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Pedepar:

1. MeTa po60TH - HifBUILEHHS €(PEKTUBHOCTI TEXHOJIOTIYHOTO MIPOLIECY TOHKOTO OYMILEHHS HACIHHS COHSIIHMKA 3
BiIXO[IiB IIJISIXOM PO3POOKM KOHCTPYKLii a6POJIMHAMIYHOTO CenapaTopa KOJIOHHOTO THUITY i3 pallioHaJIbBHUMU
TE€XHOJIOTIYHMMH i KOHCTPYKTMBHUMU [1ApaMETPaMH, SKi NO3BOJSIOTh JOCATTU 3a/1aHY SIKICTb IPOIYKIIiI 3
MiHiMaJIbHUMU TUTOMUMU eHeproButpaTaMu. O6'eKT OCiTKEHHS — TEXHOJIOTIYHUIN MPOLieC TOHKOTO OYUIIEHHS

HACiHHA COHAIIHYKA 3 BiXOZiB Ha aepOAMHAMIYHOMY CenapaTopi KOJIOHHOrO TuIly. [IpegMeT nociigKeHb —



HaCiHHEeBa CyMilll COHAIIHKKA Ta YMOBHU i 3aKOHOMIPHOCTI IPOTiKaHHA TEXHOJIOTIYHOTO MpoLecy ii cenapaii 3a
aepOAMHAMIYHUMU BIACTUBOCTSIMU. MeTonu NOCigKeHb. JlOCHiIKeHHSI BUKOHYBaJIXCh BianosinHo 1o Bumor JICTY
3973-2000, COY HAH 73.1-001:2011, a suceprauis odpopmrosanacs 3rigHo 3 JCTY 3008:2015 i nakazy MOH Big,
12.01.2017 N2 40. TeopeTnyHi JOCTIiIKEHHS 6a3yBajICh HA METOJAX YACEIbHOIO MOJIEJIIOBAHHS 3 YPaXYBaHHIM
OCHOBHUX IIPUHLUIIB TEOPETUYHOI MEXAHIKU, ra30AMHAMIKU, TEOPil IMOBIPHOCTI, IIPY>KHOCTI, & TAKOX MOJEJIeN
JlarpanxeBoi 6aratodasHoCTi, JUCKPETHUX €JIEeMEHTIB Ta 6araTodasHoi B3aemoaii. ¥ npotieci po3paxyHKiB
3aCTOCOBYBAaTUMYTbHCSI METOJIY iHTErPAJIbPHOTO i AUPEPEHLINHOrO YUCIEHHS. [Iy11 eKClIepUMEHTAIbHUX JOCIiI)KEHb
BMKOPHMCTaHi MaTeMATUYHi MiTX0OM [0 IJIAHYBAaHHS €KCIIEPUMEHTY, METOIU HAOYHUX i HATYPHUX CIIOCTEPEXKEHD Ta
€KCIIepPTHOTO OLiiHIoBaHHS. OO6pOOKa 1 aHaJi3 OTPUMAaHUX MAHUX 3[IiNCHIOBAJINCH 3 BUKOPUCTAHHSIM TeOpii
JMIMOBIDHOCTEN, KOPEJIALIHO-PErPECIMHOr0 anaiizy. MeToguyHi migxony, o BUKOPUCTOBYBATUMYThLCS IIifl, 4ac
IOCJIiIKeHb, BifIMIOBiAaI0Th MDKHAPOIHNUM CTaHJapTaM, 30kpemMa Bumoram ISO 17025. ITif yac 06pobku jaHux
BUKOPUCTOBYBAJIMCh HACTYIIHI IporpamHi 3acobu: Microsoft Excel, Wolfram Cloud ta Simcenter Star-CCM+.
HaykoBa HOBM3HA Oflep>KaHUX PE3YyJIbTATIB MOJIATa€e B HACTYITHOMY. Briepiie: 0 oTpuMaHi MaTeMaTU4Hi MO e
perpecii gpyroro nopsuky, gKi XapakTepu3yloTh 3aJIEXKHOCTI KJII0YOBUX IIapaMETPiB NIPoLieCy aepoauHaMivYHOI
cenapauii HaCiHHEBOI CyMillli COHAIIHUKY Y BEPTUKAJbHIN cenapauiliHiii KaMmepi, 30KpemMa roprM30HTaJIbHOI BiCTaHi
IIOJIbOTY YaCTUHOK, SIKOCTi OUMIEHHS Ta IPOAYKTUBHOCTI Cenapatlii Bifj IIBUIKOCTI MOBITPSHOTrO NOTOKY, TOJayi
KOMIIOHEHTIB HaCiHHEBOI CyMillli COHSIIIHUKY (AP0 COHSIIHUKY, JYILINUHHS i APiOHI YaCTUHKM) B Kamepi
PO3piIKEHHs aepOIMHAMIYHOTO CenapaTopa KOJIOHHOTO TUILY 3aJIEKHO Bifl i FeOMETPUYHUX PO3MipiB, IIBUIKOCTI
IOBITPSIHOTO MOTOKY, ITofaui BUXinHOi cyMii Ta ii ckiany. Habysio nopasnbiioro po3suTky: 0 QisuKo-maTeMaTUYHUN
arapar YACeJbHOTO MOJEJIIOBAHHS [10BEIiHKA KOMIIOHEHTIB HaCiHHEBOI CYMillli COHSIIIHYUKY (S1pO COHSIIIHUKA,
JIyIINWHHS 1 4pi6Hi YaCTMHKY) y OBITPSIHOMY NOTOL 3 ypPaxyBaHHSIM a€pPOIMHAMIYHUX | KOHTAKTHUX CHJI HA OCHOBI
DEM-CFD nigxony. [IpakTryHe 3HaY€HHS oJjep>XKaHuX pe3yibTaTiB. PO3p00J1eHO HOBY KOHCTPYKTUBHO-
TEXHOJIOTIYHY CXEMY aepOJIMHAMIYHOI0O CernapaTropa KOJIOHHOTO TUILY, 110 3abe3evyye TOHKE OYUILIEHHS HACIHHA
COHSIIIHUKY BiJ| BiX0/iB (MaTeHTH YKpaiHu Ha KopucHi Moaesi N2 155711, 155727, 156504). 3anponoHoBaHi
KOHCTPYKTUBHI PillleHHS CIIPSIMOBaHi Ha 3MEHIIEHHS rabapuTiB, MaTepiaJloEMHOCTI Ta €HEProCIOXUBAHHS [IPU
30epeskeHHi BUCOKOI e(eKTUBHOCTI OYMILeHHS. Pe3ynbTaTy JOCiIKeHb Y BUTJISi BUTOTOBJIEHOTO
aepoJMHaMIYHOTO cernapaTopa /i1 OYUILIEeHHS BilXO/iB HACIHHEBOI CyMillli COHSIIIHUKA i3 0OIpYHTyBaHUMU
KOHCTPYKTUBHO-TEXHOJIOTIYHUMY NTapaMeTpaMu BIIpoBagKeHi Ha nignpuemcrsax: TOB HBO «COPTYBAJIbHI
MAIIMHW» (m. Juinpo); TOB «ITOTOKW» (JuinponetrpoBcbka 0651, M. [JHinpo); TOB «YKPOJISTIPOIOYKT»
(MontaBcbka 0641., M. 3inbKiB); [TTT «BIKTOP i K» (KipoBorpagcbeka 06:1., M. CBiTJIOBOACBHK, C.M.T. BiiaciBka); TOB
«['TOPOCEH][» (KipoBorpazncbka 061., M. CBITZI0BOACEK, C.M.T. BraciBka); TOB «AI'POITPOIHBECT 08»
(duinponeTrpoBcebKa 061, HikonosbCcbKuii paiioH, c. [lepumoTrpaBHeBe). PeynpTaTu gOCiAKEHD BIPOBAXKEHO B KYPC
IVCLUMILIIH: «MamuHy i 0671aHaHHs Ta iX BUKOPUCTaHHS IIPU Mepepooblli CiIbCbKOTOCIOAAPChKOI MPOAYKILii» Ny1st
CTYJI€HTIiB OCBITHBOT'O PiBHS 6aKasaBp 3a creuianpHicTio 208 - ArpoinxeHepis i «ExcrniyaTanist i 06cIyropyBaHHs
06J1a[IHaHHS XapYOBUX BUPOOHULTB» 1JIs1 CTY[J€HTIB OCBITHBOTO piBHS 6aKkasaBp 3a crenianbHicTio 181 - Xap4oBi
TEXHOJIOTii. BTpOoBaiskeHHsT pO3pOOIEHOTr0 aePOIMHAMIYHOTO CerapaTopa jist OYUIEHHS BifIX0/iB HACIHHEBOI
cymimi consimHuka CC-002 y nopiBHSHHI 3 aepogyHaMiyHUM cernapatopoM ICM-2,5 € eKOHOMIUHO OLITbHUM,
OCKiJIbKY BiH 3a6e3rne4ye 3HaYHUI PiYHMI €KOHOMIYHME eeKT (767 201 rpH), Mae KOPOTKUM TepMiH OKynHOCTi (0,37
POKY) Ta 3HMXY€E CYKyITHiI BUTPATH B [IOPiBHSHHI 3 6a30BOI0 MAIIMHOIO, HE3Ba)KAl04X Ha BUIIi BUTPATH HA

€JIEKTPOEHEPTIIO.

2. The aim of the work is to improve the efficiency of the technological process of fine cleaning sunflower seeds
from waste by developing the design of a column-type aerodynamic separator with rational technological and
structural parameters, which allow achieving the required product quality with minimal specific energy
consumption. The object of the study is the technological process of fine cleaning sunflower seeds from waste
using a column-type aerodynamic separator. The subject of the study is the sunflower seed mixture and the
conditions and regularities of the technological process of its separation based on aerodynamic properties.
Research methods. The study was conducted in accordance with the requirements of DSTU 3973-2000, COY NAH



73.1-001:2011, and the dissertation was formatted according to DSTU 3008:2015 and the Ministry of Education and
Science order No. 40 dated 12.01.2017. Theoretical research was based on methods of numerical modeling,
considering the fundamental principles of theoretical mechanics, gas dynamics, probability theory, elasticity, as
well as models of Lagrangian multiphase systems, discrete elements, and multiphase interactions. During
calculations, integral and differential calculus methods were applied. Experimental research utilized mathematical
approaches for experimental design, methods of visual and field observations, and expert evaluation. Data
processing and analysis were carried out using probability theory and correlation-regression analysis. The
methodological approaches used in the research comply with international standards, including the requirements
of ISO 17025. During data processing, the following software tools were used: Microsoft Excel, Wolfram Cloud, and
Simcenter Star-CCM+. The scientific novelty of the obtained results lies in the following. For the first time: o
regression models of the second order were obtained, describing the dependencies of key parameters of the
aerodynamic separation process of the sunflower seed mixture in the vertical separation chamber, in particular
the horizontal flight distance of particles, cleaning quality, and separation productivity from the air flow velocity,
the feed rate of the initial mixture, and the physicochemical properties of its components; o trajectories of flight and
distribution of components of the sunflower seed mixture (sunflower kernel, husk, and small particles) in the
rarefaction chamber of the column-type aerodynamic separator were obtained, depending on its geometric
dimensions, air flow velocity, feed rate of the initial mixture, and its composition. Further developed: o the physical
and mathematical framework for numerically modeling the behavior of components of the sunflower seed mixture
(sunflower kernel, husk, and small particles) in an air flow, taking into account aerodynamic and contact forces
based on the DEM-CFD approach. Practical significance of the obtained results. A new structural and technological
scheme of a column-type aerodynamic separator has been developed, which ensures fine cleaning of sunflower
seeds from waste (Ukrainian patents for utility models No. 155711, 155727, 156504). The proposed design solutions
aim to reduce dimensions, material consumption, and energy consumption while maintaining high cleaning
efficiency. The research results, in the form of a manufactured aerodynamic separator for cleaning sunflower seed
mixture waste with justified structural and technological parameters, have been implemented at the following
enterprises: LLC NVO "SORTIVALNI MACHINY" (Dnipro); LLC "POTOKI" (Dnipro region, city of Dnipro); JSC
"UKROLYAPRODUKT" (Poltava region, city of Zinkiv); LLC "VIKTOR i K" (Kirovohrad region, city of Svitlovodsk,
village Vlasivka); LLC "HYDROSEND" (Kirovohrad region, city of Svitlovodsk, village Vlasivka); LLC
"AGROPROINVEST 08" (Dnipro region, Nikopol district, village Pershotravneve). The research results have been
incorporated into the curriculum of the following courses: "Machines and Equipment and their Use in the
Processing of Agricultural Products” for bachelor's degree students in the specialty 208 - Agroengineering, and
"Operation and Maintenance of Food Production Equipment" for bachelor's degree students in the specialty 181 -
Food Technologies. The implementation of the developed aerodynamic separator for cleaning sunflower seed
mixture waste, model CC-002, compared to the aerodynamic separator ISM-2.5, is economically feasible, as it
provides a significant annual economic benefit (767,201 UAH), has a short payback period (0.37 years), and reduces
overall costs compared to the baseline machine, despite higher electricity costs.
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e MenbHuk, C.M., Bappagum, O.B., Kynpssues, I.M., & MenbHuk, M.M. (2024). Aciextu QyHKIiOHYBaHHS
OJIITHOXKMPOBOTO MiANPUEMCTBA B YMOBaX KPM3U Ta iH)KEHepid IMOCT KpU30BOro Iepiony. Marepianu
MikHapoHOi HayKOBO-IIPAKTUYHOI KOHPepeHLii «Oco61nBOCTi (PyHKIIOHYBaHHSI €KOHOMIKM B YMOBax
Kkpusu». (31 ciuns 2024 p). Uepkacu, CxifHOEBPONENChKUI [IEHTP HAYKOBUX JOCJiIKeHb: 188-192.

¢ Kyzapssues, .M., Komyneko, B.C., & MenbHuK, M.M. (2024). [TopiBHs/IbHUI aHaJi3 Pe3YyJIbTaTiB YUCEJIBHOTO
MOJIEJIIOBaHHS IIPOLECY Cemnapalii BifXoziB HaCiHHEBOI CyMillli COHAIIHUKY i €KCIIEPMMEHTAILHUX PE3YJIbTATIB.
Marepianu V MixkHapo[HOI HAyKOBO-TIPaKTUYHOI iHTepHeT-KoHepeHLii «TexHiyHe 3a6e31e4eHHs
iHHOBaLiTHMX TE€XHOJIOTI} B arpolpoOMKUCIOBOMY KoMmIlneKkci» (01-25 nucronana 2024 p.). 3anopixoks, THATY:
27-32.

o Kyznpssues, .M., Komyibko, B.C., & Menbauk, M.M. (2024). [TopiBHSIIBHUI aHAJI3 TaHUX YUCEJIBHOTO
MOJI€JIIOBAaHHS MPOLIECy Cemnapalii BigXoAiB HaCiHHEBOI CyMillli COHSIIHUKY Ta €KCIIEPUMEHTAJIBHUX
pesysbTaTiB. Marepianu MbKHapOHOI HAyKOBO-IIPAaKTUYHOI KOHPepeH1ii «MoJsioap i TeEXHIUHMI Tporpec B
ATIB» (26-27 nmuctonana 2024 p.). Xapkis, [IBY: 417-419.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: 1pUCTPOi; TEXHOJIOTII; METOAM, TEOPIi, rinoTesu

ComniasTbHO-eKOHOMIYHA CIPSIMOBAHICTh: CTBOPEHHS PUHIUIIOBO HOBOI MPOJyKILii (MaTepiais,
TEXHOJIOTI} TOIIO) 17151 3a6€3M1eYeHHs €eKCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY; 30iIbLIE€HHS 0OCSTiB

BUPOOHUIITBA; MOJIIIIIEHHS CTaHy HABKOJIMIIHBOT'O CEPEeNOBUIIA; MTiABUIEHHS aBTOMATU3aLlii BUPOOHUYHUX IIPOLIECiB

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxonu, KOpUCHiI MOJeJIi, MPOMUCIIOBI 3pa3Ku
[TaTentu Ykpainu Ha kopucHi mozeni N2 155711, 155727, 156504

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'130K 3 HAaYKOBHMH TeMaMH: 0122U001380

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Komysnbko Bitasniit CepriioBuy

2. Vitalij S. Koshul'ko



KBasigikamnis: . t. u., gom., 05.05.11
InenTudikarop ORCHID ID: 0000-0002-0744-6318
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKUIA IePKAaBHUIA arpaPHO-E€KOHOMIYHMIA

yHiBepCUTET

Kopg 3a €IPIIOY: 00493675

Micue3Haxoa KeHHS: sy. Cepris €ppemosa, 6ya. 25, JHinpo, JIHinposcekuii p-H., 49600, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Crenanenko Cepriii [leTpoBuy

2. Serhii P. Stepanenko

KBasigikamnis: 5.0, c.h.c., 05.05.11
I,T.;eHTI/I(l)iKaTOp ORCHID ID: 0000-0002-8331-4632
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI OCOOH: [HCTUTYT MEXaHIKK Ta ABTOMATUKK arpOIPOMHUCIIOBOTO

BMpoOHMLTBA HanioHanbHOI AKafeMii arpapHUX HayK YKpaiHu

Kopg 3a €IPIIOY: 44668713

Micue3Haxoa>KeHHSI: By/. BokzanbHa, 6y1. 11/1, cmT. [neBaxa, Pacriscbkuii p-H., 08631, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akazemis arpapHux HayK YKpaidu

Inentudikarop ROR:

CeKTOp HayKH:

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. AndpropoB Osnexciit IropoBuy

2. Oleksii I. Alforov
KBasigikamis: n. 1. ., npod., 05.05.11
Imentudikarop ORCHID ID: 0000-0002-0357-3141

JoparkoBa iHdpopmamnist:



IIoBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi 0COOM: [HcTUTYT OBOUiBHUIITBA i 6amTaHHULTBA HanionanbHOi

aKkazeMii arpapHUX HayK YKpaiHu

Kopg 3a €IPIIOY: 00497124

MicueSHaxo,q)KeHHﬂ: ByJI. [HCTUTYTCBKA, Oy1. 1, c. CenekiiiliHe, XapKiBCbKuil p-H., 62478, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjjonanbHa akazeMis arpapHUxX HayK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: AkaneMivHuil

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tecmiok 'ennagii BononuMuposuy

2. Hennadii V. Tesliuk

KBasigikanis: . t. u., mom., 05.05.11
InenTudikarop ORCHID ID: 0000-0003-4541-5720
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: JIHINPOBCHKUIA IeP>KABHUIA arpapHO-€KOHOMIYHUIA

yHiBepCcUTET

Kopg 3a €IJPIIOY: 00493675

Micue3HaxoaKeHHS: sys. Cepris Eppemosa, 6yx. 25, [Hinpo, [IHinpoBcbkuii p-H., 49600, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

CeKTop HayKH:. YHIBEPCUTETCHKUIL

Bsiacue IlpizBuuie Im's I1o-6aThKOBI:
1. Kobeup Onexcanap MuxkonaitoBuy

2. Oleksandr M. Kobets'

KBasigikanis: . t. u., gou., 05.05.11
InenTudikarop ORCHID ID: 0009-0009-5334-0133
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKUIA IePKaBHMIA arpapHO-E€KOHOMIYHMIA

yHiBEpCUTET
Kopg 3a €IPIIOY: 00493675
Micue3Haxoa KeHHS: sy Cepris Eppemosa, 6ya. 25, JHinpo, JIHinposcekuii p-H., 49600, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3akar04Hi BimoMocTi
Biacue IIpizBuie Im's [10-6aTbKOBI Adie EnibunH BaxTusp ornm

TrOJIOBH pagu

Bnacwue IpizBume Im's [1o-6aTbKOBI Anies EnbanH BaxTusp oru

rOJIOBYIOYOrO Ha 3aCifiaHHi

BignoBigasibHuUI 32 HiATOTOBKY Kynpsires Irop Mukonainosud

00JIIKOBHX JJOKYMEHTIB

PeecTparop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLilo HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

OisSIIBHOCTI




