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1. O6rpyHTyBaHHS KOHCTPYKTUBHO-TEXHOJIOTIYHMX IapaMeTpiB BUCIBHOTO anapary CeJyeKLiliHOi ciBalku
Ipi6HOHACIHHEBUX KYJIbTYP

2. Justification of the design and technological parameters of the seeding device of the small-seeded selection
seeder

Pedepar:

1. Inceprauis Ha 3006YTTSI OCBITHbO-HAYKOBOTO CTyIeHs fokTropa ¢inocodii (PhD) 3a cneuianbHicTio 133 'any3ese
MamuHoO6ynyBaHHs (13 MexaniyHa iHXeHepist) — BiHHUIbKUI HallioHaIbHUI arpapHuil yHiBepcuTeT, MiHicTepcTBO
OCBiTH i HayKu YKpainu, BinHuns, 2024. MeTta po60TH noJidrae y nigpuieHi e(peKTUBHOCTI IpoLecy ciBoU
HaCiHHEBOTO Marepiasy ApiOHOHACIHHEBUX KYJIbTYP LJISIXOM YIOCKOHAJIEHHSI KOHCTPYKLii BUCIBHOTO anapary
ceJIeKUiHO] ciBajIKy i3 O6IPYHTOBAaHMMU KOHCTPYKTUBHO-TEXHOJIOTIYHMMU ITapaMeTpaMy, 110 3a0€31e4yIoTh
TOYHUM BUCIB. O6'€KT NOCIIIIPKEHHS — TEXHOJIOTIYHUH NpoLeC B3aeMOZii po60uoro oprany BUCiBHOTO anapary

YIOCKOHAJIEHOI CeJIeKLiMHOI CiBaJIKy i3 HACIHHEBUM MaTepiajioM IpiOHOHACIHHEBUX KYJIbTYP. [IpeIMeT nociIKeHb



— 3aJIEKHICTb [TOKa3HUKIB SIKOCTi BUCIBY, IPOIYKTMBHOCTI i EHEPTeTUYHUX BUTPAT BiJ KOHCTPYKTUBHO-
TEXHOJIOTIYHMX [TapaMeTPiB BUCIBHOTO anapaTy yJOCKOHAIEHOI CeNEKLIMHOI CiBaJK1 y BiTIOBIIHOCTI i3
TEXHOJIOTIYHUMU BUMOTaMH i (i3uKo-MeXaHIYHUMMU BJIACTMBOCTSIMU HaCiHHEBOTO MaTepiaiy ApiOHOHACIHHEBUX
KyJIbTYyp. MeTony JOCIiIKEHb. B OCHOBY TEOPETUYHUX AOCIIIPKEHDb OYAyTh [1OKJIAZI€Hi METOLM YUCEJIBHOTO
MOJEJIIOBaHHS 3 BUKOPUCTAaHHSM OCHOBHUX ITOJIOKEHb TEOPiil KIaCUYHOI MeXaHiKy, ra3ofuHaMiky, Bioparii,
HMOBIpPHOCTI, IPY>KHOCTI, MOZieJiell AUCKPETHUX eJIeMeHTiB, 6araTodas3Hoi B3aemoqii, JlarpaHxeBoi 6araTodasHocCTi.
[Ipu npomy 6yIyTh 3aCTOCOBYBATUCS] METOAU JU(PEPEHLIINHOrO Ta iHTErpaJbHOrO YMCIeHHs. EKCiepuMeHTabHi
IOCJiIKeHHs 6YAYTh IPOBOJAUTUCH 3 BUKOPUCTAHHSAM MaTeMaTUYHOTO METOMY IJIaHYBaHHS €KCIIEPUMEHTY,
METO[IiB HATYPHUX CIIOCTEPEeXKEHb Ta eKCIIEPTHHUX OIL[iHOK, 2 0Opo0OKa Ta aHaJjli3 pe3yJsbTaTiB eKCIIepUMEeHTaIbHUX
IOCIIiIKEHD 3MiMICHIOBATUCS 3 BAUKOPUCTAHHAM TEOPil UIMOBIPHOCTI, KOpPEJIALiHO-PErpeciiHOro aHaisy.
MopemoBaHHS i1 06po6Ka pe3yJIbTaTiB JOCIiIKeHDb Oyie 3MiICHIOBATUCS 3 BUKOPUCTAHHIM IIPOrPAMHUX IIAKETiB
STAR-CCM+ ta Wolfram Cloud. B po6oTi BupimeHa HaykoBa 3a7a4a MigBuieHHs e()eKTUBHOCTI IPOoLecy CiBou
HaCiHHEBOI'O MaTtepiajy ApiOHOHACIHHEBUX KYJIbTYP LIJISIXOM YIOCKOHAJIEHHS! KOHCTPYKLI BUCIBHOTO anapary
CeJIeKLiHO] CiBajIKU i3 O6IPYHTOBaHMMU KOHCTPYKTUBHO-TEXHOJIOTIYHMMU ITapaMeTpaMy, 110 3a0€31e4yI0Th
TOYHUM BUCIB. AHaJI3 pOOOTHU €JIEKTPOMEXaHIYHOI BUCIBHOI cucTeMU «KjieH» 103BOJIMB C(POPMYBATU OCHOBHI
MJISIXY il yIOCKOHAaIeHHS!: HeOOXiIHO BIOCKOHAIUTYU POO0OYMI OpraH BUCIBHOTO anapary [ijisl 3a6e3redeHHs
TOYHOCTI BUCIBY IpiOHOHACiHHEBUX KYJIbTYpP Ha piBHi 95,0 %; 1151 ciBOU AiNTHOK J06a30BOr0 HaCiHHULITBA
HEOOXiJIHO 3a0€31eUYNTH aBTOMATUYHE 3aBaHTAXEHHS HACiHHS Pi3HUX COPTO3Pa3KiB 10 BUCIBHOTO anapary;
notpebye yIOCKOHAJIEHHS CMCTEMA BUCIBY Ha JIiISTHKAX 106a30BOT0 HACiHHUITBA 3 ypaxyBaHHSIM GPS-TpeKkuHry;
€JIEeMEeHTHU CUCTEMHU BUCIBY IMOBUHHI OyTY 6JI0YHUMMU 11714 JIerKoi 3aMiHM 11pu Buxozi ix 3 snamy. CGopMOBaHO OCHOBHI
HaIpPsIMKU [OCJIiI)KEHb: TEOPETUYHMM (Ha OCHOBI YMCEJIBHOTO MOJIE/II0OBAaHHS, BUKOPUCTOBYIOUM METOJ, JUCKPETHUX
€JIEMEHTIB); 1a00PaTOPHOEKCIIEPMMEHTAIbHUI (Ha OCHOBI pO3PO0JIEHOTO i CTBOPEHOTO CTEHY i3 DyXOMUM IOJIEM i
BHCOKOIIBUIKICHOIO BileoKaMepolo aJist ikcallii [107105keHHsI HACiHHS); eKCIIepUMEHTAJIbHO-TI0JIbOBUM MeToZ, (Y
BUPOOHMYMX YMOBAX Ha JOCJiAHUX AisssHKaX). OOrpyHTOBAHO KOHIENTYalbHYy KOHCTPYKTUBHO-TEXHOJIOT{UHY CXEMY
BMCIBHOTIO amnapaTy CeJIEeKLiNHOI CiBalKyu IPiOHOHACIHHEBUX KYJbTYP, SIKAI O3BOJISIE TOBHICTIO aBTOMATU3YBaTU
IIpoLIeC BUCIBY AiITHOK 706a30BOro HaCiHHUIITBA Malke 6e3 y4acTi cesieKuioHepa i3 3a6e3rneyeHHsIM BUCOKOI
TOYHOCTI BUCIBY. 3aCTOCYBaHHS yIOCKOHAJIEHUX BUCIBHUX arapartiB y ckiaji 6a30B0i HaBiCHOI Ps0BOi ciBaKy s
OBOYEBUX i IPIOHOHACIHHEBUX KyJIbTYD «KiieH-4,2» mij] yac BUCiBY €JIiTHOrO HaCiHHS 03MMO] Tipuuli J03BOJIsE
OJleP>KaT! MMTOMUM PiYHMI €KOHOMIYHUH e(peKT y po3mipi 2920 rpH. /Ta NOPiBHAHO i3 6a30BUMU BUCIBHUMU
arapartaMmi 3a paxyHOK 30ibIIeHHS Bpo>karHOCTi Ha 4,0 %. Bu3HaueHo, 1o TepMiH OKyITHOCTI JOaTKOBUX
KalliTaJI0BKJIaeHb [IPU YAOCKOHAJIEH] 6 BUCIBHUX anaparis Ha 1o rnocisy 300 ra eliTHOro HaciHH4 ripyui
craHoBuUTh 0,27 poKy, TOOTO 3a nepinii ce3oH. Kio4yoBi cyioBa: arperart, BUCIBHUI anapar, BUNIPOOyBaHHS, CUTIKUI
marepia, epeKTUBHICTb, CiBOa, I'PYHT, IPOLYKTUBHICTh, pOOOYMII OpraH, yPOsKanHiCTh, YMCEJIbHE MOJeJII0BaHHS,

SKiCTb, TOYHICTb BUCiBY, MOJI€JIIOBAaHHS, HACIHHS

2. Dissertation for the degree of Doctor of Philosophy (PhD) in specialty 133 Industrial Engineering (13 Mechanical
Engineering) - Vinnytsia National Agrarian University, Ministry of Education and Science of Ukraine, Vinnytsia -
2024. The purpose of the work is to increase the efficiency of the process of sowing seed material of small-seeded
crops by improving the design of the seeding device of the selection seeder with justified structural and
technological parameters that ensure accurate sowing. The object of the study is the technological process of
interaction of the working body of the sowing apparatus of the improved selection planter with the seed material
of small-seeded crops. The subject of research is the dependence of indicators of sowing quality, productivity and
energy costs on the structural and technological parameters of the sowing apparatus of the improved selection
seeder in accordance with the technological requirements and physical and mechanical properties of the seed
material of small-seeded crops. Research methods. The theoretical research will be based on the methods of
numerical modeling using the basic principles of the theories of classical mechanics, gas dynamics, vibration,
probability, elasticity, models of discrete elements, multiphase interaction, and Lagrangian multiphase. At the same
time, the methods of differential and integral calculus will be applied. Experimental research will be conducted
using the mathematical method of experiment planning, methods of field observations and expert evaluations, and



the processing and analysis of the results of experimental research will be carried out using probability theory,
correlation-regression analysis. Modeling and processing of research results will be carried out using STARCCM+
and Wolfram Cloud software packages. The paper solves the scientific problem of increasing the efficiency of the
process of sowing seed material of small-seeded crops by improving the design of the sowing apparatus of the
selection seeder with justified structural and technological parameters that ensure accurate sowing. Analysis of
the operation of the «Klen» electromechanical seeding system made it possible to form the main ways of its
improvement: it is necessary to improve the working body of the seeding device to ensure the accuracy of sowing
smallseeded crops at the level of 95,0%; for sowing the plots of pre-basic seed production, it is necessary to
ensure automatic loading of seeds of various varieties to the sowing device; the sowing system in the areas of pre-
basic seed production needs to be improved, taking into account GPS-tracking; the elements of the sowing system
should be modular for easy replacement when they fail. The main directions of research were formed: theoretical
(based on numerical modeling, using the method of discrete elements); laboratory-experimental (on the basis of a
developed and created stand with a moving field and a high-speed video camera for fixing the position of seeds);
experimental field method (in production conditions at experimental sites). The conceptual structural and
technological scheme of the seeding apparatus of the small-seeded selection planter is substantiated, which allows
to fully automate the process of sowing the plots of pre-basic seed production almost without the participation of
the breeder, ensuring high accuracy of sowing. The use of improved seeding devices as part of the basic mounted
seed drill for vegetable and small-seeded crops «Klen-4,2» during the sowing of elite winter mustard seeds makes
it possible to obtain a specific annual economic effect in the amount of 2,920 UAH /ha compared to basic seeding
devices due to the increase yield by 4,0%. It was determined that the payback period of additional capital
investments when improving 6 seeding devices on the sowing area of 300 hectares of elite mustard seeds is 0,27
years, i.e. for the first season.. Keywords: unit, sowing machine, test, loose material, efficiency, sowing, soil,
productivity, working body, productivity, numerical simulation, quality, accuracy of sowing, simulation, seeds
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Biacue IlpizBume Im'st Ilo-6aThKOBI Becenosceka Harazis PoctucasisHa

TOJIOBH pajgu

BaacHe IlpizBume Im'a ITo-6aTbKOBI Becesnoscbka Haranis PocruciiasiBHa

TOJIOBYIOYOTO Ha 3acCimaHHi

BignoBigasnbHuUI 3a MiATOTOBKY Tpyxancpka OneHa

00JIiIKOBHX JOKYMEHTIB

PeectpaTop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




