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ABSTRACT
The article presents the results of full-factor experimental researches of a cleaning machine
with a new design of the feeder. The dependences of cotton cleaning efficiency on the relative
speed of the feed rollers, on the productivity of the machines and the effect of changes in the
gap between the feed rollers are given. The optimal parameters of input factors are
recommended.
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INTRODUCTION

The process of cleaning raw cotton is characterized by such an indicator as the cleaning effect
of the machine. When conducting experimental studies, the influence of parameters such as
machine performance, the gap between the feed rollers, the relative velocity of the feed rollers,
etc. was studied [1-9]. The cleaning indicators listed above directly or indirectly affect the
technological parameters of the cleaner and the efficiency of cleaning raw cotton from fine litter.
In the cleaning process, the gap between the feeding rollers has an important role, by changing
which the efficiency of the raw cotton cleaning process can be regulated, since, as a result of the
interaction of the pegs with the raw cotton and the mesh surface, the process of cleaning raw
cotton from weed impurities is carried out [10-23].

METHOD
As a result of the analysis of the experimental laboratory work and theoretical studies, the
following main variable factors were identified: productivity (t/ h); the gap between the feed
rollers (mm), the ratio of the velocity of the feed rollers.
When conducting research, a complete factorial experiment (hereinafter PFE) was selected 23.
All the identified main factors vary at two levels (+1 and -1), and the number of experiments is
23 = 8 [24, 25].
After selecting the main factors and their levels of variation, it was determined by which the
main output parameters can be judged and evaluated, as well as optimize the technological and
design parameters of the cleaner with multi-faceted feeder pegs [26].
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ANALYSIS OF RESEARCH RESULTS
The accuracy and reliability of the experimental results largely depends on the accuracy of
control of all input and output parameters and their constancy. Therefore, each experiment was
preceded by preparation with repeated control of the input and output parameters of the cotton
cleaner from fine litter.
y1=76,94+1,04x1 — 2,11x2— 2,54%x3 +0,9 x1x2 — 1,62x1x3+0,4x2x3 — 0,59x1X2X3
Only significant coefficients are included in the mathematical model of the process. Thus, the
regression equation has the following form:
y1=76,94+1,04x1 — 2,11x2— 2,54x3 +0,9 x1x2 — 1,62x1x3+0,4x2x3 — 0,59x1X2X3
Table 1 shows the levels of variation of experimental factors.
Table 1
Levels of variation of experimental factors

) The importance of factors
Units of .
No | Name of the factor Marking Levels of
measurement -1 0 +1 ..
variation
1 Velocity ratio of feed roller | - X1 1,08 1,18 1,28 0,1
Efficiency /94 X2 6 6,5 7 0,5
G bet the feed
g | 2P between the 1684 M Xs 80 100 120 |20
rollers
The working matrix of PFE 23 = 8 is shown in Table 2.
Table 2.
The working matrix of PFE 23 =8
Procedure for | Input parameters Output parameter
No implementing the
. X1 | X2 | X3 | X1X2 | X1X3 X2 X3 | X1 X2 X3 Y
experience
1 17 2 19 | - - - + + + - 80,83
2 13 14 11 |+ |- - - - + + 83,13
3 16 22 23 | - + |- - + - + 72,8
4 8 21 12 |+ |+ |- + - - - 81,13
5 6 15 10 + |+ - - + 77,03
6 18 4 1 + + |- + - - 75,20
7 5 7 24 | - + |+ - + 72,9
8 20 3 9 + |+ |+ |+ + + + 72,4

The output parameter of the experiment was taken as the value characterizing the cleaning
efficiency, which is given in Table 3.
Table 3.

The output parameter of the experiment

Marking Name Dimension
y Cleaning effect %

Mathematical calculation of the adequacy of the obtained equations showed good convergence
of models and experimental results.
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In the models, the value of the regression coefficients characterizes the contribution of the
corresponding factor to the value of the output parameter when the factor moves from the main
level to the upper or lower one. The contribution of the factor in the transition from the lower
to the upper level to the value of the output parameter is called the factor effect. If the
regression coefficient was larger, the effect of this factor would be higher, i.e. the influence of
the factor on the output parameter would be stronger. Thus, according to the magnitude of the
regression coefficients in the models, factors are sorted by the strength of their influence on y,
the sign before the regression coefficient determines the nature of the influence of the factor on
y. Factors whose coefficients have a plus sign (+) increase the value of the output parameter,
and those with a minus sign (-) reduce it.

Let's consider the influence of input factors on the studied factor, that is, on the cleansing effect.
Analysis of the regression equation shows that the main influence on the efficiency of cleaning
-y, has a relative velocity of the feed rollers (x1), performance (x2), the gap between the feed
rollers (X3) and interaction factors ( x1x3, X2X3, X1X2 X3).

To study these dependencies are numerically calculated curves, the regression equation for
different values of the main factors.

Influence of velocity ratio of the feed rollers on cleaning effect
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Influence of changing the gap between the feed rollers on cleaning effect
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Fig. 1. Graph of the dependence of the purification effect on the incoming factors of a full-
factor experiment

The results of calculations after processing are presented in the form of graphs (Fig. 1.). In Fig.
la shows the dependences of the cotton cleaning efficiency on the ratio velocity of the feed
rollers, where four curves y =y(x) are given. The first curve corresponds to the minimum, the
second and third to the daily, the fourth to the maximum values of factors x2 and x3. It can be
seen from the curves that with an increase in the ratio velocity from 1.08 to 1.28, the cleaning
efficiency on the first curve, i.e. at minimum values of the main factors x2 = 6 t/s, x3 = 80 mm,
increases from 80.8% to 83.2%, and at maximum values, 1.e. x2=7 t/s , x3=120 mm, decreases
72.9% to 72.4%. At the second and third curves, 77.3% increases by 79.7%, 74.7% by 76.1%,
respectively. Figure 1b shows the dependence of the cleaning efficiency on the performance of
machines.

The presented curves show that with an increase in productivity from 6 t/h to 7 t/h, depending
on the specified x2 and x3, the cleaning efficiency is characterized by descending. On the first
curve at x1=1.08; x3=80 mm from 80.8% to 72.8% on the second curve at x1=1.15, x3=93.3 mm
from 79.8% to 74.6% on the third curve at x1=1.215, x3=106.6 mm from 78.1% to 74.5% on the
fourth curve at x1=1.28, x3=120 mm from 75.2% to 72.4%. Fig. 1c shows the effect of changing
the gap between the feed rollers on the cleaning effect. The presented curves show that with an
increase in the gap between the feeding rollers from 80 mm to 120 mm, depending on the given
x1 and x2, the cleaning efficiency is characterized by descending curves, on the first curve at
x1=1.08; x2=6.0 t/h from 80.8% to 77.1%, on the second curve at x1=1.15; x2=6.33 t/h from 79.6%
to 75.1%, the third curve at x1=1.215; x2=6.66 t/h from 79.6% to 73.6 %, the fourth curve at x1
=1.28; x2= 7 t/h from 81.1% to 72.4% [27].

DISCUSSION
The gap between the feed rollers affects the cleaning process in a straight line. By changing the
gap, the cleaning effect can be adjusted. When analyzing the effect of the gap between the feed
rollers, it was revealed that there is a tendency to deterioration in the quality characteristics of
raw cotton with a decrease in the gap. This is due to the friction force that occurs when the
feeding rollers meet with lumps of raw cotton. Note that the increase in the gap affects the
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friction force negatively, that is, the friction force actually decreases if the interaction of the
feed rollers with cotton decreases.

CONCLUSION
According to the results of full-factor experimental studies, the following parameter values are
recommended; productivity, t /h - 6.0; the ratio of the velocity of the feeding rollers, 1.28; the
gap between the feed rollers - 80.0 mm, at which the cleaning effect of cotton using the
recommended feeder is above 83%.
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