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Abstrakt. In this article, the method and results of determining the dimensions

of the conical spreader for both spreading and sliding and smoothing the surface of

hairy seeds and mineral fertilizer solution sprayed hairy seeds and determining the

friction angle of hairy seeds sprayed with a solution of mineral fertilizers in water are

presented. the results are presented.
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Introduction.  Based on the study and analysis of previously conducted scientific

research on methods for improving the quality indicators of seed grains, technologies

for increasing the dispersibility of hairy seeds, the effect of treating seed grains with

mineral fertilizers, the development of designs of shelling devices, and the study of

previously conducted scientific research, a special device was developed for shelling

hairy  seeds  with  aqueous  solutions  of  mineral  fertilizers  and  microelement

compositions. Theoretical study of the technological process carried out in the device

and justification of its constructive dimensions and operating modes create the basis

for qualitative experimental research. In addition, theoretical studies also allow for a

quantitative  assessment  of  the  technological  process  of  shelling  hairy  seeds  with

aqueous solutions of mineral fertilizers and microelement compositions.

According to the operating principle of the device for coating hairy seeds with

a solution of mineral fertilizers in water, the first conical spreader must first evenly

spread the hairy seeds, which are continuously fed to a vertical cylinder by a belt

conveyor.  The second and third conical  spreaders must  both spread and slide the
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hairy seeds sprayed with a solution of mineral fertilizers in water, smoothing their

surface. Therefore, it is necessary to take these factors into account when justifying

the dimensions of the conical spreaders

Figure 1 shows the principle diagram of a conical spreader

1-inclined plane; 2-basis

Figure 1. The principle scheme of the conical spreader

Methods. To determine the inclination angles of conical spreaders relative to

the vertical plane, that is, to find their dimensions, 100 grains were separated from the

original hairy seeds and hairy seeds coated with a solution of mineral fertilizers in

water [1,2,3,4,5,6,7].

The angle of friction of each separated hairy seed was determined. The slope

method was used to determine the angles of friction of the original hairy seeds and

hairy seeds coated with a solution of mineral fertilizers in water [8,9,10,11,12,13.14].

Figure 2 shows the slope method for  the original  and mineral  fertilizers  in

water

The general view of the stand for determining the angle of friction of hairy

seeds coated with a solution of mineral fertilizers is depicted[15,16,17,18,19.20]. To

determine the angle of friction of the original hairy seeds and hairy seeds sprayed

with an aqueous solution of mineral fertilizers, the movable plane 4 was lowered to a

horizontal position and a single hairy seed 5 was placed on it. Then, using the handle

3 and the rope 2, the movable plane 2 was gradually raised upwards. As soon
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1-scale; 2-thread; 3-ruqayatka; 4-moving plane;5- hairy seed; 6th basis

Figure 2. Overview of the stand for determining the angle of friction

as the hairy seed 5 sprayed with an aqueous solution of mineral fertilizers started

moving, the lifting of the movable plane 4 was stopped and the angle reading was

recorded on the scale 1. In the same way, the angle of friction of the original hairy

seeds and 100 hairy seeds coated with an aqueous solution of mineral fertilizers was

determined, and the reading of each seed was recorded in a field notebook

Results.  The  obtained  results  were  processed  using  mathematical  statistics

methods based on programs available on modern computers, and the average values

of  the friction angles  of  the  original  hairy seeds  and hairy  seeds  sprayed with  a

solution  of  mineral  fertilizers  in  water  were  found.  Based  on  these  values,  the

inclination angles of the walls of the conical spreaders relative to the vertical plane

were determined.

At the same time, the dimensions of the shelling device and metal consumption

were also taken into account when determining the height and width of the conical

spreader.

Table 1 presents the results of determining the friction angles of hairy seeds

and hairy seeds sprayed with a solution of mineral fertilizers 

The results show that the minimum value of the friction angle of hairy seeds

was 29° and the maximum value was 38°42΄, with a standard deviation of σ=3°13΄
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and a coefficient of variation of  V=9.63 percent, and an average of φ=33°28΄,

Table 1

Results of determining the friction angle of hairy seeds sprayed with a solution of
mineral fertilizers in water

№ Name of the seeds
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1 Hairy seeds 29о 38о42΄ 33о28΄ 3о13΄ 9,63

2

Hairy seedlings sprayed with
an aqueous solution of

mineral fertilizers
11о 60о 32о54΄ 13о15' 40,43

while the minimum value of the friction angle of hairy seeds coated with an aqueous

solution  of  mineral  fertilizers  was  11°  and the  maximum value  was  60°,  with  a

standard deviation of σ=13°15΄ and V=40.43 percent, and an average of φ=32°54΄.

Based on the average values of the friction angles of hairy seeds sprayed with an

aqueous solution of mineral fertilizers and the results obtained for their spreading and

sliding on the surface of a conical spreader, we assume that the angle of inclination of

its walls relative to the vertical plane is α=45º.

Discussions. Considering that the diameter of the vertical cylinder is Dc=800

mm and the diameter of the base of the conical spreader is Db=500 mm, and if a

distance of 150 mm is left  between the vertical cylinder and the conical spreader

around the circumference, conditions are created for the hairy seeds to slide around

the conical spreader and fall into the truncated cone-shaped collector.

Since the angle of inclination of the wall of the conical spreader relative to the

vertical plane and the diameter of the base are known, its height can be found from

the following expression

h= Db cosα,                              (1.1)
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where h is the height of the conical spreader, m; Db is the diameter of the base

of the conical spreader, m; α is the angle of inclination of the wall of the conical

spreader relative to the vertical plane, degrees.

Substituting the values of d and α into expression (1.1), we find

h=500•cos 45°=350 mm.

Figure  3  shows  the  principle  diagram  of  a  conical  spreader  with  defined

dimensions.

1-slope wall; 2-basis

Figure 3. Diagram of a conical spreader with defined dimensions

Conclusions. In conclusion, it can be said that if the angle of inclination of the wall

of a conical spreader relative to the vertical plane is α=45º and the diameter of its

base is Db=500 mm, its height should be h=350 mm. These results correspond to the

values based on theoretical studies.
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