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1. Incepranis NpucBsYeHa Y O0CKOHAJIEHHIO POOOTY MHEBMATUYHOI CUCTEMU CiBaJIKU TOYHOTO BUCiBY. OCHOBHI
3yCHUJIJISI 30CE€PEIKEHI HAa BUBYEHHI Ta JOCIIIIPKEHHSI POOOTH THEBMATUYHOI CUCTEMU, POOOTI BiILIEHTPOBOTO
pafiasbHOrO BeHTUISITOpa. OTpUMaHi pe3ysbTaTi Ta po3po6IeHi METOAUKYA MOXKYTh OYTY BUKOPUCTAHI /1715
IOCJIiIPKEHHS], IPOEKTYBAHHS Ta MO EPHi3allii THEBMATUYHMX CUCTEM CLIbCbKOTOCIIOAAPCHKUX MAIINH.
[THeBMaTHYHi CiBaJIKA JABHO 3aCTOCOBYIOTBCS arpapisiMu, 3aBJsIKU BUCOKiM TOYHOCTI BUCIBY, CTabiIbBHOMY
D03YBaHHIO HACIHHS Ta WIBUAKOCTI poO60TU. BUKOpHCTaHHS BaKyyMy ab0 HaJJIMIIKOBOTO THCKY, 3abe3neuye HaliliHy
1oJla4y HaciHHS 3 6yHKepa, 10ro JO3yBaHHS Ta TPAHCIOPTYBAHHS 0 I'PYHTY. [IpoTe NHeBMaTU4YHA CUCTEMa CiBajK1
Mae HeJOJIiKM: BTPATH TUCKY Yepe3 HETePMETHUYHI 3'€JHAHHS, IiIpaBJliyHi OIIOPU B MariCTpassx, He ONTUMAJIbHI

PE>XKUMU POOOTH BUCIBHUX aIlaparis, 10 IPU3BOAUTH 0 IPOMYCKIB i 3BOEHUX BUCIBiB, 3HU)KEHHS 3arajlbHOi



e(eKTUBHOCTI Ta NOTPedHU B [OJATKOBUX I10JIbOBUX POO6OTaX. TOMY NOTPiGHO NPOBOLUTH BIOCKOHAIEHHS
KOHCTPYKIi#1 Ta HifBUILIYBaTH aJAlITUBHICTb 0O MiHJIMBUX TEXHOJIOTIN 06pO6iTKyY. B nucepTaniiiHiii po6oTi
[IOCTaBJIEHA META — MiJBULINTY SKICTb BUCIBY HACIHHS [IPOCAIIHUX KYJIbTYP, LJISIXOM yJIOCKOHAJIEHHS Ta
OOIpYHTYBaHHSI PalliOHAJIbHUX 3HAUY€Hb [1APAMETPiB THEBMATUYHOI CUCTEMU CiBaJIKU. JIJ1s1 JOCSTHEHHS Liiel MeTH
B34TO [I0 JOCJIIPKEHHS 0COOIMBOCTI TEXHOJIOTIYHOrO NMPOLECY NOCIBY HACIHHS MPOCANHUX KYJIBTYP CiBaJKaMMU.
YBara npupisnsnach sSIKOCTi 10CiBy, Qi3UKO — MeXaHIYHUM, aepOJIMHaMiYHMM BJIaCTHMBOCTSIM HaCiHHEBOrO Martepiaiy,
aHaJli3y BIJIUBY THCKY, 11O CTBOPIOEThCSI BPB, reoMeTpUYHUM BIACTUBOCTSIM KyJbTypu. [TpuHiun po6otu BPB Ta
BIUIUB KOHCTPYKTUBHUX OCOGIMBOCTEN TPYOOIIPOBO/IB, & TAKOXK BiZi0YBA€THCSI 3HAHOMCTBO 3 JOCTIiIKEHHIM
po60Y0ro Npoliecy, Mo NPoTiKae Y IPOTOYHIN YaCTUHI MHEeBMATUYHOI CUCTEMHU CiBaJIKU. PO3IjsiHyTO 0OCOGINBOCTI
KOHCTPYKLii BPB, 3an1pononoBaHo Buj, IPOTOYHOI CUCTEMU 3 KOHTPOJILHUMU II€pepi3aMy Ha OCHOBI, SIKOTO
IIPOBOJIMBCS aHaJi3 CTUCHYTOTO IOBITPSIHOTO IOTOKY. 3a Pe3y/bTaTaMU JOCJIiIKE€HHSI, BCTAHOBJIEHO 3aJIEXKHICTb
NOTPi6HMX MiHIMAJIBHUX XapAaKTEPUCTUK MOBITPSHOrO IOTOKY Bifl MIBUIKOCTi BUTAHHS (a€pOAMHAMIYHUX
XapaKTePUCTUK BUCIBHOTO HACiHHS), KOHCTPYKTUBHUX 0COOJIMBOCTEN TPybonpoBoiB, BPB, B3aemozii y mapax
IIOCiBHOT'O Marepiasy B HaciHHeBiN kamepi. [IpoaHanizoBano npuHuuny po6otu BPB Ta npouecy, mo BindyBaoThCst
y IPOTOYHIN YaCTHHi. 3'1COBAHO BIJIMB CUJI Ta KOHCTPYKLIMHUX OCOOJIIMBOCTEN CUCTEMH, SIKi BIVIMBAIOTh HA
YTBOPEHHSI 3pUBY Ta BUXOPiB IIOBITPSIHOTO MTOTOKY Ta SIK HACJIiZOK, 3HKEHHS SIKOCTi pOOOTH BUCIBHOTO arapary.
CTBOpEHO MaTeMaTU4Hy MOJeJib Ipolecy poooTy BPB B mHeBMaTHyHIl cucTeMmi ciBasiku. [IpoBeneHo aHai3 Ta
PO3PaxyHOK KOHCTPYKIIisl BEHTUJISITOPA. PO3TJISIHYTO OCOOJIMBOCTI MOJIEJIIOBAHHSI T€Yill Fa30BUX IIOTOKIB 3
BUKOPHCTaHHIM cepenHiX piBHsSIHb Har'e — Ctokca 3a vacom (RANS), mpoctopom (LES), ribpunHi ninxonu (DES). Sk
pe3yJbTaT BUKOHAHOi POOOTH ITPOBEIEHO aHalli3 Ta PO3PaXyHOK KOHCTPYKILis BEHTUIISITOPA, 1110 3abe3redye
HEOOXiJIHy MPOAYKTUBHICTb CiBaJIKU. 3alIPOIIOHOBAHO METOAMKY PO3PaxyHKy F€OMETPUYHUX Ta ra30iMHaMIUHUAX
XapakTepucTuk BPB, mpoBejeHO MOMIEeIIOBaHHS IOBEIiHKY TE€Uill Ta30BUX ITOTOKIB 3 BUKOPUCTAHHSIM Cy4aCHUX
[IPOrpaMHUX KOMILJIEKCiB. Ha OCHOBI aHaMITHYHUX Ta eMIIPUYHUX AOCiTKeHb 3a[IPOTIOHOBAHO IT'SITH (GaKTOPHY
perpeciiiny MaTeMaTuyHy MOJEJIb, 11J0 BCTAHOBJIIOE 3B'I30K MK napameTrpamu BPB Ta napameTpamu NHEBMaTUYHO]
CcHACTeMU TPyOOIIPOBOiB Ta BUCIBHUX aIlaparTiB CiBaJIKM TOYHOTO BUCIiBY. Jlo moCigKyBaHUX (aKTOPIB BiIHECIIN: KYT
YCTaHOBKHU JIONIATOK Ha BXO[i Ta Buxo[ii 3 PK, KisibKicTh 1011aToK; yactoTa o6epranns PK, macoBa BuTpara HoBiTpsl.
AHasi3 BCTaHOBUB BIIMB LIUX (PaKTOPiB Ha NPOLIECU B CUCTEMI Ta BUBHAUMJIX HAIIPSIMKU ONTHUMI3allii KOHCTPYKLi.
BukoHaHi TEXHOJIOTIUHI Ta KOHCTPYKTMBHI PO3pPaxyHKM Ta M00YI0BaHO J1JabOPAaTOPHMIA CTEH, 10 OCIIiPKEHHIO
po6oTtu BPB. O6po06JieHi Ta IpoaHasli3oBaHi pe3yIbTaTy QOCTiIKeHb pisHuX TUIMiB PK, BCTaHOBJIEHO NIepeBary mono
HOBOI KOHCTpyKii BPB npu 3agaHux rpaHMYHUX YMOBax. 3alpONOHOBAaHI KOHCTPYKTUBHI 3MiHM THEBMATUYHOI
CHCTEMHU /11 PO3LIMPEHHS AiITHKYU cTabibHOCTI poboTu BPB, pexoMeH0BaHO J0AATKOBO BCTAHOBJIIOBATH
CIIPSIMJISIIOUN allapaTy, Ha BXOZi Ta IOBEPXHi KOHYCONOLi6HOI pOpMU, PEKOMEHL0BAHO MOAEPHI3yBaTU CUCTEMY
PO3rajy>KeHHs JJAaHOK TPyOOIPOBOIiB Ta 3MiHM KyTa HaXUJy [J1s1 TPiliHMKA, 3pOOMTU GiJIbIl [1OJIOTi KYTH MiABOLIB
Tpyb6oIpoBoiB. [IpoBeeHO excriepruMeHTaIbHO-BUPOOHUYI BUIIPOOYBaHHS KylacuyHoro BPB (A - 01) Ha 6a3i
ciBasiku VEGA 8 PROFI Ta nocninHoro 3paska BPB (A - 02), o BUroTOBJIEHUH Y BiJ[IOBiIHOCTI 10 TEXHIYHOTO
3aBOaHHs OOCJiIHOrOo 3pa3ka. B xofi nposenenHs BunpodysaHs BPB y 0s1b0BUX yMOBaX Iifl 4aC BUCIBY IIPOCAMTHUAX
KyJIbTyp OyJI0 IIpOaHasi3oBaHO PiBHOMIipPHICTh PO3IOiy B3TOBX OCi psiKa, TIIMOVHY 3aTOPTAHHS Ta MUPUHU
CTpiYKM PO3CiBy. B pe3ysbTarTi OLIiHKM BUCIBHOTO MaTepiajy, BCTAaHOBJIEHO, 110 3aIIPOIIOHOBAHI 3MiHM B KOHCTPYKIIil
PK BeHTU/ISITOPA, 3MEHIIWJIM BUTPATH [IOCIBHOTO MaTepiasly, MiBULIMIIN SKiCTb BUCIBY, 32 PaXyHOK CTabisizarii
[IOTOKY IOBITPS B THEBMaTUYHIM CUCTEMI Ta OTPMMATU NPUPICT BpoKao. Ha 0CHOBI NpOBeAeHNX aHAIITUYHUX Ta
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2. The dissertation is devoted to improving the operation of the pneumatic system of a precision seeder. The main
focus is on studying and analyzing the performance of the pneumatic system and the operation of the centrifugal
radial fan (CRF). The obtained results and developed methods can be applied in the research, design, and
modernization of pneumatic systems for agricultural machinery. Pneumatic seeders have long been used by
farmers due to their high sowing accuracy, stable seed metering, and operational speed. The use of vacuum or
overpressure ensures reliable seed delivery from the hopper, accurate metering, and transportation to the soil.
However, the pneumatic system of a seeder has drawbacks: pressure losses caused by leaky connections, hydraulic



resistance in pipelines, and non-optimal operating modes of seed metering devices, which lead to skips, doubles, a
decrease in overall efficiency, and the need for additional field operations. Therefore, it is necessary to improve the
design and enhance adaptability to changing cultivation technologies.The objective of this dissertation is to
improve the quality of sowing row crops by refining and justifying the optimal parameters of the pneumatic system
of the seeder. To achieve this, the research considered the specifics of the technological process of sowing row
crop seeds with seeders. Attention was paid to sowing quality, the physical-mechanical and aerodynamic
properties of the seed material, the effect of CRF-generated pressure, and the geometric properties of the crop.
The principle of CRF operation and the influence of pipeline design features were examined, along with the
working process occurring in the flow section of the pneumatic system.The design features of the CRF were
studied, and a type of flow system with control cross-sections was proposed, which served as the basis for
analyzing the compressed airflow. The study established the relationship between the minimum required airflow
characteristics and the terminal velocity (aerodynamic characteristics of seeds), pipeline configuration, CRF
design, and interactions within the seed layer in the seed chamber. The principles of CRF operation and the
processes occurring in the flow section were analyzed. The influence of forces and design features on the
formation of flow separation and vortices—and consequently, on the reduced performance of the seed metering
device—was identified. A mathematical model of CRF operation in the pneumatic system was developed. The
design of the fan was analyzed and calculated. Features of gas flow modeling using time-averaged Navier-Stokes
equations (RANS), spatial averaging (LES), and hybrid approaches (DES) were considered. As a result, the fan design
was analyzed and calculated to ensure the required seeder capacity. A methodology was proposed for determining
the geometric and gas-dynamic characteristics of the CRF, and gas flow behavior was modeled using modern
software tools.Based on analytical and experimental studies, a five-factor regression mathematical model was
proposed to establish the relationship between CRF parameters and the parameters of pneumatic pipelines and
seed metering devices of a precision seeder. The studied factors included: inlet and outlet blade angles of the
impeller, number of blades, impeller rotational speed, and air mass flow rate. The analysis determined the
influence of these factors on system processes and identified directions for design optimization.Technological and
structural calculations were performed, and a laboratory test bench was built for CRF research. The results for
different impeller types were processed and analyzed, confirming the advantages of the new CRF design under
given boundary conditions. Design modifications to the pneumatic system were proposed to expand the CRF’s
stability range, including installing guide vanes at the inlet and on conical surfaces, improving pipeline branch
configurations, modifying tee joint angles, and reducing the sharpness of pipeline bends.Experimental field tests
were conducted using the classical CRF (A-01) on a VEGA 8 PROFI seeder and a prototype CRF (A-02)
manufactured in accordance with the technical specifications for the experimental unit. During the field trials for
row crop sowing, uniform seed distribution along the row axis, sowing depth, and sowing strip width were
analyzed.The evaluation of seed placement confirmed that the proposed impeller design modifications reduced
seed material losses and improved sowing quality by stabilizing airflow in the pneumatic system, leading to an
increase in crop yield. Based on analytical and experimental results, conclusions were drawn on ways to improve
the pneumatic system of the seeder
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Biacue IpizBume Im's I1o-6aThKOBI AHTONEHKOB POoMaH BikTOpOBIY

rOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBiganbHUH 32 MiATOTOBKY Minenko Codist IBaniBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI



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

IisiIbHOCTI




