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Abstract. The article provides information on the "Dielectric" device for 
sorting seeds of agricultural crops and the results of theoretical research on 
seed sorting. The results of theoretical experiments showed that the 
diameter and number of turns of the working body of the device for sorting 
rice seeds in the "Dielectric" device, the expected result can be achieved by 
applying high voltage to the electrodes with opposite signals. 

1 Introduction 

According to the information service of the Ministry of Agriculture of the Republic of 
Uzbekistan, based on the proposal to establish rice "Cluster" enterprises in the Republic 
from 2020 [1]. To cultivate high-quality rice seeds, prepare them for sowing, and ensure the 
supply of processed rice products to domestic and foreign markets, the country is required 
to conduct research. 

With this in mind, the recently established Uzbeksholichilik Association is expected to 
develop innovatively through the supply of early and middle-aged, disease-resistant rice 
seeds to farmers, farms, and the supply of rice products to the population export, 
introduction of energy, and resource-saving technologies. It is known from research that the 
result can be achieved [2, 3]. 

As a result of many years of research conducted in recent years, the Research Institute 
of Agricultural Mechanization (ICMIT), under the leadership of A.Rosaboev, Bukhara 
Institute of Engineering and Technology (Bukhara Institute of Technology), in 
collaboration with independent researcher S.P.Shoyimova created an experimental 
laboratory version of the device for electric sorting of rice seeds and conducted experiments 
on this device. 

At present, rice seeds are sorted in the existing seed production centers of the newly 
established "Cluster" enterprises and delivered to farmers to sow using the equipment 
available in the center [4-6]. 

However, because these methods and equipment are not sufficiently organized, they do 
not fully meet the agro-technical requirements for rice seeds prepared for sowing. It is 
known from scientific sources that electric field sorting of rice seeds is fully suitable for the 
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preparation of high quality, biological properties close to each other, high germination rate, 
and potential yield in laboratory and field conditions [3]. 

2 Methods 

Scientific research in this area has shown that the quality of rice seeds and rice products, 
their electrical resistance, electrical strength, and the angle of separation into fractions are 
the main factors in determining the quality of rice seeds directly into fractions. on the 
device(Figure 1) [6-8]. 

Schematic diagram of the experimental laboratory copy of the rice seed sorting device 
(a) and working body (b): 

        
Fig. 1. Schematic diagram of the experimental laboratory copy of the rice seed sorting device (a) and 
working body (b): 1 is loading bunker; Supplier 2; 3, 6 is sliding board; 4, 8 is working body; 5, 9 is 
division plane; 7, 12 is protective walls; 10 is receiving bunker; 11, 13 are detachable brushes; 14 is 
polyethylene pipe; 15 are sided discs; 16 are flanges; 17 is current conductors; 18 is val; 19 are 
electrodes with opposite signals. 

The measurement of electrical resistance is important when sorting rice seeds in a 
sorting device "Dielectric." When studying the surface resistance and volume resistance of 
rice seeds, the shape of the working body made of dielectric material (in the form of 
cylinders, tubes, prisms, and other shapes), it is known from scientific studies that it is not 
suitable for rice seeds obtained separately [9,10]. 

With this in mind, we created a special device to measure the total resistance of rice 
seeds (Figure 2). 

  
a) b) 

Fig. 2.  Schematic and general view of the device for measuring the electrical resistance of rice seeds. 
a) general view b) scheme. 1 is measuring instrument ES-3, 2 is dielectric base, 3 are parallel 
electrodes, 4 are rice seeds. 

The parallel electrode is fixed, connected to each other, to a shielded conductor, using a 
measuring instrument ES-3. Rice seed 4, the electrical resistance of which is unknown, is 
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measuring instrument ES-3. Rice seed 4, the electrical resistance of which is unknown, is 

placed on the electrodes, and a high voltage is applied; from the ES-3 instrument, the rice 
seed resistance reading is recorded for each rice seed from the resistance scale. From the 
values found, we see the relationship between the electrical resistance and mass of the rice 
seed, the variation distribution graph of the electrical resistance f = f (R) (Figure 3). 

 
Fig. 3. Graph of variational distribution of electrical resistance of rice seeds. 

In our next experiment, we created a device shown in Figure 4 to measure the separation 
angle of the rice seed from the surface of the working drum, conducted the experiments, 
and obtained the following results [11-13]. 

It is known from scientific research that when rice seed sorting is carried out in a 
"Dielectric" drum sorter, while other parameters are constant, a graph of the relationship 
between the separation angle (𝛼𝛼) and the voltage applied to the electrodes (U) is shown 
(Figure 4). 

 

  
a) b) 

Fig. 4. Schematic (a) and (b) of the seed separation angle measuring device; 1 is disc scale, 2 is 
indicator, 3 is dielectric drum, 4 is seed, 5 is connecting rod, 6 is handle. 
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3 Results and Discussion 

To conduct the experiment, an arbitrarily obtained rice seed is placed on the surface of the 
drum and slowly turned into a working body using a handle; we record the value from the 
indicator scale. The rotational frequency of the drum (1 min-1) is Fmin; for a rice seed with a 
large mass, the centrifugal force is 1%, let its gravitational force be G. 

We performed this experiment by applying a high voltage to the electrode, and when no 
voltage was applied, we performed the experiments at U = 750, 1000, 1250, and 1500 V 
and saw the following connection graph between 𝛼𝛼 = f (U) (Figure 5). 

 

      
a)        b) 

Fig. 5. Schematic diagram of the electric power acting on the rice seed located on the surface of the 
electrode with a bifilar tube (a) and (b) is an overview of the device. 

In the next stage of experiments, it was observed that the angle of separation of rice 
seeds of different masses on the surface of the rotating drum is directly related to the value 
of the high voltage applied to the rotating working body electrode. That is, as the value of 
the voltage increases, the angle also increases for rice seeds of different masses. For 
example, if the value of the high voltage is U = 750V, then m = 29,18 mg, then the angle 𝛼𝛼 
=84° (line 1), if m = 30,43 mg, then 𝛼𝛼=60° (line 3) [15-17]. 

If the voltage is U = 1000 V, then 𝛼𝛼 =130° and 𝛼𝛼 =73°. Separation angle for small rice 
seeds (m>50 mg), for rice seeds (line 1) and for rice seeds (m<50 mg) (line 2) for large rice 
seeds (2,3,4 lines) were not significantly different from each other (Figure 6) [14, 20, 21]. 
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Fig. 6. Graph of the relationship between the angle of separation (𝛼𝛼) of seeds of different masses and 
the voltage (U) applied to the electrode. 

This, in turn, led to a change in the voltage applied to the electrode, which led to a 
change in the separation angle of the rice seed, which resulted in the sowing of large and 
small mass rice seeds on the drum surface and the separation into waste fractions, resulting 
in a high-quality flat seedling [18, 19]. 

To determine the electric force acting on the rice seed on the surface of the bifilar coil 
electrode, the next experiment was to polarize when the rice seed fell between the 
electrodes on the rotating drum surface, the electric force and other forces acting on the 
seed as a result of the interaction, and the graph in Figure 7 [22-27]. 

 

 
Fig. 7. Graph of dependence of traction electric force (Fel) on seed mass (m). 
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4 Conclusions 

Suppose we assume that the value of the mechanical forces in a fixed structure fixed 
working body does not change the studied rice seed. In that case, it will be possible to 
control the sorting process by changing the value of the voltage to change the value of the 
electric force. 

The main purpose of the experiments was to create an industrial version of the 
"Dielectric" sorting device by studying the electrical resistance of the seed in preparation 
for sowing, the angle of separation from the surface of the rotating drum, and the electric 
force; these results are based on the basic parameters of the device. 
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