OPENaﬁCCESS

Theoretical Research on the Flight of Onion ...

International Journal of Engineering and Advanced Technology (IJEAT)
I SSN: 2249-8958 (Online), Volume-9 I ssue-3, February 2020

poateas

Seeds under Discharge from the Seeding Unit
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Abstract: One of the most important issues of sowing
small-seeded crops (an example of onions) is considered. The
method of sowing hasa great influence on crop yields. The choice
of planting method is due to the need for a more uniform
distribution of plants over the field area in order to optimize the
conditions for their development. Studying the movement of seeds
during the sowing process isthe most important task. Because, the
object of sowing is the seeds. The article provides an analysis of
previous work on the precision sowing of small seed crops. And
also, the flight and the trajectory of the seeds from the gection
window to the bottom of the groove were studied theoretically. In
research methods of higher mathematics were used, in which it
was possible to obtain the necessary equation. Based on the
numerical solution of the obtained equations, graphs are
constructed that determine the path of onion seeds on the
corresponding X and Y axes. It can be seen from the graphs that
the flight path of the seeds changes according to the parabola law.

Keywords. Seeds, onions, movements, speed, trajectory of a
small-seeded crop, sowing apparatus.

I. INTRODUCTION

The main task of improving the processes and working

bodies of agricultural machines is to increase crop yields [1,
2, 3]. Sowing seeds is the most important stage in the
cultivation of crops. Sowing should provide the most
favorable condition for seed germination and further
development, which helps to increase field germination and
crop yields. However, in the field it is difficult to provide
piece crops and to determine the incorporation of
small-seeded vegetables.

Revised Manuscript Received on February 15, 2020.

* Correspondence Author

Voxidjon Maxsudovich Turdaliyev, Doctor of Technical of Sciences,
Docent, Department of Genera Technica Disciplines, Namangan
Engineering Construction Institute, Namangan, Uzbekistan.  Email:
vox-171181@mail.ru

Baxrom Irgashev, Doctor of Philosophy in physical and Mathematical,
Docent, Department of higher Mathematics, Namangan Engineering
Construction Institute, Namangan, Uzbekistan., Email: bahrom75@mail.ru

Gulomjon Usmonjonovich Maxkamov, Scientific Applicant,
Department of General Technical Disciplines, Namangan Engineering
Construction Institute, Namangan, Uzbekistan.

Email: Arsmgu8286@Umail.Uz

Azamjon Adixamjonovich Qosimov, Scientific Applicant, Department
of General Technical Disciplines, Namangan Engineering Construction
Institute. Email: aagosimov85@gmail.com

© The Authors. Published by Blue Eyes Intelligence Engineering and
Sciences Publication (BEIESP). Thisis an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Retrieval Number: C5975029320/20200BEIESP
DOI: 10.35940/ijeat.C5975.029320
Journal Website: www.ijeat.org

3807

Seeds with an average diameter of less than 3 mm,
including most seeds of vegetables, flowers and canola, such
as tomatoes, peppers, radishes, carrots and other seeds of
vegetables, with flat and fleecy surfaces. Therefore, it is
difficult to devel op an accurate seeder for small seeded crops.
In accordance with agricultural requirements, accurate
sowing can provide the most rational distribution of seedsin
the field [4]. Optimal plant development requires an optimal
planting area for each individual plant. Accurate sowing of
seeds, even distance between plants, the same depth of
sowing and the best conditions for the growth and
development of seeds can save a lot of seeds and ensure a
stable crop and a high crop of crops. [5, 6].

The work shows that the correct seeding rate per unit area
is vital for productivity. In order to evaluate the desired
seeding rate, the number of seeds dropped must be monitored
in real time. A seed quantity sensor has been devel oped that
allows small seeds to pass stably through aray of light. The
developed sensor can be used for accurate and reliable
control of the number of seedsfor the precise sowing of small
seeds [7].

In the literature, the influence of various factors on the
uniformity of sowing is considered. It was found that a seed
drop height of 8 mm invariably provides a better sowing
structure than a drop height of 15 mm with an accurate
vacuum seeder. They recommended that the metering device
on the seeder be located aslow as possible, and that the seeds
fall freely to the bottom of the soil trench. They stated that the
variability of the distance between the seeds with the help of
a precision vacuum seeder increases with increasing forward
speed. They found that a forward speed of 1 m/ s providesa
better sowing structure than 1.5 and 2.0 m / s for accurate
sowing of melon and cucumber seeds [8].

II. MATERIALSAND METHODS

According to the analysis of the study, the following can
be attributed to the main factorsinfluencing the uniformity of
seed distribution:

- quality of dosing of seeds by the sowing apparatus;

- the stability of the flight time and the path of the seeds
from the exhaust window to the bottom of the groove;

- redistribution of seeds after hitting the soil.

In studies, much attention is paid to the justification of the
pinch angle and the place of the gector, since the crushing of
seeds depends on these parameters, speed and direction of
flight. In the cells of a mechanical sowing device, the seeds
are placed freely and they can be gjected without an gjector.
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There is a significant difference in the trgjectories and
flight speeds of seeds gected by the gector and released
freely. According to the analysis of studies, it is possible to
proceed with free unloading of the cells, in which the
negative influence of the gector on the flight path of the
seedsis eliminated and their crushing is reduced.

Based on the above, we studied theoretically the flight
and the path of the seeds from the discharge window to the
bottom of the groove.

Onion seeds at the exit from the sowing apparatus has an
initial speed of vox. Because, the movement is transmitted
from the support wheel using a chain drive to the metering
unit. In this case, we take the initial speed vox of onion seeds
equal to the linear speed of the sowing apparatus.

[1l. RESULTSAND DISCUSSION

We begin the study to determine the linear speed of the
sowing apparatus.

According to the scheme in fig. 2, we determine the
angular velocity of the support wheel

w ==,

"R
where V, - seeder speed, m/s; R - radius of the support wheel,
m It isknown that the angular velocity of alink isthe same at
all points of the link. [9, 10]. Therefore, we will take the
angular velocity of the drive sprockets equal to the angular
velocity of the support wheel. In this case, the angular

velocities of the driven sprocket and sowing apparatus are
determined as follows

D

w, =", )
u

where wi - angular velocity of the leading sprocket, rad/s;

u-gear ratio of the chain transmission. Determine the linear

speed of the metering unit

V, =o,R,, ©)

where w2 - angular velocity of the sowing apparatus, rad/s, Rz
- radius of the sowing apparatus, m.

o2 \7

2

e e
1-wheel support, 2, 6-bearing, 3-wheel sprocket; 4-flail;
5-driven sprocket; 7-disc meter
Fig. 2. The scheme of the drive sowing apparatus
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The movement of onion seeds was investigated as
follows (fig. 2.).
2

—

v

R

¥
/\r/ i o
Fig. 2. The schemefor determining thetrajectories of

onion seedsduring therelease

-

2

If we take into account air resistance when studying the
movement of onion seeds, according to figure 2, we write the
equation for the movement of seeds

m=-R,, (4
my=G-R,, (5)

where m - mass of onion seeds, kg; R« - air resistance force,
N; G-gravity, N.

The forces of gravity and air resistance are defined as
follows [11]

G=mg,
1 2
R, SH v, @)
where g - gravitational acceleration, m/s2. u - drag coefficient
depending on the shape of the body; ¢-density of air, kg/m?; S

- midellar surface of onion seeds, n?; v-speed of onion seeds,
nvs.

Considering (6) and (7), we write the system of equations
(4) and (5) asfollows

(6)

MK = —= 1S ®)
) 1
My = mg - ueSv- ©
Or

1,
MR =~ pgSt (10)

N 1 o
my=mg—5yg$/ (11)

Determine the movement of onion seeds along the X axis
using equation (10). Given that, we write equation (10)
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I’T"vx = _E:ugs‘/xz

Dividing the two sides of equation (12) by the mass of the
onion, we obtain the following

%__ﬁsdt

v 2 2m

X

(12)

(13)

To determine the speed of onion seeds along the X axis, we
integrate equation (13) once

1
Lo HSi e 14
v 2m
For t=0, x=0 and x(0) =V, .
Then
c- L
VOx
And also, equation (14) formsthe following form
1_ uSp,t+2m as)
v 2mv,,
From equation (15) we find v
Vv, = X(t) = ﬂ (16)
MVt +2m

To determine the movement of onion seeds along the X
axis, we integrate equation (16) once and get
2my,

x = —21In( 1SVt + 2m) + C, (17
Ox
For t=0, x=0. Therefore
C, == in(2m) (18)
HeS

Given equation (18), we can write equation (17) asfollows

2m 2m
x =——In(ugSvp,t +2m) ———In(2m)  (19)
IS ’ IS
. X+ AX ,
Given that, In(X+ AX) —In(X) = , We write
equations (19) asfollows
L |n(“ga’xot +1) (20)

HSS 2m
We determine the movement of onion seeds along the Y
axis using equation (11). To simplify the equation, divide the
two sides by the mass m of onion seeds. In this case, we
obtain

§=0-—ug Sy’ (21)
2m

Given that, Y=V, (t) , and aso for convenience, the

solution to the problem we add a note that ‘; & = A?
m
Moreover, equation (21) takes thisform
dv
v, =—r=g-AV; (22)
dt Y

From equation (22) we define dt
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dv
dt=——Y (23)
g-Av,
From here
dv,
J‘—2=t+|nC3 (24)
g- (Avy)
1, a+x
Given that, I— =—In——, we write equation
x> 2a a-x
(24) asfollows
1 \/_ + Ay,
=t+InC, (25)
INCRNCE AV,
+ V
‘/— = 24t,Jg +InC, (26)
\/_ Av,
\/_ + AV 2AtJ§
(27)
\/_ Av, e
Jg + Av, =C,\[ge”"? —C AV, e (29)
AV, (1+C,e™9) =C, Jge”™ 0 —Jg  (29)
2Atg
-1
Vy = \/6 ' CgeZAt\/a (30)
A Ce™M+1
Or
2At /g
-C
Yy = \/E ' ezAtf ; (31)
A e
Since t=0, y=0 and Y(0)=V,, =0, then C;=1
Therefore, equation (31) takes the form
2At g
y Vg el (32)

y A eZA'[( + 1
To solve the problem, multiply the right side of equation
32) by € V¢ Then

\/a eAtJE _ e—At\/a
Vy = . (33)
A eAt\/a " e—At\/E
. . . eX _ e*X
Given the hyperbolic function, that Shx = —
cx=E 8 o thx= X i [12, 13, 14].
2 chx e +e”
Determine the speed
v, = y(t) = %mw@ ) (34)

To determine the movement of onion seeds along the Y
axis, we integrate equation (33) once and get
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(35

y(t) = % [th(At/g)dt+C,

Or

(36)

_ 9 snAo)
Y =7 +C,
A 7 ch(At\[g )
Given that (shx)' =chx . We write equation (36) as
foIIows

To determine the movement of onion seeds along the X
and Y axes, we will solve equations (20) and (38)
numerically in the «Wolfram Mathematica 10» program. The
solution was carried out with the following numerical values
of the parameters: m=(0.003; 0.0035; 0.004) kg; vio=(1.4;
2.1; 2.8) m/s; u=0.25 (temperature of the circle at 10-15°C);
¢=1.25 kg/m?, S=0,0006 m?, g=9.8 m/s%; t[0; 1] s.

Based on the numerical solution of equations (20) and
(40), the trajectories of onion seeds on the corresponding
axes were obtained (see fig. 3). It can be seen from the

y(t) = j dCh(At\F) In ch(At\/g)+C, (37 obtained graphs that the flight path of the seeds will change
AJg* ch(Atg ) according to the parabola law, and with an increase in the
e 4+ e initial seed speeds, the value of X and Y will increase in a
For t=0, y=0 and Ch(AO\/a) = =1. Then non-linear pattern. But, at the same time, with an increase in
_ _ seed weight from 0.003 kg to 0.004 kg, the path of flight of
C, = 0 and equation (37) takes the following form onion seeds slightly increases than. Thisis because the initial
seed speed directly affects the flight of seeds.
2m S
y=——Inch /Lgt (38)
HSS 2m
1 1
- 1 Ly
> ? v ,/"L 3
S = B
X mm X, mm X mm
a b c
at m=0.003 kg at m=0.0035 kg at m=0.004 kg

1-vio=1.4 m/s; 2- io=2.1 M/s; 3- vo=2.8 m/s
Fig. 3. Thetrajectory of thefall of onion seedswhen g ected from the sowing apparatus

From the obtained graphs it can be seen that the flight path
of the seeds changes according to the law of the parabola and
with anincreasein theinitia speeds of the seeds, the value of
X and Y increases in a non-linear pattern. But, at the same
time, with an increase in seed weight from 0.003 kg to 0.004
kg, the path of flight of onion seeds dlightly increases than.
Thisisbecausetheinitia seed speed directly affectstheflight
of seeds. It can be noted that the initial speed of the seedsis
1.4 m/s, then theflight of the onion along the X axiswill be up
to 3 cm, with the Y axis 10 cm. So, with the initial speed of
2.8 m/s, theflight of the onion along the X axiswill be up to 6
cm, with an axis of 10 cm.

V. CONCLUSION

As a result of this study, a differential equation was
obtained to determine the movement of onion seeds. In the
work, methods of higher mathematics are used, in which it is
possible to obtain the necessary equation. Based on the
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numerical solution of the obtained equations, graphs are
constructed that determine the path of onion seeds on the
corresponding X and Y axes. It can be seen from the graphs
that the flight path of the seeds changes according to the
parabolalaw. From the results of this study, you can useit for
designing the design of sowing apparatuses and fertilizer
pipelines of seeders.
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