical study of the process of movement of depleted seed + fibrous medium in the
chamber of the gin shchi was carried out. The process representing the motion of a depleted
seed + fibrous medium is mathematically constructed, based on which the corresponding
differential equations are constructed. The constructed differential equations were solved
numerically in MAPLE-17 and the corresponding graphs were obtained. The results show that
the gin working chamber has a positive effect on the ginning process, which increases the
efficiency of a certain part of the hairless seeds coming out of the grid holes in the new design.

References

1.

Sarimsakov, A., Karimov, A. I., & Murodov, R. (2012). Static calculation of processes in
the roll box of the saw gin. Problems of Mechanics, (2), 17-23.

Rasulov, A. M., & Rahmonov, D. A. (2011, June). The Study of Distribution of lons
channeling in two-component crystals by computer modeling. In International Conference
On Future Information & Communication Engineering (\Vol. 4, No. 1, pp. 268-271).
Sarimsakov A. (2018) Improving the efficiency of the ginning process by upgrading the
roll box of the saw gin. Dissertation of the doktor of philosophy (PhD) on technical
sciences, Namangan, Uzbekistan.

Mardonov B.M., Sulaymonov R. Sh., Sarimsakov A.U. (2015). Research of rotational
motion of a cylindrical layer of a grain medium. Materials Science. No. 3. pp. 36-41.
Sarimsaxov, J. Ergashev, R. Muradov. (2012). Improvement of seed sorting process for the
purpose of quality improvement of linter and fibre output. Problems of textile, (3), 7-11.
Rejabboev, S., Muradov, R., Sarimsakov, A. (2021) Residual fibre study in fibre-separated
seeds. Asian Journal Of  Multidimensional  Research, 10, 783-787.
https://doi.org/10.5958/2278-4853.2021.00317.7

>


https://doi.org/10.4236/eng.2018.108038
https://doi.org/10.4236/eng.2018.108038

International Conference on Innovations in Applied Sciences, Education and Humanities

7. Sarimsakov, A., Karimov, A., & Mardanov, B. (2015). Ginning as an Aspect of the
Technological Process. International Journal of Experimental Education, (11-6), 948-951.

8. Akramjon, S., Rustam, M., Akmal, U., & Dilmurat, K. (2018). Movement Differential
Equation of Seed Roller which Has Been Installed Stake Accelerator on the Roll Box of
Gin Machine. Engineering, 10(8), 521-529. https://doi.org/10.4236/eng.2018.108038

9. Sarimsakov, A. U., Kurbonov, D. M., & Xalikov, S. S. (2019). The study of the crucible
rotation of raw materials with a practical way. Economy and society, (12), 67.

10.Akmal, U., Khamit, A., Akramjon, S. and Muazzam, K. (2018) The Saw Gin Stand with
Adjustable  Movement of the Roll Box. Engineering,10, 486-494.
https://doi.org/10.4236/eng.2018.108034

11.Umarov, A., Ortikova, K. and Sarimsakov, A. (2020) Analysis of Speeds of Cylinders of
Saw Gins and Linters and Determination of Critical Frequencies for them. Engineering, 12,
715-722. https://doi.org/10.4236/eng.2020.1210050.

12.A.Sarimsakov, R.Muradov, B.Mardonov. Modeling Of the Process of Interaction of the
Saw Cylinder with the Raw Material In The Process Of Ginning // TEST Engineering and
Managemant (Scopus) May-June 2020 ISSN: 0193-4120 Page No. 27386 27391.

13.Sarimsakov, A. U., Ahmedov, B., & Abdullajanov, B. (2020). To Study Circling of The
Seed Roller at Ginning Process with Practical Method. The American Journal of
Engineering and Technology, 2(11), 142-148.

14.Sarimsakov, A. (2014). Modeling the Process of Interaction of a Moving Mass of Raw
Cotton with a Rotating Saw Cylinder. Journal of “Problems of Mechanics, 2, 122-125.

15.Sarimsakov, A. U., & Muradov, R. M. (2021). Analysis of the Works of the Performed
Scientific Research on the Improvement of the Saw Jean Design. Scientific Bulletin of
Namangan State University, 2(2), 149-156.

16.Sarimsakov, A., Artikova, K., & Muradov, R. (2020). The Effect of the Speed of the Seed
Roller on the Efficiency of the Gin Machine. technical. tadgiqot. uz, 4(3), 36-43.

17.Ubaydullayev, M. M., Ne'matova, F. J., & Marufjonov, A. (2021). Determination of
efficiency of defoliation in medium-fiber cotton varieties. Galaxy International
Interdisciplinary Research Journal, 9(11), 95-98.

18.Temaes, @. K., & Yo6aiinymnaes, M. M. (2020). Onpenenenrie 3¢p(HheKTUBHBIX HOPM HOBBIX
nedONMaHTOB B YCJIOBHSX JIyTOBO-COJIOHYAKOBBIX MMO4B DepraHckod o0JIacTH mpH
packpeiTi  KopoOouek 50-60% coptoB xsondatHuka c¢8290 m c6775. AKTyalbHbIE
npo0JIeMBbl COBPEMEHHOM HayKH, (D), 62-64.

19.Ubaydullaev, M. M., & Makhmudova, G. O. (2022). Medium fiber s-8290 and s-6775
cotton agrotechnics of sowing varieties. European International Journal of
Multidisciplinary Research and Management Studies, 2(05), 49-54.


https://doi.org/10.4236/eng.2018.108038
https://doi.org/10.4236/eng.2018.108034
https://doi.org/10.4236/eng.2020.1210050

