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JUSTIFICATION PARAMETERS OF THE SEEDING
DRUM OF THE INNOVATIVE SECTIONAL SEEDER

KHAMIDJONOV SARVAR KAHHOR UGLI

master's student of the department of agricultural machinery
Tashkent institute of irrigation and agricultural mechanization engineers of the Republic of Uzbekistan

Abstract: In the agricultural production of the republic, large-scale measures are being carried out to reduce
labor and energy costs, save resources, based on advanced technologies and the development of high-
performance agricultural machines. In this study, the calculation and determination of the main parameters of
the new innovative sectional seeder were carried out. A review of the development was made scientific works
of local and foreign scientists.

Keywords: precision seeding drill, sectional, seeding machine drum, row crops, seeding, seeds, construction.

In the general complex of technological operations in the cultivation of agricultural crops, an important
role belongs to sowing. In precision farming systems, there are increased requirements for compliance with a
given seeding rate, differentiated in accordance with specific conditions.

In his address to the Oliy Majlis and in his speeches on the occasion of the Day of Agricultural Workers,
President Sh. Mirziyoyev noted that the most important tasks in the field of agriculture are to support the de-
velopment of agriculture. Strengthening, modernization, technical renewal and diversification of production,
wide introduction of innovative technologies is a reliable way of development of Uzbekistan and reaching new
heights among the countries of the world.

The strategy for the development of agriculture of the Republic of Uzbekistan for 2020 - 2030 provides
for tasks such as, "... an increase in gross domestic product by more than twice by 2030, ... optimization of
acreage planned for 2017-2020, rational use of land and water resources, modern intensive introduction of
agricultural technologies" [1]. When performing these tasks, it is important to obtain a high yield due to high-
quality and uniform sowing of seeds of agricultural crops, as well as technical and technological improvements
of sowing machines with mechanical and pneumatic sowing machines.

Based on theoretical and comparative experimental studies, we have developed an electronic 3D sam-
ple of an innovative sectional seeder with the proposed drum seeding machine.

An electronic 3D sample of a seed drill consists of a handle 1, a seed hopper 2, a seeding drum 3, an
air duct 4, an accumulator 5, a coulter 6, a belt 7, a roller 8, a 12V motor 9, a cable 10, a chassis 11, a wheel
(4 pcs.) 12, a seed closer 13, a rear press roller 14.

The improvement of the design and technological schemes of seeding machines and their sowing appa-
ratus leads to significant economic efficiency, characterized by a reduction in labor costs, operating costs of
aggregates, seed material and an increase in crop yields.

In most modern designs of vacuum seeding machines, the unloading of the dosing elements is carried
out by terminating the vacuum chamber and overlapping the dosing elements. The advantage of this unload-
ing method is simplicity, however, there is a disadvantage, which consists in the problem of cleaning clogged
dosing elements from weed impurities and seed fragments [2,3].
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Fig. 4.3. General view of the 3D sample of the proposed pneumatic innovative sectional seeder with a
drum four-line seeding machine
1-handle; 2-seed hopper; 3- seeding drum; 4-air duct;
S-accumulator; 6-coulter; 7-belt; 8-roller; 9-12V motor; 10-cable; 11-chassis; 12-wheel (4 pcs.);
13- seed closer; 14- rear press roller.

The main design parameters and operating mode of the seeding drum (fig.3.8)
D - diameter of the seeding drum;

d - diameter of suction holes;

Z - number of suction holes in the seeding drum;

t— distance between suction holes;

n —number of rotation of the seeding drum;

Urot — the speed of rotation of the drum from the centers of the suction holes.

To determine the diameter of the suction holes of the drum, based on the research results of G. M.
Buzenkov and S. A. Man, we use the following expression, which is associated with the average value of the
seed width:

Om = (0,6 - 0, 7) * Daver (9)
di=(06+07)+7=42+49
d2=(0,6+0,7)+ 46=28+35
where baver is the average value of the seed width.
For example, in our study, the width of soybean seeds was 6-8 mm, and the thickness of cotton seeds
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was 3.7-5.5 mm. This means that the diameter of the assimilation holes should be from 4.2 to 4.9 mm for soy-
bean seeds and from 2.8 to 3.5 mm for cotton seeds. Assume that the diameter of the suction holes d4 = 4.5
mm for soybeans and d2 = 3.5 mm for cotton [4,5].

- drum diameter

dr- hole for cotfon seeds
az- hole for soybean seeds
/- distance between holes

Fig. 3.8. Design parameters of the seeding drum

When determining the diameter of the drum, we assume that it should be able to accommodate 3 - 4
suction holes in the vacuum part of the drum. If we set the maximum size of soybean and cotton seeds t0 Iax,
the expression for determining the full diameter of the drum will look like this:

for soybean seeds

D=d+ (3+4)slnax= 195+ (3 + 4)+11,21 =
195 + (33,63 + 44,84) = (228,36 + 239,84) mm. (10)
for cotton seeds
D=d+ (3+4)lnax=195+(3+4) +10,5=
195+(31,5+42)=(226,5+237) mm.

The maximum seed size is determined from the expression below:
for soybean seeds

Imax = laver + 30= 9,6+ 0,67 = 11,21 mm (11)
for cotton seeds

Imax = laver + 30 =10,6 mm
where laer — average value of seed length;
o - the average value of the quadratic deviations of the seed length.
Now we can write an expression for determining the diameter of the drum based on the average diame-
ter of the length of the seeds:

D=d+ (3+4)(laver +30) (12)
Considering that the average length of soybean seeds is 9.2 mm and the standard deviation is 0.49 mm,
the average length of cotton seeds is 9.25 mm and the standard deviation is 0.42 mm, the diameter of the
sowing disc from formula (12) should be 227 mm to 237 mm in the corridors. Assume that D = 235 mm.
Conclusion. Based on the analysis of the review of existing studies and literature sources, as well as our
preliminary theoretical calculations, we came to the conclusion:
1. The capture and removal of seeds from the total mass depends on their dimensional and mass char-
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acteristics (baver, m, ), friction angles (¢) and natural slope (¢), the area S of the suction hole, radius (rs) and
angular velocity (w) of the sowing drum, as well as the level (h) of seeds in the receiving chamber and rarefac-
tion (AP) in the air system. It was found that in order to ensure normal suction and removal of seeds from the
total mass, the diameter of the suction holes should be from 4.2 to 4.9 mm for soybean seeds and from 2.8 to
3.5 for cotton seeds, the pitch of the holes on the drum is 11.21 mm for soybean seeds and 10.5 mm for cot-
ton, the circumferential speed of the drum is 0.231 rpm, the full diameter of the drum is 235 mm, the rotation
frequency and angular velocity of the sowing drum are 0.317 s-* and 1.79 rad/s, respectively, and the number
of holes on the drum is 55 pcs. for soybean seeds and 59 pcs. for cotton seeds.
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