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Pedepar:

1. lnceprariiio prucBsi9eHO BUPIIIEHHIO aKTyaJbHOI'O HAYKOBO-IIPAKTUYHOTO 3aBAAHHS IiBUILIEHHS e(PEeKTUBHOCTI
IIPOLIeCy CenapyBaHHs CUIIKUX 3€pHOBUX MaTepiasis (C3M) 1isixoM o6IpyHTYBaHHS IapaMeTpiB nepPpopoBaHUX
npocioBanbHUX 0BepXOHb (II1IT) 06'eMHOI CTPYKTYypH. PillleHHS 1IbOTO 3aBOAHHS JOIIOMOXKE IiIBULIUTH
TEXHOJIOTIYHY e(eKTUBHICTh Ta HALIMHICTh cenapyBajibHOTO 06J1aHaHHS, IO [TOKPAIly€e IPOOBOJIbYY Ge3IeKy Ta €
aKTyaJIbHUM 17151 YKpainu. O6'eKT JocinKeHHs — npolec cenapysanHs C3M, 110ro 3B's130K 3 KOHCTPYKTUBHUMU
napametpamu [I1I1. TIpegMeT gocigkeHHs — 3akoHOMipHOCTI guHamMiku C3M Tta HagifiHocTi [I1I1, o6rpyHTYBaHHS
napamertpis I1I1IT 06’eMHOi CTPYKTypH, 10 326€3MeIyI0Th HEOOXiIHY IPOAYKTUBHICTh Ta JOBroBiuHicTh T1IT1
cernapyBajIbHOro 0b6J1afHaHHS. MeTa Ta 3aBJlaHHS OCIiIKeHb MeToio poboTH € MifBUIneHHs e(eKTUBHOCTI
IIPOLIECY CeNapyBaHHs CUIIKUX 3€PHOBMX MaTepiajiB OUMIEHHS UIJISXOM OOI'PYHTYBaHHS [TapaMeTpiB PO3POOIEHNX
nep@opoOBaHUX NIPOCIIOBATIbHUX IIOBEPXOHD 3 00’'€MHOIO CTPYKTYPOIO. [IJ151 BAKOHAHHS MTOCTaBJI€HOI METHU NIOTPiOHO
BUPILINTY HACTYINHI 3aBfaHHs: 1. [IpoBecTyu aHasi3 Ta BUSHAYUTU NEPCIEKTUBHI CIIOCOOM MiJBUILEHHS

eeKTUBHOCTI IIpoliecy pemeTHoro cenapysanus C3M; 2. BUKoHaTy aHaJIiTUYHE Ta eKCIIepUMEHTAaJIbHE



BM3HAYEHHS CKJIAJOBUX IIBUIKOCTi KOMIIOHEHTIB C3M Ha po3pobienux II1I1 3 OE, BCTaHOBUTYU 3aKOHOMIPHOCTI
3MiHM e(eKTHUBHOCTI NpOoLeCy CenapyBaHHS 3 ypaxyBaHHSM BJIaCTUBOCTEN KOMIIOHEHTiB C3M, KOHCTPYKTUBHO-
KiHEMaTUYHUX Ta TeXHOJIOTiuHuX napameTpis [1I1I1; 3. BUKOHaTH KOMILJIEKCHE OOI PYHTYBaHHS KOHCTPYKTUBHUX
napamerpis I1II1 3 OF 3 ypaxyBaHHSIM KiHEMaTUYHUX PEKUMIB POOOTU, MTUTOMUX 3aBAHTaXEHb, Pi3NKO-
MexaHiYHUX BracTuBocTeil C3M; 4. po3po6UTH, BUTOTOBUTH Ta IPOBECTY MOPIBHSIbHI i3 6a30BUMU BUPOOHMYI
BUIIpoOYyBaHHs po3pobsieHux 11111 3 OF, BU3BHauUNTH T€XHIKO-€KOHOMIUHY e(PEeKTUBHICTb iX 3aCTOCYBaHHS,
BIIPOBAJUTH iX B cepiliHe BUPpOOHULITBO. HaykoBa HOBU3HA OJIE€P>KaHUX pe3ysbTaTiB: 1. Briepine BCTaHOBIEHO
(PYHKLiOHAJIBHUI B3a€MO3B'I30K Mi’K 3aKOHOMIPHOCTSIMU TPOAYKTUBHOCTI IpolLecy cenapyBaHHg C3M Ta
napametpamu [T 06’eMHOI CTPYKTYpH 32 LOIIOMOIOI0 aHATITUYHOTO MOJIEJIIOBaHHS, IO 103BOJIUJIO KiJIbKiCHO
TEXHOJIOTIYHY e(EeKTUBHICTb Ta HAZiIHICTh cenapyBajibHOro 061aJHaHHS. 2. Briepie BCTaHOBJIEHI 3aKOHOMipHOCTI
3MiHM BJIACHMX YaCTOT KOJIMBaHb HA HanpyxkeHs B [1I1IT 06’eMHOI CTPYKTypHU 3a AONIOMOroio yncioBoro MKE
MOJEJIIOBAaHHS, SIKi OLIHIOIOTh PE30HAHCHI SIBUIIA Ta BU3HA4AI0Th JOBrosiuHicTs [I1I1. 3. KoMmmsiekcHO
obrpyHrtyBanHi napametpu I1I1I1 3 OE 3 BpaxyBaHHSIM T€XHOJIOTYHMX ITIOKAa3HUKIB pOOOTH cerapyBabHUX MALIMH i
(i3sMKO-MexaHIYHUX BJIACTUBOCTEM KOMIIOHEHTiB C3M. 4. OTpuMaB NOJabIINIA PO3BUTOK: HANIPSIM MOJIEJIIOBAaHHS
noziny komroHeHTiB Ha I1I1I1, skuit BinpisHAeTbCA BpaxyBaHHAM BJIACTMBOCTEN KOMIIOHEHTIB C3M, nmapamerpis OE.
5. YIoCcKOHaJIeHO: METOIY BU3HAUYEHHSI IIPOrpaMoBaHoi epeKTUBHOCTI potiecy cenapysanHst C3M Ha III1IT, sxi
IOTIOBHEHI KpUTEpieM HaliMHOCTI 061afHaHH. [IpakTUyHe 3HaUY€HHS OJlepKaHUX Pe3yJbTaTiB. 3a pe3ysbTaTaMu
TEOPETUYHUX Ta eKCIIEPUMEHTAIbHUX JOCIIIPKEHb KOMIJIEKCHO OOI'PYHTOBAHi pauioHanbHi napamerpu I1I1I1 3 OE,
BUKOPUCTAHHS SIKUX MiiBULIY€e ePEKTUBHICTb POOOTHU CenapyBabHUX MallMH. HOBM3HA 3aITpONOHOBAHOI
koHcTpykuii IIIT 3 OF Ta crioco6y ninBuiieHHs edpeKTUBHOCTI cenapyBaHHs C3M ninTBepykeHi naTeHTaMu.
3anpornoHoBaHa, HAyKOBO-00I pyHTOBaHa HOBa KoHCTpyKUis II1IT cknamaeTses 3 panioHansHux napamerpis OE Ta
nigBuinye eQpeKTuBHICTh npounecy cenapyBaHHsa C3M Ha 30...35%, 1m0 36iblye IPOLYKTUBHICT CENapyBajJbHUX

MallvH Ha 24-28%, y NOPiBHSHHI 3 iCHYIOUYMMU.

2. The dissertation is devoted to solving a relevant scientific and practical problem of increasing the efficiency of
the separation process of loose grain materials (LGM) through the substantiation of parameters of perforated
sifting surfaces (PSS) with a volumetric structure. Solving this problem contributes to improving the technological
efficiency and reliability of separation equipment, which is of particular importance for enhancing food security
and is highly relevant for Ukraine. The object of the study is the separation process of loose grain materials and its
relationship with the design parameters of perforated sifting surfaces. The subject of the study is the comprises
the regularities of the dynamics of loose grain materials and the reliability of perforated sifting surfaces, as well as
the substantiation of parameters of volumetric structured PSS that ensure the required productivity and durability
of sifting surfaces in separation equipment. The purpose and tasks of research The purpose of the work is to
increase the efficiency of the separation process of loose grain materials by substantiating the parameters of the
developed PSS with a volumetric structure. To fulfill the set goal, the following tasks must be solved: 1. To analyze
and identify promising methods for increasing the efficiency of the sieve-based separation process of loose grain
materials; 2. To perform analytical and experimental determination of the velocity components of loose grain
material particles on the developed PSS with volumetric elements, and to establish the regularities of changes in
separation efficiency considering the properties of loose grain materials, as well as the design, kinematic, and
technological parameters of the sifting surfaces; 3. To carry out a comprehensive substantiation of the design
parameters of PSS with volumetric elements, taking into account operating kinematic regimes, specific loadings,
and the physical and mechanical properties of loose grain materials; 4. To develop, manufacture, and conduct
comparative industrial tests of the proposed PSS with volumetric elements in comparison with conventional
designs, to determine the technical and economic efficiency of their application, and to implement them in serial
production. Scientific novelty of the obtained results: 1. For the first time, a functional relationship between the
productivity patterns of the LGM separation process and the parameters of volumetric-structured PSS has been
established by means of analytical modeling, which enabled quantitative assessment of the technological efficiency
and reliability of separation equipment. 2. For the first time, regularities of variation of natural vibration
frequencies and stress levels in volumetric-structured PSS have been determined using numerical finite element



modeling, allowing evaluation of resonant phenomena and prediction of PSS durability. 3. The parameters of PSS
with volumetric elements have been comprehensively substantiated with consideration of technological
performance indicators of separation machines and the physical and mechanical properties of LGM components.
4. The direction of modeling the separation of components on PSS has been further developed by incorporating
the properties of LGM components and the parameters of volumetric elements. 5. Methods for determining the
programmed efficiency of the LGM separation process on PSS have been improved by supplementing them with
equipment reliability criteria. The practical significance of the obtained results. Based on theoretical and
experimental studies, rational parameters of PSS with volumetric elements have been comprehensively
substantiated, the application of which increases the operating efficiency of separation machines. The novelty of
the proposed PSS design with volumetric elements and the method for improving LGM separation efficiency is
confirmed by patents. The proposed scientifically substantiated new PSS design, incorporating rational parameters
of volumetric elements, increases the efficiency of the LGM separation process by 30-35%, which leads to an
increase in the productivity of separation machines by 24-28% compared to existing designs.
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