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Pedepar/anoTamis:

1. MeTta po6oTtu - niaBuIieHHS €PEKTUBHOCTI BiJOKPEMJIEHHS i OUUIEHHS HACiHHS PULIMHU IJISXOM
OOI'PYHTYBaHHSI TEXHOJIOTIYHOTO MPOLECY, TAPaMETPIB i PEeXXUMiB POOOTU CEeNapaTopa-OYMCHUKA Ha OCHOBI ix
peoJioriyHux ocobamBocteil. O6'eKT OOCITiAKEHHS — TeXHOJIOTIYHUM MPOoLeC OUUIEHHS HACIHHS PULIMHU
CETnapaTopoOM-O4UCHUKOM. IIpeIMeT NOoCliI)KeHb — 3aKOHOMIPHOCTI BIIJIUBY [IapaMETPiB MAIIVHU [JIS1 OYMIIEHHS
HaCiHHS pULIMHY Ha SIKICTb ii po60TH. MeTonu nocaigkeHb. TeoOpeTu4Hi METOAY I'PYHTYBAJIMCS Ha aHai3i Ta
y3arajabHEHHi HayKOBO-TEXHI4HO] JliTepaTypu, NaTeHTHO-iHPOpMaLIITHOMY aHaJi3i iCHYI0UMX TEXHOJIOTIH i MallluH
L7151 TicI1s136MpasibHOi 06POOKYM PULIMHY, @ TAKOXK Ha 3aCTOCYBAaHHI METOiB TEOPETUYHOI MEXaHIKU, MEXaHIKU
CYLIiJIbHMX CE€PeOBHUI i peoJIorii 1711 N06yJ0BY MAaTEMAaTUYHUX MOJEJIEN IIPOLIECIB PO3JIYILIyBaHHS, BilOKPEMJIEHHS
Ta OYUILEeHHS HaciHHA. EkcrieprMeHTa bHi MeTOu BKJIIOYaay Jab0paTOpHi BUITPOOYBAaHHS 1171 BUSHAUEHHS

(piznko-mMexaHiYHUX i peoJIOriYHNX BIACTUBOCTEN IIJIOMIB, HACIHHS Ta YaCTUHOK KOPOOOYOK PULIMHH, & TAKOK



CTEHZOBI IOCTIIPKEHHsSI pOOOTU PO3POOGIEHOTO CENapaTopa-OYMCHUKA 3 BapilOBAaHHSIM OCHOBHUX KOHCTPYKTUBHUX i
PEKMMHUX ITapaMeTpiB. UncesbHi METOOM LOCHIIKEHHS Peai30BaHO i3 3aCTOCYBaHHIM METOLY JUCKPETHUX
esnemeHTiB (DEM) y noegnanHi 3 CFD-Moze/10BaHHSM IOBITPSIHOTO ITOTOKY B cepefosulli Simcenter Star-CCM+, 3
BUKOPUCTAHHSIM KOHTaKTHUX Mogesel ['epua-Minasnina, o6epTasbHOro TepTs Ta Koresii 17151 BiTBOPEHHSI IIPOLIECiB
nedopmariii, pyiiHyBaHHS i pyxy YaCTHHOK y po00Yili 30HiI MamnHU. MeToau MaTeMaTHIHOI CTATUCTUKY Ta
IIJIaHYBaHHSI €KCIIePUMEHTY 3aCTOCOBAHO [/1J1s1 0OpOOKU pe3ysIbTaTiB JOCiKeHb, 100YI0BY PiBHSIHb perpecii,
OLIiHIOBaHHS 3HAUYIIOCTi (PAKTOPIB i aieKBaTHOCTI Moesell. ONTUMi3alilo KOHCTPYKTUBHO-TEXHOJIOTTYHUX
IIapaMeTpiB BUKOHAHO 3 BUKOPUCTAHHSIM 6araTOKpUTepiaJlbHUX METO/IIB, 30KpEMA CKAJISIPHOTO PAHXXyBaHHS 3
MiHiMi3alli€l0 MyJIbTUIIIKATUBHOI LiIbOBOI PyHKLiI. TeXxHIKO-€KOHOMIYHY e(DeKTHUBHICTb 3alIPOIIOHOBAHUX PillleHb
OLIiHEHO 3a 3araJlbHONPUIHATIMU METOANKAMU €KOHOMIYHOIO aHasi3y. Yiepiie po3po6yeHo Ta BepUPiKoBaHO
DEM-CFD mogens npouecis fedopmaliii, pyiiHyBaHHS Ta II€PEMIllleHHs IIJI01iB, HACIHHS i YaCTUHOK KOPOOOYOK
PULIMHY B PO6OYill 30HI cenapaTopa-o4rMCHHUKA 3 BUKOPUCTAaHHSIM KOHTaKTHUX Mogenel ['epra-Minaina i
KOre3ifHMX B3aEMOJH, 110 T03BOJIMJIO KiJIbKiCHO onucaTy 6aratodasHuil XxapakTep pyHHyBaHHS 000JIOHOK. YIleplie
BCTAHOBJIEHO aHAJIITUYHI 3aJIEXKHOCTI IIPOLYKTUBHOCTI, SIKOCTi BilOKPEMJIEHHS 1 OUUILEHHS HACIHHA PULIMHU Ta
€HEeProeMHOCTI IIPOLeCY Bill OCHOBHUX KOHCTPYKTUBHO-PEKMMHUX IapaMeTpiB CenapaTopa-ounuCHUKA, IO JAJI0
3MOTY BU3HAUUTH X ONTHMMaJbHI 3HaYeHHs. Habysu ojganbporo po3BUTKY HAyKOBI [T0JI0SKEHHS 010 BPaXyBaHHS
peoJIorivuHuX i (i3uKo-MeXaHIYHUX BJIaCTUBOCTEN HACIHHS OJIIMHUX KyJIbTYP Iif Yac MPOEKTYBaHHS MAIMH JJ1s1
nicsa36MpanbHOi 06pOO6KHY, 30KPEMA B YACTHUHI iX BIUIMBY Ha ITPOLIECH PO3JYILYyBAHHS Ta a€pPOAMHAMIYHOI cenapatiii.
Habynu nopanbioro po3BUTKY iHK€HEPHi IPUHILMIN CTBOPEHHS 6araTOQYHKILiOHATIbHUX MALIVH 1J151 KOMILJIEKCHO]
nics36MpanbHOi epepoOKU HACiHHS OJIITHUX KYJIBTYP, 110 [IO€IHYIOTh MEXaHIUHI Ta MHEeBMATU4HI METOIU
pO3nisieHHsa MaTepiamny.

2. Purpose of the study is to increase the efficiency of separation and cleaning of castor seeds by substantiating the
technological process, parameters, and operating modes of the separator-cleaner based on their rheological
characteristics. Object of the study is the technological process of castor seed separation using a
separator-cleaner. Subject of the study is the regularities of the influence of the parameters and operating modes
of the castor seed cleaning machine on its performance quality. Research methods. Theoretical methods were
based on the analysis and generalization of scientific and technical literature, patent and information analysis of
existing technologies and machines for post-harvest processing of castor crops, as well as the application of
methods of theoretical mechanics, continuum mechanics, and rheology to develop mathematical models of the
processes of shelling, separation, and cleaning of seeds. Experimental methods included laboratory tests to
determine the physical, mechanical, and rheological properties of castor fruits, seeds, and capsule particles, as well
as bench tests of the developed separator-cleaner with variation of the main design and operating parameters.
Numerical research methods were implemented using the Discrete Element Method (DEM) in combination with
CFD modeling of the airflow in the Simcenter Star-CCM+ environment, employing Hertz-Mindlin contact models,
rolling friction, and cohesion to reproduce the processes of deformation, fracture, and particle motion in the
working zone of the machine. Methods of mathematical statistics and design of experiments were applied to
process the research results, construct regression equations, and evaluate factor significance and model adequacy.
Optimization of design and technological parameters was carried out using multicriteria methods, in particular
scalar ranking with minimization of a multiplicative objective function. The techno-economic efficiency of the
proposed solutions was assessed using generally accepted methods of economic analysis. For the first time, a
DEM-CFD model of the processes of deformation, fracture, and transport of castor fruits, seeds, and capsule
particles in the working zone of the separator—cleaner was developed and verified using Hertz-Mindlin contact
models and cohesive interactions, which made it possible to quantitatively describe the multiphase nature of shell
fracture. For the first time, analytical relationships were established between the productivity, quality of
separation and cleaning of castor seeds, and the energy intensity of the process and the main design and operating
parameters of the separator-cleaner, which enabled the determination of their optimal values. The scientific
principles related to accounting for the rheological and physical-mechanical properties of oilseed crops in the
design of post-harvest processing machines were further developed, particularly regarding their influence on



shelling and aerodynamic separation processes. The engineering principles for designing multifunctional machines
for integrated post-harvest processing of oilseed crops that combine mechanical and pneumatic material
separation methods were further developed.
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Inentudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI F'oBopyxa Bononumup Bopucosuy
TOJIOBH paju

ByiacHe IlpizBumie Im's I1o-6aThKOBI F'oBopyxa Bosnonumup bopucosny
rOJIOBYIOYOrO Ha 3acigaHHi

BigmosigaabHuUI 3a l'li,ZII‘OTOBKy TkaueHko OnekcaHup CepriioBrny
00JIIKOBHX JOKYMEHTIB

PeecTparop IOpueHko TeTssHa AHaToOJiiBHA



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

JisiIbHOCTI




