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1. O6rpyHTyBaHHS KOHCTPYKTMBHO-TEXHOJIOT{YHNX [TApaMETPiB BUCIBHOTO alapaTy CeJIEKLiNHOI CiBalKu

I pi6HOHACIHHEBUX KYJIBTYD

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

Pedepar:

1. Inceprarist Ha 3000YTTSI OCBITHbO-HAYKOBOT'O CTyIEHs JokTopa Ppinocodii (PhD) 3a cnenianbhicTio 133 I'anysese
MamunHOOynyBaHH (13 MexaHiuHa iHXeHepist) - BiHHUIbKUI HalliOHA/ILHUI arpapHuil yHiBepcuTeT, MiHicTepcTBO
OCBiTH i Hayku YKpainu, BinHuig, 2024. MeTa po60Tu noJisirae y nigpuiieHi epekTUBHOCTI IIpolecy CciBou
HaCiHHEBOTO MaTtepiasny ApiOHOHACIHHEBUX KYJIBTYP LJISIXOM YIOCKOHAJIEHHSI KOHCTPYKLii BUCIBHOTO anapary
CEJIEKIIIITHO] CiBaJIKU i3 OOIPYHTOBAaHUMU KOHCTPYKTUBHO-TEXHOJIOTIYHUMU IapaMeTpPaMU, 110 3a6e3MevyioTh
TOYHUM BUCiB. O6'€KT NOCIIIIPKEHHS — TEXHOJIOTIYHUH ITPOoLeC B3aEMOZii po604Oro oprany BUCiBHOTO anapary
YIOCKOHaJIEHOI ceJleKIifHOi ciBasKy i3 HaciHHEBUM MaTepiasioM IpiOHOHACIHHEBUX KyJIbTyp. [IpengMeT JocinkeHb
— 3aJIEKHICTb [TOKa3HUKIB SIKOCTi BUCIBY, IPOAYKTMBHOCTI i EHEPreTUYHUX BUTPAT Bif KOHCTPYKTUBHO-
TEXHOJIOTIYHMX [TapaMETPIB BMCIBHOTO anapaTy yI0CKOHAIEHOI CEeJIEKLINHOI CiBaJIKU Y BiAIOBIIHOCTI i3

TEXHOJIOTIYHUMU BUMOTaMH i (i3uKo-MeXaHIYHUMU BJIACTUBOCTSIMU HaCiHHEBOrO MaTepiaiy ApiOHOHACIHHEBUX



KyJbTyp. MeTOIu JOCIiIKEHDb. B OCHOBY TEOPETUYHUX AOCIIIPKEHDb OYAYTh [IOKJIAL€Hi METOOM YUCEJIBHOTO
MO/IETIOBAHHSI 3 BUKOPUCTAHHSIM OCHOBHUX T0OJIOXKEHb TEOPill KIACUYHOI MEXaHiKU, ra30JuHaMiKy, Bibpaiiii,
JIMOBIPHOCTI, IPY>KHOCTI, MOZieJIel AUCKPETHUX eJIEMEeHTIB, 6araTodasHoi B3aemoqii, JlarpaHxeBoi 6araTodasHocCTi.
IIpu npomy 6yIyTh 32CTOCOBYBATUCS] METOAU JU(PEPEHLINHOrO Ta iHTErPaJbHOTO YMCIeHHS. EKClIepuMeHTabHi
IOCJIiIPKEHHS OyyTh IPOBOJUTUCH 3 BUKOPUCTAHHIM MaTEMAaTUYHOTO METOJY IJIaHYBAHHS €KCIIEPUMEHTY,
METOJiB HaTypPHUX CIIOCTEPEXXEHb Ta EKCIIEPTHUX OLIHOK, 2 00pO0Ka Ta aHasli3 pe3yJIbTaTiB eKClIepUMeHTaIbHUX
IOCIIiIKEHD 3[i/ICHIOBATUCS 3 BAKOPUCTAHHAM TEOPii MIMOBIPHOCTI, KOPEJIALiHO-PErpeciiiHOro aHaisy.
MogemnioBaHHS i1 06po6Ka pe3yIbTaTiB AOCiIKEHD Oye 3iiCHIOBATUCS 3 BUKOPUCTAHHSIM IIPOrPAMHUX T1aKeTiB
STAR-CCM+ ta Wolfram Cloud. B po6oTi BupimeHna HaykoBa 3a7a4a MifgBuiLeHHs e(peKTUBHOCTI IpoLecy CiBou
HACiHHEBOI'O MaTtepiasny ApiOHOHACIHHEBUX KYJIBTYP LIJISIXOM YIOCKOHAJIEHHSI KOHCTPYKLi BUCIBHOTO anapary
CeJIEKLiHO] CiBaJIKU i3 OGIPYHTOBaHMMU KOHCTPYKTUBHO-TEXHOJIOTIYHMMU ITapaMeTpaMy, 10 3a6€31e4yI0Th
TOYHMI BUCIB. AHAJIi3 poOOTU eJleKTpOoMeXaHiuHOi BUCiBHOI cucTemu «KieH» 103B0MB cpOPMYyBATH OCHOBHI
JISIXY i yJI0CKOHaeHHs: HeOOXiHO BIOCKOHAJIUTU pOOOYUI OpraH BUCIBHOTO anapary [ijisl 3a6e3redeHHs
TOYHOCTI BUCIBY JpiGHOHACiHHEBUX KyJIbTYp Ha PiBHI 95,0 %; A5 ciBOM [iSIHOK 4,06a30BOro HACIHHULITBA
HEeOoO0XiIHO 3a6e3Me4YnTH aBTOMAaTUYHE 3aBAaHTAXXEHHSI HACIHHS Pi3HMX COPTO3Pas3KiB 0 BUCIBHOTO anapary;
notpebye yIOCKOHAJIEHHS CMCTEMA BUCIBY Ha JIiISTHKAX 106a30BOT0 HACiHHUITBA 3 ypaxyBaHHSIM GPS-TpeKkuHry;
€JIEMEHTHU CUCTEMHU BUCIBY NIOBUHHI OyTY 6JI0YHUMMU 11714 JIeTKOi 3aMiHM I1pyY BuxoZj ix 3 namy. CGopMOBaHO OCHOBHI
HaMpPsIMKU JOCJIiIP)KEHb: TEOPETUYHMM (Ha OCHOBI YMCEJIBHOTO MOJIE/IIOBAHHS, BUKOPUCTOBYIOUM METOJ, JUCKPETHUX
€JIEMEHTIB); 1a60paTOPHOOEKCIIEPUMEHTAJIbHUIA (HA OCHOBI PO3PO06JIEHOTO i CTBOPEHOTO CTEHY i3 PyXOMUM IOJIEM i
BHCOKOIIBU/IKICHOIO BifleoKaMepoto st ikcallii [107105keHHs HAaCiHHS); eKCIIepUMEHTAJIbHO-TI0JIbOBUI MeToZ, (Y
BMPOOHMYMX YMOBAX Ha JOCJiAHUX AijssHKax). OOrpyHTOBAaHO KOHLENTYaJbHY KOHCTPYKTUBHO-TEXHOJIOTIYHY CXEMY
BMCIBHOTO amnapaTy CeJIEKLiMHOI CiBaJIKu IPiOHOHACIHHEBUX KYJbTYD, SIKAY JJO3BOJISIE TOBHICTIO aBTOMATU3YBaTU
IIpolLiec BUCIBY AiITHOK 706a30BOro HaCiHHUIITBA Malke 6e3 y4acTi cesieKLioHepa i3 3a6e3rnedyeHHsIM BUCOKOI
TOYHOCTI BUCiBY. 3aCTOCYBaHHS yIOCKOHAJIEHUX BUCIBHUX anlaparTiB y ckiai 6a30B0i HaBiCHOI Ps0BOi CiBalIKy AJ1s
OBOYEBUX i IPIOHOHACIHHEBUX KyJIbTYD «KiieH-4,2» mij] yac BUCiBY €JIiTHOrO HaCiHHS 03MMOI Tipuuli J03BOJIsE
ozlep>KaTy MUTOMUIA PiYHUI eKOHOMIUHUI epeKT y po3mipi 2920 rpH. /Ta NOPIBHSHO i3 6a30BUMU BUCIBHUMU
arapataMi 3a paxyHOK 30iJIblIeHHS Bpo>kaliHOCTI Ha 4,0 %. Bu3HaueHo, 1110 TeEpMiH OKYIIHOCTI J0IaTKOBUX
KalliTaJI0BKJIaJeHb [IPU YLOCKOHAJIEH] 6 BUCIBHUX anaparis Ha 1o rocisy 300 ra e1iTHOro HaciHH4 ripyui
craHoBuTh 0,27 poKy, TOOTO 3a nepimunii ce3oH. Kio4yoBi cyioBa: arperat, BUCIBHUM anapar, BUIPOOyBaHHS, CUIIKUI
marepia, epeKTUBHICTb, CiBOa, I'PYHT, IPOLYKTUBHICTb, pOOOYMII OpraH, yPOsKanHiCTh, YMCEJIbHE MO eJIIOBaHHS,

SKiCTb, TOYHICTb BUCiBY, MOJI€JIIOBAHHS, HACIHHSA

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 STARDCCM+
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
smalloseeded 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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