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Based on the results of scientific research and theory, the selection of seeds of agricultural
crops is one of the important agro-technical requirements for the seeds prepared for the sowing season
in bifillary coils Dielectric sorters.

As a result of experiments conducted in this direction at the Scientific Research
Institute of Agricultural Mechanization (ICMI) and Bukhara Engineering and Technology
Institute (BuxMT]I), by detecting and finding the rational parameters of the dielectric sorters,

it is possible to substantiate the basic parameters of the above-mentioned device.

As a result, it is known from scientific research that by studying the physical-mechanical,
biological, electrical properties of seeds of agricultural crops, it is possible to justify the design

parameters of sorting devices and the optimal parameters of the working drum for each seed[1].
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In order to implement this, scientific research and experiments were conducted at the
Scientific Research Institute of Agricultural Mechanization (ICMI) and the Bukhara Institute
of Engineering and Technology (BIU). As a result of the experiments, it was possible to
study the physical and mechanical properties of the seeds by substantiating the rational
parameters of the dielectric device for electrical sorting[2].

For experiments, according to the requirements of the state standard, we take 200 seeds
from a sample, place them on a special numbered board and record the geometric dimensions
of each seed using a micrometer MMN. we find the results obtained as a percentage by the

following equation[3].

Figure 1. A board made to determine the geometric dimensions of the seeds.
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Here:mp= mMo-m;

mo= seed weight,

ms= naked seed

Samples of seeds taken voluntarily and placed in a board cell are shown. Based on the
values found in the experiment, we construct a graph of the relationship between the
electrical resistance and the mass of the seed R = f (m).

For the next experiment, we created a device to determine whether the seed depends on
the physical properties of the seed by determining the angle of separation of the seeds from
the working drum surface and conduct the experiments (Figure 2).
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Figure 2.The wiring diagram (a) and (b) of the seed separation angle measuring device
are shown.

1 disc scale, 2 indicator, 3 dielectric drum, 4 seed, 5 connecting rod, 6 handle.

In order to conduct an experiment on a newly created device, i.e. the ability to
determine the angle of separation of seeds, we conduct an experiment when the electrodes are
energized and not energized[4]. To conduct experiments on this device, the working body of
the dielectric seed sorter, i.e. some rational parameters of the drum must be constant, such as
the distance between the electrodes, the frequency of rotation of the drum and the angle of
interruption on the electrodes, we conduct experiments on the newly created device.

In determining the angle of separation of the seeds on the surface of the working organ
drum, we take an arbitrary 15 seeds and repeat the experiment 5 times for seeds of different
weights located in the cell. Using high-voltage transformer TG-1020 on the electrodes
located on the surface of the working drum, we conduct experiments by giving a high voltage
at values of U = 1800, 3200, 5250 and 6250 V.

According to a special method, the weight and other parameters of each seed, i.e. the
angle of separation when high voltage is applied to the electrodes on the drum surface and
when it is not applied, are recorded.

When the experimenter separates the seed from the working drum surface, the drum is
stopped and an indicator is recorded from the scale of the disc. The working body is the drum
rotation frequency (Fig. 3) in the newly created device[5]. whichFm-min, we conducted
centrifugal force experiments for the heaviest seed. We created a device to measure the
electric force that pulls the seeds of agricultural crops onto the surface of the working body

electrodes, a newly created device shown in Figure 3.

Vol. 11 | No. 4 | April 2022 www.garph.co.uk IJAREAS | 24



International Journal of Advanced Research in ISSN: 2278-6252
Engineering and Applied Sciences Impact Factor: 7.687

=
¢ F &

”_'0“&(‘“"

[ Nas

™

a) b)

Figure 3.Shows a schematic of the electric force acting on the seed drawn on the
surface of the electrode with a bifillary tube (a) and (b) an overview of the device.

The following tools are needed to conduct the experiment: 1 - electronic scales, 2 - gear
rail, 3 - screw, 4 - dielectric base, 5 - different polar electrodes, 6 - seed, 7 - silk thread, 8 -
rivet.

It is known from scientific studies that the seed is polarized when it falls on the surface
of the rotating drum, and due to the high voltage applied to the electrodes, the seed between
the electrodes is negatively charged and the electrodes are positively charged. under the

influence of force.

Figure 4.Forces acting on the seed between electrodes of different poles.

d is the distance between the electrodes; thickness of t-insulation; R 1-electrode radius;
R c- seed radius; e_s- seed dielectric constant; this the electric force and the angle between
the vertical, Constant voltage applied to U-electrodes; S nis the polarization surface of a

single electrode and seed in an electric field; |_c-seed average electrical induction current.
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As a result, the mechanical force affects the design parameters of the seed sorter, in
which case we change the value of the high voltage applied to the bifilar coil electrodes to
change the electrical power. This in turn creates a pulling and separating force[6].

Taking into account the above, we conduct experiments based on the parameters of

dielectric devices, using the device shown in Figure 5.

Figure 5.Electrical diagram of the seed electrical resistance measuring device (a) and
general view of the experimental device (b).

The device consists of: 1 electronic scale, 2 gear rails, 3 screws, 4 dielectric bases, 5
different polar electrodes, 6 silk threads and 8 coils. A parallel electrode with a different pole
diameter of 7.5 mm was placed in a dielectric base, spaced apart, in a shielded air gap (t =
1,2,3,4,5 and 6mm) and experimented using a top-down alternating screw 3.

The voltage value at the input of the high-voltage transformer TG-1020 supplied to the
electrodes is changed by the laboratory autotransformer LATR-1[7]. To determine the
electric force that pulls the seed to the surface of the various polar electrodes, a seed of
unknown weight 6 is mounted on a silk thread 7, and the 8-pin difference is connected to an
electronic scale VLTK-20. By lifting the electrode from the dielectric base 4 upwards, we
change the screw 3 and continue until the seeds in the silk thread are pulled, giving a high
voltage from the TG-1020 transformer to the different polar electrodes. Using a lever, slowly
lower the base and repeat the experiment three times until the seed separates from the 6th
surface[23].

We determine the relationship between the electric force acting on the electronic scale
and the force of gravity on the electronic scale from the following equation.

F=F-G

Which: F-traction power, MG;

F-resultant force, MG,;

G-gravity, MG;
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Based on the newly developed experiments, we studied the possibility of studying the
effect of electric force acting on the seeds of agricultural crops in a dielectric sorting
device[9].

As a result, we found that it is possible to find the optimal value of the electrode
spacing for dielectric sorters, the value of the voltage applied to the electrodes, and the value
of the gravitational force[22].

In the next experiment, we conducted an experiment to determine the installation
location of the separation plane to be installed under the working drum when the seeds of
agricultural crops were sorted in a dielectric sorting device on a specially prepared stand
(Figure 6).
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Figure 6.Determining the mounting location of the separation plane.

The stand consists of: 1-bunker, 2-supplier, 3-working body, 4-separation brush, 5-
receiving bunker, 6-seed.

To determine the installation location of the separation plane, we perform the following
experiment on the weight of the seeds, i.e., divide the receiving bunker into nine reactions
and perform sorting on the laboratory stand (Fig. 6).

We measure the weight by taking 100 seeds from each fraction on a separate numbered

board and measure the weight of the seeds using the following equation[21].

Wi== « 100%

Emi

Seeds separated by Wi-reaction,% ;-(i=1,2,3.4, ...... .. 9)

mi is the weight of the seed in each reaction, G;
We then take 100 seeds from each fraction in the experiment according to the

requirements of the state standard and determine the weight and density, according to the
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requirements of the required methodology. By dividing the selected seed into fractions, as
well as the weight and density of 1000 seeds, we determine the location of the separation
plane and set the separation plane there[18].

As a result of experiments on newly developed devices, the value of the dielectric
sorting device, drum diameter D = 350 mm, distance between electrodes t = 4mm, electrode
diameter d = 7.5 mm, drum rotation frequency n = 60 m-1 and the voltage applied to the
electrodes U = 5250 V. When the seeds of agricultural crops are sorted in a dielectric device,
it is possible to obtain the expected positive results[19].

If we change the optimal parameters of the working drum, it is possible to sort the seeds
of agricultural crops of different sizes by the dielectric method[20].
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