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STUDY OF SEED MOVEMENT IN DISTRIBUTOR OF SOWING DEVICE OF
SELECTION SEEDER OF SMALL SEED CULTURES

V. Yaropud®, D. Datsiuk

Vinnytsia National Agrarian University, Vinnytsia, Ukraine

AGRICULTURAL MACHINES ABSTRACT

A
C

CIJIbCBKOI'OCIIOAAPCBKI MAILIMHA

Sowing method depends on the soil and climatic conditions and
the sowing qualities of the seeds of small-seeded crops. The task
of sowing is to create favorable conditions for the germination of
the seeds and to ensure their required density with uniform
placement in the rows. The sowing device is one of the most
important working body of the seeder. It ensures the selection of a
certain number of seeds from the seed mass and the formation of
an output seed flow with the specified parameters. Therefore, the
seeder efficiency is characterized by the uniformity of seed
distribution in the row and on the sown field. During the sowing
of small-seeded crops, electromechanical seeders are used in the
sowing device, fields.of variety testing 'and prel-iminary propa}gation.. HOV\_/ever,

the disadvantage of their work is the insufficient uniformity of
S?Ed.s of smal!-seeded Crops, seed distribution along the row, which is caused by the action of
distributor guide of sowing device, anqom factors during sowing. The result is an uneven crop, with
throughput of sowing device thicker or thinner plants in the row, which reduces the yield of
small-seeded crops of breeding value. In order to ensure high

Key words:
seeder,

Ar tic_Ie history: accuracy of seed sowing by selection seeder of small-seeded
Received 17.02.2023 crops, it is necessary to install a seed guide in the form of a chute
Accepted 30.05.2023 in the distributor of the sowing device. On the basis of the

. ] numerical simulation results of the seed movement in the

Corresp ondmg_author: distributor of the seeding device of the selection seeder, the

yaropud77@gmail.com equations were obtained that characterize the dependence of the
throughput capacity of the sowing device and the coefficient of
variation of the throughput capacity of the sowing device on the
throughput capacity of the dispenser, the angle of the flow
narrowing and the angle of inclination of the guide. The analysis
of the obtained equations showed that in order to ensure the
rational parameters of the proposed distributor guide of the
sowing device, it is necessary that the coefficient of variation of
the throughput of the sowing device would be minimal, and the
throughput of the sowing device would be maximal.

DOI: 10.36910/acm.vi49.945 To cite this article:
Yaropud, V., & Datsiuk, D. (2023). Study of seed movement
in distributor of sowing device of selection seeder of small
seed cultures. Agricultural Machines, 49, 7-14.
https://doi.org/10.36910/acm.vi49.945
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AHOTAILIA

Cnocib ciebu HacinHs OpiOHOHACIHHUX KYAbMYP 3A1eHCUNMb IO
IPYHMOBO-KAIMAMUYHUX YMO8 T nocienux saxocmell nHacinus. Cieba
Mae  3abe3neuumu  CMBOPEHHS  CHPUSMAUGUX — YMO8  Oas
NPOPOCMAHHS HACIHHA mMa HeoOXIOHy 2ycmomy nocigie 3a
PDIBHOMIPDHO20 pO3MAULY8AHHA POCIUH V pAOKax. Bucienuti anapam
€ OOHUM 3 HAUGANCAUBIWUX POOOUUX Opeawié cieanxku. Bin
3abe3neuye GIOOUPAHHA (3 3A2ANbHOI MACU NEGHOI KilbKOCMI
HACIHHA MaA HOPMYBAHHS BUXIOHO20 NOMOKY HACIHHA I3 3A0AHUMU
napamempamu. Tomy epexmusnicms pobomu uUCi6HUX anapamie
Xapaxkmepuzyemuvcs PIBHOMIPHICIIO PO3NOOLIEHHS HACIHHA 8
pAoky ma ua 3aciswomy noxi. I1i0 uac ciebu OpiOHOHACIHHUX
KYIbmyp Ha OLIAHKAX COpMOBUNPOOYEAHHA [ NONepeoHbo20
PDO3MHOIICEHHSL BUKOPUCTNOBYIOMbCS  €NIeKMPOMEXAHTUHT  CIBANKU.
Oonuax, Heodonikom ix pobomu € HeOOCMAmHS PIGHOMIPHICHIb
PO3N00INeHHsT HACIHHA 630080iC pAOKA, WO CHPpUYUHEHA Oi€io
suUnaokosux axmopis nio uac eucigy. Buacriook yvoeo nocisu
BUX0O0AMb HEPIGHOMIPHUMU — I3 3A2YWEeHHAM A00 PO3PIONCEHHAM
pociun y pAOKY, WO CHPUYUHAE 3HUNCEHHS VPOICAUHOCI
CeneKyiHOYIHHUX OpIOHOHACIHHUX Kyabmyp. s 3abe3nevenHs
BUCOKOI MOYHOCMI BUCIBY HACIHHA CeNeKYIUHUMU CIBANKaAMU
OpIOHOHACIHHUX KYIbMYp HEeOOXIOHO ) PO3NOOITbHUK BUCIBHO2O
anapama 8CmMaHoGIIO8aAmMU  CNPAMO8Y8AY HACIHHA, AKUU Mae
Gopmy cconoba. 3a pezyibmamami YUCETbHO20 MOOETI08AHHS
PYXY HACIHHA Y PO3NOOIIbHUKY BUCIBHO20 aAnapama ceneKkyiuHoi
cieanxku  OpIOHOHACIHHUX — KYIbMYp OMPUMAHO  3ANE€HCHOCHI
NPONYCKHOT 30amHOCMI GUCIBHO20 anapama ma Koegiyichma
sapiayii nponycknoi 30amHocmi  8uUCi6HO20 anapama  6i0
NPONYCKHOI 30aMHOCMI 003amopa, Kyma 38YJiCeHHs NOMOKY ma
KYma Haxuiy cnpamogyeayd. AHaniz ompumanux pigHaHb NOKA3As8,
wo ona 3abe3neuents payioOHANLHUX NApPAMempie CHPAMO8Y8aia
PO3NOOINbHUKA BUCIBHO20 anapama HeobXiOHo, wob Koegiyichm
eapiayii nponycknoi 30amHocmi 8ucignoco anapama 60ys
MIHIMATLHUM, @ NPONYCKHA 30AMHICMb BUCIBHO20 anapama 0yia
MAKCUMATLHOIO.
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CTAH IIMTAHHA TA IOCTAHOBKA
INNPOBJIEMH

Bucis — ne BaxxiIuBHUII €Tall CeEJIEKIIHHOIO
BUPOOHUIITBAa HACiHHS IpiOHOHACIHHUX KYyJBTYD.
Ile mosCHIOETBCA HEOOXIAHICTIO OTpPUMaHHS
BHCOKOSIKICHMX IIOCIBIB Ha IIOYaTKOBIM cramil
JOOCHIDKEHHST Ta MONEPEeIHBOT0 PO3MHOXKECHHS
HOBHX COPTIB 1 riOpuziB ApiOHOHACIHHUX KYJIBTYP
(Shepelev et al., 2016; Shackley et al., 2019;
Monoyokuti ma in., 2006, Bacunvxiecokuti &
Koumapcwruti, 2016, Karemuix ma in., 2020).

BuciBauii amapat — me OOWH i3 HAWOUTBIIT
BOXJIMBUX poOOYMX OpraHiB ciBanku. Bin
MpU3HAYCHUH [T BiOWpaHHS i3 3arajbHOI Macu
HACiHHS MEBHOI KiJBKOCTI HaciHWH 1 GOpMyBaHHS
iX BHXIZHOTO TOTOKY i3 3alaHUMHU TapaMeTpamMu
(Shevchenko & Aliiev, 2018). Tomy Bim poboTH
BHCIBHHAX amnapaTiB CiBaJlOK 3aJeKUTh SKICTh
pO3IIOAUTY HACIHHSA B psAOKaX Ta B IUJIOMY Ha
3aciTHOMY TOJIi.

Hns BuciBy ApiOHOHACIHHHMX KyJBTYp Ha
TISTHKAaX COPTOBHIIPOOYBAaHHS Ta IMOMEPETHLOTO
PO3MHOXEHHSI 3aCTOCOBYIOTH €JIeKTPOMEXaHIYHi
ciBanku (Aponyo ma in., 2021). OgHak, BOHU HE
3a0e3Me4YyloTh PIBHOMIPHOTO PO3MOALTY HACiHHSA
B3JIOBXX PSAKIB, IO 3YMOBJIEHO HEraTUBHUM
BIUIMBOM BUMAJKOBHX (aKTOpiB MijJ 4Yac BHUCIBY.
Sk HacHioOK, MOCIBU € HEpiBHOMIpHUMH — i3
3aryIieHHsIM abo pO3piIKEHHAM POCIUH y PAOKY,
o, Yy CBOIO 4epry, 3YMOBJIOE 3HHKCHHS
YPOXKaWHOCTI CEJICKIIHHOIIIHHUX JIPIOHOHACIHHUX
KYJBTYP.

[Iportec BuCiBY apiOHOHACIHHUX KYJIBTYp 3a
JIOTIOMOTOI0  €JICKTPOMEXAHIYHOTO  BUCIBHOTO
armapara IoJisirae y J03yBaHHI 1 TpaHCIIOPTYBaHHI
HaciHHS 1O HaciHHenpoBony (Hponyo ma iu.,
2021). VY ciBankax 3 eICKTPOMEXaHIYHUM
BHCIBHMM amapaTroM HACiHHS 3aBaHTAXYETHCS O
MICTKOCTI BHUCIBHOTO arapara, Je¢ BHWIaJKOBHM
YIUHOM PO3TAIIOBYETHCA (BUMAAKOBE IMaKyBaHH:).
I3 micTkoCTi BHCiBHOTO amapara, yepe3 A03yroui
OTBOPH, HACIHHS HAJXOJUTh IO PO3MOALIHHUKIB 1
MEPEMIIIY€ThCS JI0 HACIHHEMTPOBOJTY .

Cy4acHi TeOpeTUYHI JIOCIIPKCHHS MEXaHIKO-
TEXHOJIOTIYHUX IPOLECIB, 30KpeMa IPOLECY
MepeMillleHHs] HACiHWH BHACTINOK Iii poOoumx
OpraHiB TEXHIYHHUX 3ac00iB, 3BOIATHCS IO
AHAIIITUYHUX METOJIB. BHACHIiOK 3acTOCYBaHHS
OUX METOMAIB OTPUMYIOTh CKJagHI CHCTeMHU
mudepeHIlifaNX piBHAHD 13 TPaHWUYHAMH Ta
nodatkoBuMu ymoBamu (Aliev et al., 2018a; Aliev
et al., 2018b). SIx mpaBwio, 1i cUCTEMH PiBHSHb
HE MalOThb PO3B’S3KY TPAAMLIHHMMH METOJaMH,

TOMY BUHHKAa€ HEOOXiNHICTh B X YHCEITBHOMY
pO3B’s3yBaHHI i3  BUKOPHCTAHHSIM  METOIIB
KOMIT FOTEPHOTO MOJICITIOBAHHSI.

OTxe, HOCTIDKEHHS, M0 CHOPSAMOBaHI Ha
YIAOCKOHAIIEHHS TPOIEeCY JO3yBaHHS HACIHHS
BHCIBHUMH amapaTaMd CeJICKI[IHHUX CIBaJIOK,
MalOTh BaXJHMBE HAayKOBE Ta  IPAaKTUYHE
3HAYCHHS.

MeTta pocaig)XKeHHA — OOIpyHTYBaHHS
paIioHaIbHHUX rapaMeTpiB CHpsIMOBYBaua
pPO3IOAUTEHAKA BHCIBHOTO arapaTa CeJeKIiHHOl
CIBaJIKM JUIS TIABUIICHHS TOYHOCTI BHCIBY
HaciHHS IpiOHOHACIHHUX KYJBTYD.

MATEPIAJIN I METOJAU

CropsMoBYBad y pO3MOALIBHUKY BHCIBHOTO
armapara CeJeKLiHOI CiBaJKH BHKOHaHO Yy (opmi
XKoo0a, AKMM pyxaroThes Hacinuau (puc. 1)
(Hayrox ma in., 2021). OCHOBHHM 3aBIaHHIM
AQHATITUYHHUX JOCHI/KEHb € BU3HAYEHHS KyTa
HaXWIIy f Ta KyTa 3BYXKE€HHS MOTOKY y (KyT Mik
JBOMa TBIpHUMH CIPSMOBYBaya) CIPSMOBYBada,
3a SIKUX MPOITyCKHA 3aTHICTh BHCIBHOTO amapara
cenekuiHoi ciBanku Qg4 € piBHOMIpHOIO, TOOTO
koedimienT Bapiamii mpomyckroi 3matHocTi A(Qq')
JOCSITa€ MiHIMAJIBHOTO 3HAYCHHSI:

2@ =708, @
d

e A(Qd) koeilieHT Bapialii MPOITYyCKHOT
smatHocTi Qg4 BuciBHOTO amapata; o(Qd) —
CepeIHbOKBAAPAaTUUHE BIAXWIEHHS IPOITyCKHOT
3matHoCcTi Qg BI/ICiBHOFO_ amapara CeJeKIIiHO1
ciBasky, mrt (Hacinun)/c; Q4' —cepellHe 3HAUCHHSI
mporyckHoi 3matHocTi Q4 BHCIBHOTO amapata
CEJIEKLIMHOI C1BaJIKH, IIT/C.

Jliist mpoBeieHHs JOCIHIPKEHHST PyXy HaciHHS
NpiOHOHACIHHUX KYJBTYp Y  PO3HOAUIBHHUKY
BHCIBHOTO amapara CiBaJKd BHKOPHCTaHI METOIN
YHCENBHOTO  MOJENIOBAaHHA 3  MPOTPaMHOIO
nakery STAR-CCM+ (Yaropud et al., 2022;
Aponyo & Hayok, 2021; HAponyo ma in., 2021).
dakropu MOCTIMKEHh Ta iX piBHI TOJaHI B
Tadauni 1. HaliMennie 3HaueHHsl KyTiB f Ta y
BHOMpasocs i3 ypaxyBaHHSM, IO HACiHHS Mae
pyxaTucs MOXWIOK IUIOIMHOK 0€3 YTBOPEHHS
TPYIOK: Pmin = ymin = arctg(k) = arctg(0,58) = 0,525
(me k — xoe(illieHT TepTA-CIOKOI HACIHHS
MOBEPXHEIO crpsiMoBYyBada). Ilnman mocmimxenp —
IOBHOMAKTOPHHUIA 3 KinbKicTio gocmigis — 3° = 27.
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KinbkicTh MOBTOPEHb KOXXHOTO JOCHILY — TpPH.
Pospaxosani cepeani 3HaueHHs Qq' 1 A(Qqd') Takoxk
noxadi B Tadaumi 1.

Puc. 1 — MoaenmoBaHHs pyXy HaciHHA y
PO3MOAUTEHAKY BHCIBHOTO arapara

PE3YJIbTATU AOCIIAKEHHA
TA OBrOBOPEHHA

Bizyamizariss MonmenfoBaHHs pyXy HACiHHS B
pPO3IMOMUTLHAKY BHCIBHOTO amapara IoJaHa Ha
puc. 2-4. Anami3z OTpUMaHUX MAHUX JJO3BOJISE
CTBEpPIKYBaTH, 10 3MEHIIEHHS CEpeaHbOl
MPOIYCKHOI 37aTHOCTI BHCiBHOro amapara Qq'
MOPIBHSHO 3 MPOIYCKHOO 3JIaTHICTIO 1o3aTtopa Qg
Ta 30iIbLIEHHS i1 PIBHOMIPHOCTI BigOyBaeThbCs
BHACHIIOK 3MeHIIeHHS KoedimieHTa Bapiamii
A(Qqd). PesympraTh OOCHiIKEHb TOmaHI
Tabauui 1. 3a 7OMOMOroI0 MPOTPAMHOTO TMAKETy
Wolfram Mathematica oTrpumano piBHSIHHSA
MIPOITYCKHOI 37IaTHOCTI BHCiBHOTO amapata Qg 3
KOZIOBaHUMH (PaKTOPaMH:

Q,'=431321+26,2741x, +0,0259259x7 +

+2,87099x, +1,85926x, X, —1,4537X5 +
+11,7327X5 + 7,77593X, X5 — 0,0277778X, X5 —

—3,87593x%Z, (2)

e X1 — KOJOBaHe 3Ha4€HHS IPOIYCKHOI 31aTHOCTI
7103aTOpa; X2 — KOJOBaHE 3HAYEHHs KyTa [, X2 —
KOJIOBaHE 3HAUYEHHS KyTa .

Taoauus 1 — Pe3ynbraTi 10CiiKeHHS pyXy HACIHHS y PO3MOMIIBHUKY BUCIBHOTO anapara

Ne  Tlpomyckna Kyt Kyt [IpomyckHa 37aTHICTD KoedirienT Bapiariii nporryckHo1
/0 3OaTHICTH 3BYXKCHHA  HaXWIy BUCiBHOTO amapara Qg', mr/c 3IATHOCTi BUCIBHOTO amapara
no3aropa MOTOKY y,  f3, pan A(Qq)
Qu, /e pai cepenHe 1 2 3 CepeiHe
1 2 3 4 5 8 9 10 11 12
1 20 0,524 0524 79 79 74 7,7 0,61 058 0,57 0,59
2 20 0,524 0,785 13,4 133 125 13,1 0,67 0,60 0,60 0,62
3 20 0,524 1,047 15,7 159 153 15,6 084 0,79 081 0,81
4 20 0,785 0524 94 96 87 9,2 0,65 0,58 0,59 0,61
5 20 0,785 0,785 150 148 1472 14,7 0,71 0,62 0,66 0,66
6 20 0,785 1,047 17,7 17,0 16,8 17,2 091 0,85 0,85 0,87
7 20 1,047 0,524 10,1 99 95 9,8 0,74 0,68 0,70 0,71
8 20 1,047 0,785 153 152 144 15,0 0,78 0,71 0,71 0,73
9 20 1,047 1,047 181 179 171 17,7 098 089 091 0,93
10 60 0,524 0,524 236 234 227 23,2 0,63 057 0,56 0,59
11 60 0,524 0,785 389 389 383 38,7 0,65 0,62 0,60 0,62
12 60 0,524 1,047 47,3 46,8 46,3 46,8 0,88 080 0,81 0,83
13 60 0,785 0,524 28,0 274 270 27,5 0,67 0,62 0,60 0,63
14 60 0,785 0,785 43,4 433 426 43,1 0,70 0,63 0,64 0,66
15 60 0,785 1,047 515 50,8 50,6 51,0 091 085 0,85 0,87
16 60 1,047 0,524 29,3 29,2 28,6 29,0 0,74 0,67 0,69 0,70

10
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[Iponosxenns Tadaumi 1

1 2 3 4 5 6 7 8 9 10 11 12
17 60 1,047 0,785 44,7 445 4472 44,5 0,77 0,74 0,73 0,75
18 60 1,047 1,047 52,7 52,5 521 52,4 097 091 0,93 0,94
19 100 0,524 0,524 39,2 38,6 382 38,7 0,64 059 0,57 0,60
20 100 0,524 0,785 64,8 64,7 644 64,6 0,66 0,62 0,63 0,64
21 100 0,524 1,047 782 778 77,2 77,7 0,87 0,80 0,80 0,82
22 100 0,785 0,524 46,3 459 454 45,9 0,68 059 0,62 0,63
23 100 0,785 0,785 718 720 714 71,7 0,69 0,62 0,66 0,66
24 100 0,785 1,047 852 850 844 84,9 09 081 0,85 0,85
25 100 1,047 0,524 48,2 483 478 48,1 0,72 0,68 0,69 0,70
26 100 1,047 0,785 748 741 739 74,3 080 0,74 0,74 0,76
27 100 1,047 1,047 873 87,1 86,7 87,0 096 093 091 0,93

IIII.IIIIIIIIIIIIIIIIIIHI|II||II|||II||I
(Qa) =

m Bxin Qq=20 mr/c;
B Buxin Qd =17,7 mr/c; A(Qd) 0,59_

0.014
0.023
0.026 —
&~

=

EdextuBHuii qiametp HaciHHI D, M

Puc. 2 — Bizyanizauist pe3yabpTaTiB YMCENFHOTO MOJCITIOBAHHS PyXY HAaciHHS B PO3MOIITBHUKY
BUCiBHOTO amapara (gocuig Ne 1, Taéanus 1)

IIIIIIIIIIIIHIIIIHIIIIIHIIIIIIIIIIIII
0,9

mBxin Q4= 20 mr/c; A(Qy) =
® Buxin Q4 = 13,1 mrr/c; A(Qy) = 0,62
|1

0,013 ; 0,017
o I 1

EdexTuBHuil niametp HaciHHI D, M

2 S
2 88833¢€ L,m
O. (=]

-0.034
-0.028
-0.02

Puc. 3 — Bizyauizaliist pe3ynbTaTiB 4UMCENBHOTO MOJICIOBAHHS PYXY HACIHHSI B PO3MOJUILHUKY
BHCiBHOTO anapata (mociia Ne 2, Ta6auns 1)

11
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HuuunnuauL
®Bxix Og=20 mt/c; A(Qy) = 0,98

0.013 0.015 0.017
m i R

EdextuBHuit giameTp HaciHHA D, M

® Buxin Q4 = 15,6 mrr/c; A(Q,) = 0,81
I

0.002

Puc. 4 — Bizyaizarist pe3ynbTaTiB YACEIHHOTO MOJIEITIOBAHHS PYXY HACiHHS B PO3MOAUTEHUKY
BuciBHOTO amapara (mociig Ne 3, Ta6auus 1)

Pesynpratn  cTatucTHYHOrO - O0OpPOOIICHHA
piBHsHHSA (2) mofaHi B Ta6auui 2. YpaxoByouu
Tabmu4He 3HAYeHHs  kputepito  CThloJeHTa
t(0,05;54) = 2, oTpuMaHO PIiBHSHHS HPOITyCKHOT
3MaTHOCTI BHCIBHOrO amapara ciBamku Qg4 3
HaTypaabHUMH (pakTopamu (puc. 5):

Q,'=-44,5759—0,0648676Q, + 33,5619/ +
+017741Q, B — 21177487 +88,9114y +
+0,741978Q, y — 56,4642 2. A).

Amnami3 rpadikiB Ha pHc. 5 Tokaszye, o i3
301IBLICHHSIM TIPOITYCKHOI 3AaTHOCTI J1o3aTropa
Qd, KyTa 3BYXEHHS NOTOKY y Ta KyTa HaxuiIy
CHpsMOBYBaua f IPOITyCKHA 3/aTHICTh BHCIBHOTO
anmapata Q¢ 30inbmIyeThcs. 3a  J0MOMOIOIO
nporpamHoro makery Wolfram Mathematica
OTPUMAHO pIBHSHHS perpecii i KoedilieHTa
Bapiamii TPOMYyCKHOI  3JaTHOCTI  BHCIBHOTO
amapara A(Qq'") 3 KoJ0BaHUMH (haKTOPaMHU:

A(Qq4') =0,664815+0,00333333x, —

—0,00222222x7 +0,0564815x, —

~0,00111111x,x, +0,0216667x2 +
+0,117407x, —0,00222222x, X, +

+9,61481-10 " x,x, +0,0777778xZ.  (4)

PesympraTn  cTaTHCTHYHOTO  OOpOOICHHS
piBasiHHS (4) monmani B Tadauui 3. YpaxoByrooun
TabiauyHe  3HayeHHs ~ kputepito  CTploJeHTa

t(0,05;54) = 2, oTrpumaHo piBHSHHS KoedillieHTa

Bapiallii MPOIyCKHOI 34aTHOCTI BUCIBHOTO amapara
A(Qq') 3 HarypanbHuME akTopamu (puc. 6):

A(Q,") =1,03654-0,279974/ +0,3156383° —

-1,33078y +1,13306y 2. 5)

Od, mrt/c

1 p=1.047pan
o y= 1,047 pan
70} ’
60}
50}
40}
30}

40 60 80 100 >
Qa, miT/c
a
Qa=100 mrr/c

Od', mrr/c

1.0

0

Puc. 5 — I'padigni 3a1meKHOCTI MIPOITYCKHOT
3IaTHOCTI BHCIBHOTO amnapara Qqg' Bi MpoIrycKHOT
3matHocTi mo3atopa Qq(a) Ta Bix KyTiB y i S (0)

12
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Ta6aunus 2 — PesynpTaty CTaTUCTHYHOTO 0OpOOIeHHS PiBHAHHS (2)

KoeditrienT piBHsaHHS (2) 3uaveHHs KoeiieHTiB piBHAHHS (2) Kpurepiit CteroneHta
1 2 3

ao 43,1321 63,3971
a 26,2741 83,4256
a 2,87099 9,11598
as 11,7327 37,2538
a2 1,85926 4,82021
ais 7,77593 20,1594
az —0,0277778 —-0,0720152
an 0,0259259 0,0475276
ax —1,4537 —2,66494
as3 —3,87593 —7,10537

Ta6auus 3 — Pesynpratn cTaTUCTUIHOTO 00pOOIeHHS piBHAHHS (4)

Koedimient pisastaust (4) 3uaveHns KoeiieHTiB piBHAHHS (4) Kpurepiit CteroneHTa
1 2 3

ao 0,664815 141,526

a 0,00333333 1,53292

a 0,0564815 25,9744

as 0,117407 53,9927
e —0,00111111 -0,417207
a3 —0,00222222 -0,834413
azs 9,61481-10°% 3,61023-10
an —0,00222222 —0,590019
a2 0,0216667 5,75269
ass 0,0777778 20,6507

0.9

0.8

AQd) 5
0.6

A.pem V. pal

Puc. 6 — IloBepxHs Biaryky koedimienTa Bapiarii
NPOMYCKHOT 31aTHOCTI BUCiBHOTO anmapata A(Qq')
3aJIe)KHO BiJ KYTiB y Ta 8

Amnamiz rpadika Ha pHc. 6 Tokasye, 1 i3
30UTBINIEHHSAM KyTa 3BYKCHHS IOTOKY ) Ta KyTa

HaxWiIy CcrpsiMoByBaya f koeQilieHT Bapiamii
NPOITYCKHOI 31aTHOCTI BUCiBHOro amapara A(Qq')
30inbiryeTbes. [lponyckHa 3qaTtHicTs go3aTtopa Qq
He BrutuBae Ha A(Qq').

Jiist 3abe3neveHHs pauioHaJbHUX MapaMeTpiB
CIIPSIMOBYBa4a PO3MOAITBHUKA BUCIBHOTO arapara
HE0OXiTHO, MO0 KOoe(IieHT Bapiarlii IpoImycKHOT
3gatHocTi  BuciBHOro amapata A(Qd) Oys
MiHIMaJIbHUM, a MPOIYCKHA 3JaTHICTH BHUCIBHOTO
amapara Qg' — MakCHMaIIbHOIO, TOOTO:

A(Qy") — min;
Qg '— max;

20 <Q, <100; (6)
0,524 < 3 <1,047,
0,524 < y <1,047.

13



CI/IbCBKOT'OCITOAAPCBHKI MAIIIMHH, 2023, Bun. 49

AGRICULTURAL MACHINES, 2023, Vol. 49

Po3p’sizytoun  cucremy  piBHSIHB  (6),
ypaxoByIOUH piBHSAHHSA (5), OTpEMaeMo Al Oyab-
sskoro Qg S = 0,7328 pam (42°), y = 0,785 pan
(45°). 3a mux 3HadeHb f 1 y KoedimieHT Bapiamii
MpOoIycKHOI 31aTHOCTI amapara A(Qq) = 0,65, mo
y 1,5 pa3u Oinpmmii 3a 3Ha4eHHS KoedilieHTa
Bapiallii mpomyckHoi 3maTHocTi go3aropa A(Qq).
OTxe, pe3ynbTaTH JIO3BOJSIOTH CTBEP/DKYBATH,
oo po3poOsieHHid BHCIBHUM amapar 3a0e3meuye
ITiIBUIIIEHHS TOYHOCTI BUCIBY.

BUCHOBKHA

Jns 3a0e3neyeHHs] BUCOKOI TOYHOCTI BHCIBY
y PO3MOIIIFHUKY BHCIBHOTO amapara HeoOXiTHO
BCTaHOBJIIOBATH CIPSIMOBYBA4 HACIHHS, SKHH Ma€e
dbopmMy skoy00a. 3a pes3ysibTaTaMH YHCEIBHOTO
MOJICJIIOBAHHSI PYXy HAciHHS Yy pO3HOAUIBHHUKY
BHCIBHOTO arapara CENEKIIHHOT ClBaJIKHA
INpiOHOHACIHHUX KYJNBTYpP OTPHMAaHO 3aJIe)KHOCTI
MIPOIYCKHOI 3JaTHOCTI BHCiBHOTO amaparta Qg Ta
koedimienTa Bapiamii TPOITYCKHOI  3aTHOCTI
BuciBHoro amapata A(Qq¢) Bim mpomyckHOI
31aTHOCTI o3aTtopa Qd, KyTa 3BY>KEHHS MIOTOKY §
Ta KyTa HaxXwily CcHOpsMoByBada f. Bracmimox
aHaNli3y OTPHUMAaHMWX PIBHAHb BCTAaHOBJEHO, IO
Ui 3a0e3MeveHHs palioHalbHUX —IapaMeTpiB
3allPOTNIOHOBAHOTO CIPSIMOBYBada PO3MOIITbHUKA
BHCIBHOTO arapara HeoOXigHo, 00 KoedillieHT

Bapialii  MPOMYCKHOi  3JaTHOCTI ~ BUCIBHOTO
amapata A(Qqg) OyB MiHIMambHUM, a MPOIYCKHA
3gaTHicTh Q¢ — MakcuMmanbHOIO. Po3B’si3aHHS

cucTeMH piBHAHB (6), ypaxoBytouu piBHSHHS (3)
ta (5), 103BOJWIO OTpUMATH JiJisi Oyab-aKoro Qq:
S =0,7328 pax (42°), y = 0,785 pax (45°). 3a mux
3HaueHb  Koe(dimieHT  Bapiamii  mpoITycKHOI
3patHocTi BuciBHOrO amapata A(Qq¢) B 1,5 pasu
Olnpimii 3a KoediwieHT Bapiauii HPOMyCKHOT
3matHocTi  jgo3aropa  A(Qq), 1m0 BKasye Ha
ITiIBUIIIEHHST TOYHOCTI BUCIBY BUCIBHOTO amapara.
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Ingpopmayis 0151 aemopie ma yumauie

Yci cmammi, wo nybaikyromucsl y #cypHasi, npoxodsims 0608°13K08¢e peyeH3y8aHHS, SKe
30ilicHIEMbCS 3a AHOHIMHOK POpMOI0 sK 0151 asmopis, mak i 0151 peyeH3eHmia
(nodsiiiHe caine peyeH3y8aHHS).

YHikaabHicmb mekcmie nybaikayit nepegipsiemubcsi 3a 00N0M02010 cucmeMu NOWyKy
o3Hak naaziamy Unicheck.

3a docmosipHicmb suknadeHux y cmammi gpakmis, yumam ma iHwux eidomocmetl
gidnosidanbHicmb Hece asmop (asmopul).

Asmopcbki npasa: 3a asmopamu 36epizcaromscs yci a8mopcbKi npasa ma npasa
Ha 8UOAHHS 6€3 06MexHCceHb.

)KypHCI./I do3s0.51€ Kopucmyeavam: Humamu, 3asaHmasnxcyeamu, Koniroeamu, nowuprveamu,
dpyKyeamu ma nocusiamucsl Ha N08HI mekcmu cmamell 30 yMO8U 3A3HAYEHHsS aemopcmed.
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