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Abstract. Important is to ensure uniform distribution of seeds on the
soil surface tillage-sowing unit with the optimization of the design
parameters of the lens. Less studied is the analysis of mathematical
models of block modeling of the process of seeding with the use of
tracesthe of the dispenser to calculate the necessary (out of sight
minimize the cost of process material) of the band dispersion of seeds of
green manure and optimization of parameters of technological process of
seeding to achieve a given seeding rate. The article presents the model
of the process of seeding small-seeded crops tillage sowing unit, which
allows to calculate the largest distance of the Bouncing of seeds from the
point of impact on the plate plate with the aim of ensuring the reduction
of consumption of seed at sowing. In this case, as the optimized
parameters considering the speed of VC exit of the VAS deferens before
the collision with the disc, disc dispenser, and also important for the
formation of density distribution of the seeds on the ground the position
of the plate feeder: Nd — height of the dispenser above the ground and
3 — the inclination angle of the plate dissipation. Optimized parameters of
karakteriziraju functioning of the system determining the dynamics of the
process directly involved in the dispersal of seeds on the soil surface.

Key words: uniform distribution, tarelchatyj lens, small-
seeded crops, band dispersion

Introduction. To ensure agronomic requirements of sowing small-
seeded green manure crops requires a more precise analysis defines a
uniform distribution of seeds on the area of the field that the result should
provide reduction of consumption at sowing.

Formulation of problem. It is necessary to calculate the
bandwidth of seeding when moving tillage sowing unit in the form of the
MTA, identifying the largest distance of the bounce of the seed when
dropped on the plate dissipation.
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Analysis of recent research results. Given that the exit tube of
the VAS deferens is directed downwards (angle ¢ close to 0), it can be
assumed that in General case the distribution of seeds in the cross
section at the outlet is normal, and in the limit (¢ = 0) is uniform and the
seeds will fall on the plate of the plate dispenser with the speed of a
beam of seed V..

To study the movement of seed will introduce a fixed rectangular
coordinate system Oxyz (Fig. 1). Point O coincides with the position of the
projection of the center of mass of the seeds to the ground plane at time
t=0. Axes Ox and Oy is the horizontal (positive axis Ox directed back to
the direction of motion of the HPA, and Oy axis perpendicular to the
direction of movement HPA) axis 0z is the vertical (positive axis pointing

up).
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Fig. 1. Layout of elements trenchstop of the lens in the coordinate
system Oxyz.

Purpose of research. To determine the size of the band
dispersion of finely seeds of seed crops taking into account air
resistance, we will use the method of calculations presented in [1]
Busankevin G. M. and are based on formulas of the theory of impact [2,
3]. In [1] States that "...to determine the parameters of the reflection
taking into account the actual shape of the seeds in an analytical way is
practically impossible". Therefore, "...first, we study the motion law of
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seeds during their free fall, then taking into account the resistance of the
medium under the action of a vertically directed initial velocity — the law
of reflection seeds..."

Results of research. In the derivation of the formulas for the
calculations will take into account: the speed V¢ of the seeds falling on
the plate from the VAS deferens at an angle ¢ to the vertical axis 0z (i.e.,
the output angle of the seeds of the VAS deferens), the tilt angle of the
disc plates to the surface of the earth g, speed seed, MTA - Vr, the angle
of rebound @ seeds in a horizontal plane x0y regarding the direction of
MTA, as well as the height Nd installation disc dispenser above the
surface of the field.

Determine the initial speed V,, purchased seeds after impact with
the plate. When determining speed V, is taken into account the recovery
factor k, which characterizes [2, 3] the loss of mechanical energy of the
seed at the impact on permanent deformation, oscillation, heat, etc. and
is determined experimentally.

Given the inclination of plate dissipation £ and angle of exit of the
seed from the seed tube of @, the angle of incidence « formed by the

velocity vector of the center of mass of the seed V. and the normal to the
surface of the plate, will be equal to o = f + ¢. Then, according to the
theory of impact [3], the initial velocity of the reflected from the plate of

seed dispersion will be calculated according to the formula:

Vo _ k-VC-cosoc’ (1)

cos Y

where the angle y, called the angle of reflection is the angle between the
velocity vector V,, and the normal to the plate at the point of falling on her
seed. The angles of incidence and reflection are the following
dependencies tgy = -tga and since k <1, tgy >tga. Whence it
follows that the angle of reflection greater than the angle of incidence
Y > a.

Note that the angle between the vector initial velocity V, and the
axis Ox, parallel to the ground surface, equal to = 7T/z — (B + Y).

Excluding air resistance seeds from a height Nd will move on the ground
according to the equations:

42
x=V0-t-cosy,Z=V0-t-siny—%+Nd, (2)
where t — the travel time. Where, except in t, we will obtain the equation
of motion of the seed in the form of:

g-x?

Z=X'tg]/—m Nd- (3)

To determine the range of seed (3) at z = 0 we obtain the equation:
g-x?

Z'VOZ'COSZV - tgy B Nd - 0’ (4)
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deciding which x computed relative xnq — the amount of Bouncing of
seeds from the point of impact on plate plate without taking into account
the force of air resistance:

VO-cosy-<Vo-siny+\/Voz-sinzy+2-g-Nd>
Xhad = g . ©))
Before the square root sign is taken to avoid negative values of
dispersion. From (2) and (5) determine the time of contact of the seeds

on the ground from a height N,:

Vo-siny+\/Voz-sin2y+2-g-Nd

thad = p : (6)

The speed V. at the output of the VAS deferens determined by the
condition of free movement of seeds (neglect the friction of seeds on the
wall of the VAS deferens) at an inclination angle ¢ of the VAS deferens
about a vertical axis with height H,, — output of seeds from the seed
hopper to fall into the disc dispenser and with an initial speed specified
by vozduhonagrevatele at the outlet of the seed hopper Vg, by the
formula:

Ve = V& -cos?@ +2- g Hy,. (7)

Important for the formation of density distribution of the seeds in
the soil are the parameters of the position of disc feeder: Ngy - height of
the dispenser above the ground and 3 — the inclination angle of the plate
dissipation.

Define the contours of the region of maximum dispersion of the
seed, using the formula (1), (5) where V, is calculated taking into account
the value V. from (7) and taking into account the change in the angle of
inclination of the plane of the disc dispenser of 3 when the bounce of the
seeds to the sides at angles @ in the horizontal plane xOy, great zero 0°,
I.e., in a hand different from the main direction of movement of the GPA.

Let in this system the X, y — coordinate values of the seeds in the
horizontal plane xOy bounced off of the plate of the dispenser at an
angle 6, By — angle dispersion plate relative to the horizontal plane for
these seeds. The measure of the angle 8y determined by the formula:

Be = arctg(cos 6 - tgp), (8)
which, if = 0°gives: By = B, but if § = +90°: By = 0.

Thus, to determine the boundaries of the area of seed dispersion it
iIs necessary to use formula (5), for which the angles a, ¢ and y are
calculated with (8):

a=PBo+ o Y=arctgG tg(Bo+ ¢)), v ="/3—(Bg + V). (9)

Consider now the calculation in the presence of forces of air

resistance. Let m — be the mass of seed, X, y, z — current coordinates of

its center of mass, R = (R,,R,,R,) is the force vector of air resistance,
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vV =W.%,V,) = (+y,2) is the velocity vector of the center of mass of

the seeds. The velocity vector V is collinear to the vector R and
oppositely directed. The force R depends on the velocity: R=m-g-f(V),
where the function ff(\VV)=0, monotonically increasing, and f(0)=0.

Seeds act the force of its own weight and the force of air
resistance. The equations of motion of the seed in this case have the
form [4, 5]:

d?x d2y d?z

Because of the collinearity of vectors V and R you can record
R, = X%, R, = X%, R, = X% where x — dimensionless coefficient:
X = const. Substituting values R, and R, in equation (10) we obtain

d?x dx d?y dy d?x ,dx d? da’y
— =y— = y—, therefor — /==
dt? szt moe dt2 X t’ theretore, de2’ dt ke/m, dat? = k/m,
d d d?
where &£ /% _ 47,V -
atz! at — at2! at
1ax_ 1 dy (11)

X dt y dt

Integrating the expression (7), we obtain the expression y = Cyx+
C,, which is the equation of the plane and can be represented in
parametric form:

x=t y=C-t+C(,. (12)

The system of equations (4) due to the initial conditions y;—, = 0
gives the General solution y = 0, whence, summing up, it follows that the
seeds move in the plane xOz for any v, i.e., their trajectories in flight to
the ground are flat curves.

In [1] in sufficient detail lays down the General case, which defines
the form of the equation of motion of the center of mass of the scattered
groups of seeds. Therefore, we give only the formulae needed for the
explanation of the view of the strip dispersion in our case.

In practice, the speed of seeding MTA is in the range of 8.0 to
12.0 km/h. This corresponds to a 0.6 — 3.3 m/s And the speed of
vozduhonagrevatelja ranges up to 12 m/s [1] know what has been found
experimentally, at speeds of 10-12 m/s grain air resistance is directly
proportional to its speed, i.e.

f) =

Using obtained in [1] formulas for the General case and applying
the quadratic approximation to some complex expressions and functions,
get the equation of the trajectory of the seed when the above-mentioned
linear law of variation of the force of air resistance f(VV) = 1-V. Turns out
that with accuracy up to infinitesimals of the third order, it will be
recorded, with the selected (Fig. 1) coordinate system, as follows:

o 9% L h, (13)
Vo 2 on

Z=X"
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where V,, =V, - cosy,V,, =V, - siny — it is a projection vector of the initial
velocity V, along the axes Ox and Oz, respectively. That is, received a
formula similar to expression (3). The abscissa of the point of impact Xaq
and fall time ty,g Will be determined by appropriate formulas (5) and (6).
The angle of incidence of the seed on the ground will be determined by

the formula:
arctg z |y=y,,, = arctg (\/VZZO + ZgNd/on), (14)

which makes it possible to determine the direction of the bounce of the
seed when dropped on the ground.

Conclusions. The definition of a model of the process of seeding
small-seeded crops tillage sowing unit for calculation of the band
dispersion allows one to calculate the largest distance of the bouncing of
seeds from the point of impact on the poppet plate, with the speed of
seed reflected from the plate of the diffuser.
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MOAENOBAHHA NMPOLECY BUCIBY OPIBHOHACIHHEBUX
KYNbTYP rPYHTOOBEPOBHUM NMOCIBHAM ArPErATOM OANA
PO3PAXYHKY CMYTI'A PO3CIFOBAHHA
T. B. laudaii

AHoTauifa. AkmyanbHUM €  3abe3rneyeHHs  PiBHOMIPHOCMI
po3rodirly HaciHHSA 0 MOBEPXHi 2pyHMy 2pyHmMoobpobHUM MOCIBHUM
asgpez2amom 3 Q0roMOo20t0 ornmuMi3auii KOHCMPYKMUBHUX napamempie
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poscitoeayis.  MeHw  docniOxyeaHumu €  NUMAaHHA  aHarnisy
Mamemamu4Hoi Mmodesni 650Ky ModerneaHHs rpouecy eucigy i3
3acmocysaHHsM mapernidacmozao 0o3amopa 0sis po3paxyHKy HeobXxiOHoI
(3 yeaau MiHIMI3auii eumpam mexHOM02i4YHo20 Mamepiany) cmyau
po3citoeaHHsI HaciHHS cudepamie ma onmumidauii napamempie
MexHOs102i4Ho20 rpouecy nocigy O0rsi 00CsieHeHHS 3adaHoi HopMu
guciey. Y cmammi npedcmaessieHa MmoOesnib rpouyecy  sucigy
OpibHOHAaCIHHEBUX Kyribmyp 2pyHMoobpobHUX NOCIBHUM agpez2amom, Wo
0o3eo715€ po3paxyeamu Haubinbwul 3a eidcmaHHK 8I0CKIK HacCiHHSA 8i0
moyku ydapy rno mapesibdyamodl nnacmuHi 3 Memor 3abe3rneqyeHHs
3HUXEHHS sumpamu HaciHHA rpu rociei. B daHoMy eunadky e siKkocmi
onmumisyemux rnapamempie po3aansdaemMo weudkicms V. euxody 3
cemsrnposoda 00 3IMKHEHHS 3 ramieKoro mapindacmoao dolamopa, a
makoX eaxrnuei 05 ¢hopMyeaHHs WirlbHOCMI pPo3roodifly HacCiHHA Ha
epyHmMi napamempu [10JIOXKEHHs1 mapindacmoa2o 0o3amopa: Hy —
gucoma po3miweHHss dolamopa Had 2spyHmom i B — Kym Haxusy
nnacmuHKuU poascitogaHHs. OnmumMu3yemMi napamempu xapakmepusyroms
YHKUIOHy8aHHs1 cucmemMu, WO eu3Hayarome OUHaMIKy rnpouecy, Wwo
6e3rnocepedHb0 30iUCHIOE PO3CIH0BAHHS HACIHHS M0 MOBEPXHI 2pyHMY.
KnouyoBi cnoBa: pieHOMIpHUU po3nodin, mapindamuu
po3ciroeay, Opi6bHOHaciHee8i Kynbmypu, cMy2a pO3Cito8aHHSs

MOOENMPOBAHUE NPOLIECCA BbICEBA MEJIKOCEMEHHbIX
KYNbTYP MNOYBOOBPABATbLIBAIOLLMM NOCEBHbLIM ArPEIr'ATOM
AnA PACYHETA MNOJ1IOCbl PACCENBAHUA

T. B. rauaoau
AHHOTauUuS. AKkmyaribHbIM Aensemcs obecrieyeHue
pasHoMepHocmu pacripedernieHusi ceMsiH [10 [108epPXHOCMU 1048kl
rnoysoobpabamsigarouje-rnocesHbIM agpeaamom c MOMOUW|bHO

onmumu3auuu KOHCMPYKMUBHbIX napamempos pacceusamernel. MeHee
uccredyemMbIMU €Cmb B0rpPOCkl aHasusa Mamemamudeckol Mmodesu
6riloka  MoOesnuposaHuUsi  rpouecca e8bicega C  PUMEHEHUEM
mapendacmoao d0o3amopa O0Onsi pacyema Heobxooumou (u3 eudy
MUHUMU3aUuUU 3ampam mexHOI02u4ecKko2o Mmamepuara) [osochkl
pacceusaHusi ceMsiH cudepamos U onmumu3ayuu rnapamempos
MmeXxHOosI02U4eCKo20 rpouecca roceea O OoCcmMuXXeHuUsi 3adaHHoU
HoOpMbI 8bicesa. B cmambe npedcmasrnieHa moderb rpouecca ebicesa
MEJIKOCEMEHHbIX  Kynbmyp  ro4yeoobpabambigarowum  OCe8HbIM
aspezaamom, roseorsowas paccyumams Haubonbwud rno paccmosiHUK
OMCKOK CeMsiH om moYKu ydapa rno mapesibdamodu rraacmuHe ¢ Uersibio
obecriedyeHusi CHUXXeHuUs1 pacxoda ceMsiH rpu nocese. B daHHOM criydyae
8 Kadecmee OonMUMU3UPYeMbIX MapamMempos paccMampusaem
ckopocmb V. 8bixo0a u3 cemsrnpogoda 0o CMOJIKHOBEHUS C rniiacmuHKoU

310



mapernb4yamoeo 0o3amopa, a makxe eaxHble O05ns hopMupo8aHUsi
niomHocmu  pacripedesieHuUsi CeMsH Ha 2pyHme  napamempbl
MorioXeHUss mapesib4amozo dozamopa: H, — ebicoma pasmMeweHus
0o3amopa Had 2pyHMoM U 3 — y20s1 HaK/loHa MiaacmuHKU pacceusaHus.
Onmumu3upyembie napamempb| xapakmepu3supyrom
QYHKYUOHUpPOBaHUE cucmemMbl, ornpedensnuwue OuHaMuKy npouecca,
HernocpedCMB8eHHO OCyWecmersweao pacceusaHue CeMsH 10
ro8epxHoOCMu 2pyHma.

KnioueBble cnosa: pasHoOMepHoe pacnpedesieHue,
mapenyacmbil pacceueamesib, MEJIKOCEMEHHble KyJibmyphbl,
rnosoca pacceusaHusi
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METHODOLOGICAL REQUIREMENTS TO TEST SET
OF MACHINES FOR POULTRY

V. l. Rebenko, I. L. Rogovski
National University of Life and Environmental Sciences of Ukrainee-
e-mail: vicnb@ukr.net

Abstract. The article summarizes the existing domestic, European
and North American methodological requirements to test a set of
machines for poultry. Characterized that the method of comparing the
values of indicators in the subject of complex regulatory requirements
and with relevant indicators for complex analog.

It is also established that the results of mathematical processing of
measurement data used for comparison with the required values of
technical specifications with the state acceptance tests (technical terms,
if state periodic testing) for a decision on the conformity of the test
complex technical requirements to technical specifications). There are
two possible cases. Also, for comparison of parameters obtained in the
prototype testing of complex equipment and complex analog calculate
the significance of differences in means.

Recommendations from the results of testing complex take on the
basis of results of comparison of values of indicators of the test of
complex equipment technical requirements for supply, zootechnical
requirements and values for complex analog.

Key words: methodology, requirement, test, complex, machine
for poultry
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