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1. luceprauis nprucBa4YeHa BOOCKOHAJIEHHIO ITHEBMATUYHOI CUCTEMHU CiBaJIKM TOYHOTO BUCIBY i3 3aCTOCYBaHHAM
iHOMBiAYyaIbHOTO BifIIEHTPOBOrO BEHTUISATOPA. PO3IISIHYTO pOOOTY KIIACUYHUX BEHTUJISITOPIB, IEpeBaru Ta
HEeJIOJIiKY THEBMaTUYHUX CHUCTEM, 110 3a6e3I1eYyI0Th BUCOKY TOYHICTb i IBUAKICT BUCiBY. HacsiikoM HETOYHOTO
II0O3yBaHHS HACiHHA € TifgpaBiliyHi BTpATU B THEBMATUYHUX MariCcTpassx, BTpaTy TUCKY IIOBITPS 4epe3 HeSKICHY
reépMETUYHICTb THEBMATUYHI 3'€IHAHHS, HAsSBHICTb Pi3HOMAHITTSI PEXXUMIB pOOOTH BUCIBHUMX anaparis Ta iHme. [y
nigBuIeHHs e(PEeKTUBHOCTI POH6OTH THEBMATUYHOI CUCTEMU CiBasIKy, Tpeba MigBULIIUTH PiBEHb TEXHIYHO]
IOCKOHaJsOCTi arperatis. [locTae 3aBraHH 3 MiIBUILEHHS [TOKA3HUKIB 0 aJalITOBAHOCTI IPOLIECY BUCIBY 10
arpoTeXHiYHUX BUMOT Ta BI,OCKOHAJIEHHS, MOJINIIeHHs] pOOOTH MHEBMAaTUYHOI CUCTEMU Ta MEXaHi3MiB ciBasku. [1ix
4ac pyxy MOBITPSIHOTO NIOTOKY BCEPEAMHI 3aKPUTOrO IMIPOCTOPY: KaHaJIiB, TPyOOIIPOBOLiB, arperaTiB BUHUKAIOTh

MOMEHTY, SIKi CYyITPOBOJIKYIOThCS Hellepe6auyBaHUMU CATYyalliIMU. B nucepTauiiiHiil po6oTi JociimKyBanucs



mpouecHy, sKi BinOyBaloThCsl y THEBMATUYHIN cucTeMi ciBasku. Ha OCHOBI OTpUMaHUX pe3yJIbTaTiB, 3a[IPOIIOHOBAHO
0071aHATY BUCIBHI anaparty iHAUBiLyaJlbHUMU BillleHTPOBUMU pafia/lbHUMU BeHTUIsATOpaMu. [IpuBin KoxXHOTO
BHCIBHOTO anapary i BEHTWISTOPA Ma€ 3iMICHIOBATUC iHIMBIIyaJIbHUM HE3aJIEXKHNUM €JIEKTPOIPpUBOAOM. Taki
3MiHM B KOHCTPYKIIii THEBMAaTUYHOI CUCTEMH CIIPUSIOTH MiIBUILIEHHIO CTA0LIbHOCTI pOOOTH, 32 PaXyHOK
3MEHIIEHHIO (MailKe BiJICYTHICTIO) THEBMATUYHUX TPYyOOIIPOBOIB, PO3MINPEHHIO Jlialla30Hy pO60THA CaMOTo
arperary, CIpOlLIE€HHIO HaJIalTyBaHHS BUCIBHOTO anapary, MiJBULIEHHIO KOro NPOLyKTUBHOCTI. [lif 4ac
IOCiIHULIBKOI po60TH OYJI0 3[ilICHEHO NIepexif, Bifl IeHTpasi30BaHOI IHEBMATUYHOI CUCTEMMU [10 peasisaliii
IHIUBIya/IbHOrO MOAYJIBHOTO arperary, IKuil CKJIafaeThCs 3 iIHAMBINyaIbHOIO BilIeHTPOBAHOIO Palia/IbHOTO
BEHTUJIITOPA 3 BUCIBHMM allapaToM Ta iX eJIeKTpOINpUBOAiB. Ha mimcraBi MaTeMaTUYHOTO IJIAHYBAHHS
€KCIIEPMMEHTY OyJI0 ITPOaHasi30BaHO OCHOBHI PiBHI UMHHUKIB, SIKi BIUIMBAIOTh HA MOJZEeJIb. BuBeneHO piBHSIHHS
perpecii y BUIJI4li I0JIiHOMA APYroro CTyNeHsl, OCHOBHUMU (PaKTOPaMU € MaCcOBa BUTPATa MOBITPS, AiaMeTP
OTBOPIB BUCIBHOT'O JMICKA, KiJIbKICTb IIPALIOI0YMX OTBOPIB IIEPENYCKHOIO KJIAIaHy, KiJIbKiCTh NPAII0I0YMX OTBOPIB Ha
BHCIBHOMY JMCKY, 4YaCTOTa 06epTaHHs po6oyoro Kojsieca. OTprMaHe PiBHSIHHS perpecii Apyroro CTyneHo,
IIepeBeEeHO 10 KOJOBAaHOTO BUAY, 110 1€ HAIVISIAHY MOKJIMBICTh BCTAHOBUTU 3aJI€XKHICTh 3HAUE€HHSI CTAaTUYHOTO
TUCKY TIOBITPSIHOTO TIOTOKY BiJ] IPUIHSATOrO 3HaY€HHs BUOpaHUX QakTopiB. Bubpani (pakTopu MaroTh He TiIbKU
pi3Hi OIMHUI BUMIiPY, @ TAKOX NMPUIMAIOTh Pi3HMIT MOPSIIOK 3HAYEeHb, TO 3pyuHille 1 6ibll HArIsgHO Oyie BUBYATU
CTYIIiHb iX BIIJIMBY, Ha KiHlLI€Be 3HaY€HHS [10BEPXHI BiATYKy, B KOJOBaHOMY BuZi. PanioHanpHa ¢popma Ta
reOMEeTPUYHI PO3MIpU iHIMBIAYyaIbHOIO BiALJEHTPOBOrO PafliaJIbHOIO BEHTUIIATOPA 3HAYHOIO MipOI0 BU3HAYAIOTh
CTBOPIOBAHUI CTAaTUYHUII TUCK. Bii po3mipiB BxifHOro naTpyo6ka, 3a71€eXXUTh NPOAYKTUBHICT BEHTUIATOPA. PO3Mipn
Ta popmMa pobOYOTro KoJjieca BIJINBAE HA CTBOPIOBAHUI CTaTUYHUH TUCK. Popma Ta po3Mipu paBjvKa BIVIMBAE Ha
[IepEeTBOPEHHSI IOBHOTO TUCKY Y CTATUYHUM Ta AUHAMIYHUH TUCK. BCTaHOBJIEHO, 1110 HA BEJIMYMHY CTAaTUYHOTO
THCKY, B THEBMATUYHIll CUCTEMI CiBaJIKV, BIUIUBAIOTh TaKi (PAaKTOPH MPOIIECy: 4aCTOTa 0O6epTaHHs poOOYOro KoJIeca,
KyT BXOJy Ta BUXO[ly IIOBITPSIHOTO [TIOTOKY B pO60YOMY KOJIECi, KiJIbKiCTh JIONIATOK BEHTUJIATOPA, 06'€MHA BUTpaTa
noBiTps. Po3pob6sieHo 1a60paTOpHU CTeH], 17151 AOCIiIyKeHH iHAMBiAyaIbHOTO BillleHTPOBOI'O BEHTUJISITOPA.
CnpoeKToBaHO Ta BUTOTOBJIEHO JIiHIMKY POOOYMX KOJIEC, 3 PI3HMMU KyTaMM YCTaHOBKM JIOIATOK i iX KiJIbKOCTI,
IIPOBEEHO BUIIPOOYBAHHS Ha Pi3HUX pekuMax poboTH Hamoro arperaty. CTeH[, lae MOXJINBICTb 32 Pi3HUX
IrPaHMYHUX YMOB OTPUMYBATHU [IAPaMETPY, 1[0 IPUTAMaHHi iHAUBIAyaJIbHOMY BilLlEHTPOBOMY PafliaIbHOMY
BEHTWJISATOPY AOCJiIPKyBaHMX KOHCTPYKLINA. Y POOOTi HaBe[EHO Pe3yJIbTaTy aHAJIITUYHOIO NOCiIPKEHHSI po60TH
ITHEBMAaTUYHOI CUCTEMU Y HOBOMY BUKOHaHHi. OTpHUMAaHO 3arajbHe PiBHSIHHS, 1O ONUCYE 3aJI€KHICThb
reoOMeTPUYHUX [1IapaMeTpiB iHAWBILyaNbHOTO BiILlEeHTPOBOIO PafiiajibHOTO BEHTUJISITOPA Bif 060paHux pakTopiB.
Po3ry1iHyTO BILJIMB KO>KHOTO (DaKTOPy Ha CTBOPIOBAHUI TUCK. 3a[IPONIOHOBAHO HOBY KOHCTPYKIiI0 BUCIBHOTO
arapary 3 THeBMaTUYHOI CUCTEMOIO, 10 3'eIHYE ii 3 BEHTUIATOPOM. BU3HAU€HO Ta BUCJIOBJIEHO AYMKY HIOLO

MO AJIbIIOrO PO3BUTKY KOHCTPYKLil THEBMAaTUYHOI CUCTEMMU CiBaJIOK. [IpOBEIEHO HAyKOBE Ta iHKEHEPHO-
TEXHOJIOTiYHEe OOI'PYHTYBAaHHSI KOHCTPYKIIii THEBMAaTUYHOTO BUCIBHOTO anapary JJisl BUCIBY IIPOCAITHUX KYJIbTYP,
00J1aIITOBAHOTO iHIMBiAyaIbHOIO MTHEBMATUYHOIO CUCTEMOIO, SIKA BKJIIOYA€E B cebe iHAMBIyaJbHUI BEHTUIISITOP Ta
NepenyCKHUM KJanaH, BCTAHOBJIEHHS! SIKOTO IOJIIIIye po60Ty BCbOTO arperary. B 1abopaTOpHUX yMOBaX,
€KCIIEPMMEHTAJIbHO JOBEAEeHO TEXHOJIONYHY e(PEeKTUBHICTh pO3p006JIeHOi KOMIIOHYBAJIbHOI CXEMHU BaKyyMHO]
CHACTEMU Ha KO’KHOMY BUCIBHOMY anapari, 10 [10Ka3ajl0 KOMIIOHYBaJIbHi IepeBaru 1jisi pO3po0OKY NePCIeKTUBHUX
IIOCIiBHMX MalIMH Mif MalibyTHIO cucTteMy 3emyiepoocTtBa Mix-Cropp, sika nepenoadae JOMiHyBaHHS CyMiCHUX
nocisiB. [IpoBeieHO IPOrHO3yBaHHS FOCHOJAPChKOI €(PEKTUBHOCTI pO3pO6IEHUX Ta 3aIIPOIIOHOBAHUX iH)KEHEPHO-

TEXHOJIOTIYHUX PillleHb.

2. The dissertation is devoted to improving the pneumatic system of a precision seeder by using an individual
centrifugal radial fan. The work examines the operation of classical fans, as well as the advantages and
disadvantages of pneumatic systems that ensure high sowing accuracy and speed. Consequences of inaccurate
seed metering include hydraulic losses in pneumatic lines, air pressure losses due to poor sealing of pneumatic
connections, the presence of multiple operating modes of seed metering devices, and other factors.To improve the
efficiency of the pneumatic system, it is necessary to enhance the technical perfection of its components. The task
is to increase the adaptability of the sowing process to agrotechnical requirements, as well as to improve the



performance of the pneumatic system and seeder mechanisms. During the movement of the air flow inside
enclosed spaces—channels, pipelines, and units—certain phenomena occur that may lead to unpredictable
situations.The dissertation investigates the processes occurring in the pneumatic system of a seeder. Based on the
results obtained, it is proposed to equip seed metering devices with individual centrifugal radial fans. Each seed
metering device and fan should be driven by an independent electric drive. Such modifications to the pneumatic
system design increase operational stability by almost eliminating pneumatic pipelines, expanding the operational
range of the unit, simplifying the adjustment of the seed metering device, and increasing its productivity.During
the research, a transition was made from a centralized pneumatic system to the implementation of an individual
modular unit consisting of a centrifugal radial fan with a seed metering device and their electric drives. Based on
experimental design methodology, the main levels of factors affecting the model were analyzed. A regression
equation in the form of a second-degree polynomial was derived, with the main factors being: air mass flow rate,
seed disc hole diameter, number of active bypass valve openings, number of active seed disc openings, and
impeller rotational speed.The obtained second-degree regression equation was converted into a coded form,
which provides a clear visualization of the dependence of the static air pressure value on the selected factors.
Since the selected factors differ not only in measurement units but also in value ranges, it is more convenient and
illustrative to study their influence on the response surface in coded form.The rational shape and geometric
dimensions of the individual centrifugal radial fan largely determine the generated static pressure. The fan’s
capacity depends on the inlet pipe dimensions. The dimensions and shape of the impeller affect the generated
static pressure, while the shape and size of the volute affect the conversion of total pressure into static and
dynamic pressure.It was established that the following process factors influence the static pressure in the seeder’s
pneumatic system: impeller rotational speed, inlet and outlet angles of the air flow in the impeller, number of fan
blades, and air volumetric flow rate. A laboratory test bench was developed for studying the individual centrifugal
fan. A set of impellers with different blade angles and quantities was designed and manufactured, and tests were
carried out under various operating modes of the unit. The bench allows obtaining parameters specific to the
studied fan designs under different boundary conditions.The work presents analytical research results on the
operation of the pneumatic system in the new configuration. A general equation describing the dependence of the
geometric parameters of the individual centrifugal radial fan on the selected factors was obtained, and the effect of
each factor on the generated pressure was considered. A new seed metering device design with a pneumatic
system integrated with the fan was proposed.A perspective on the further development of seeder pneumatic
system designs was provided. Scientific and engineering-technological justification was given for the design of a
pneumatic seed metering device for row crops, equipped with an individual pneumatic system that includes an
individual fan and a bypass valve, whose installation improves the performance of the entire unit. Laboratory
experiments confirmed the technological efficiency of the developed vacuum system layout for each seed
metering device, demonstrating layout advantages for designing advanced seeding machines for the future Mix-
Cropp farming system, which envisages the predominance of mixed crops.An assessment of the economic
efficiency of the developed and proposed engineering-technological solutions was also conducted
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