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Pedepar:

1. MeTa po6oTu - nifBuileHHs e(PeKTUBHOCTI TEXHOJIOTTYHOTO [IPOLeCy TOHKOTO OYMIIEHHS HACIHHS COHSIIIHMKA 3
BiIXO[IiB IIJIIXOM PO3POOKY KOHCTPYKLIii aepOJJMHaMIYHOTO cenapaTopa KOJIOHHOTO THUITY i3 pallioHaJIbHUMU
TEXHOJIOTIYHMMH i KOHCTPYKTMBHUMU [TapaMeTpaMH, sKi JO3BOJSAIOTh JOCITTU 33/1aHY SIKICTb MPOIYKILii 3
MiHiMaJIbHUMU TUTOMUMU eHeproButpaTamu. O6'eKT MOCIiIKEeHHS — TEXHOJIOTIYHUIN MPOI[eC TOHKOTO OYUIIEHHS
HAaCiHHS COHSIIHYKA 3 BiIXOZiB Ha a€pOAMHAMIYHOMY CerapaTopi KOJIOHHOrO TuUIly. [IpegmMeT nocigKeHp —
HaCiHHEeBa CyMilll COHSIIHKKA Ta YMOBHU i 3aKOHOMIPHOCTI IPOTiKaHHA TEXHOJIOTIYHOTO MpoLecy ii cenapaii 3a
A€pOIMHAMIYHMMU BJIACTUBOCTSIMU. MeTonu nocigkenb. JJOCIiI)KEHHSI BUKOHYBAJIUCh BillloBigHO 10 BumMor JCTY
3973-2000, COY HAH 73.1-001:2011, a sucepranis opopmmosanacs 3rigHo 3 JCTY 3008:2015 i nakazy MOH Big,



12.01.2017 N2 40. TeopeTuyHi AOCTiIKeHHs 6a3yBajMCh HA METO/AX YACEJILHOTO MOZEJIOBAHHS 3 ypaxXyBaHHIM
OCHOBHMX IIPMHLMIIIB TEOPETUYHOI MEXaHiKH, Ta30AMHAMIKH, TEOPill UIMOBIPHOCTI, TPYKHOCTI, & TAKOX MOz eeln
JlarpaHxeBoi 6aratoasHoCTi, JUCKPETHUX €JIEMEHTIB Ta 6araTodasHoi B3aeMoaii. ¥ npolieci po3paxyHkiB
3aCTOCOBYBAaTMMYTbHCSI METOJIY iHTErPAJIbHOTO i AU EPEHLINHOrO YUCIEHHS. [I/11 eKCIIEpUMEHTAIbHUX JOCIIiIKEHb
BMKOPHMCTaHi MaTeMaTUYHi MiTX0AV [0 IJIAHYBAaHHS €KCIIEPMMEHTY, METOIM HAOYHUX i HATYDHUX CIIOCTEPEKEHD T
€KCIIepPTHOTO OlliHIoBaHHs. O6po6Ka I aHaJli3 OTPUMAaHUX JAHUX 37[iHCHIOBAJINCH 3 BUKOPUCTAHHSIM Teopil
JMIMOBIDHOCTEN, KOPEJALIMHO-PErPECIMHOr0 anaiizy. MeToguyHi migxonu, o BUKOPUCTOBYBATUMYThLCS IIifl, 4ac
IOCJIiIKeHb, BiilIOBiAal0Th MDKHAPOIHMM CTaHJapTaM, 30kpemMa Bumoram ISO 17025. ITin yac 06pobku gjaHux
BHKOPHCTOBYBaJINCh HACTYIIHI ITporpaMHi 3acobu: Microsoft Excel, Wolfram Cloud ta Simcenter Star-CCM+.
HaykoBa HOBM3HA OJl€p>KaHUX PE3YyJIbTATIB [TOJIATa€e B HACTYITHOMY. Briepiie: 0 OTpuMaHi MaTeMaTU4Hi MO e
perpecii gpyroro rnopsuaky, gKi XapakTepu3ylThb 3aJIEXKHOCTI KJII0YOBUX IIapaMeTPiB NpoLecy aepoaruHaMivyHOI
cenapauii HaCiHHEBOI CyMillli COHAIIHUKY Y BEPTUKAJbHIN cenapauifiHiil KaMmepi, 30KpemMa rop1M30HTaJIbHOI BiiCTaHi
[IOJIbOTY YaCTUHOK, SIKOCTi OUMIEHHS Ta IPOAYKTUBHOCTI Cenapalii Bifj IIBUIKOCTI MOBITPSHOTrO OTOKY, ITogayi
KOMIIOHEHTIB HAaCiHHEBOI CyMillli COHSIIIHUKY (SIAPO COHSIIHUKY, JYIIINUHHS i APiOHI YaCTUHKM) B Kamepi
PO3PiIKEHHS aepOINHAMIYHOTO CenapaTopa KOJOHHOTO TUILY 3aJIEXKHO Bifl ii FEOMETPUYHMX PO3MIipiB, IIBUKOCTI
IOBITPSIHOTO MOTOKY, oAyl BUXifHOI cyMii Ta ii ckiany. Habysio nopanbiioro po3suTky: 0 QisuKo-maTeMaTUYHUN
arapar YMCeJbHOTO MOZEJIIOBAHHS [TOBEIiHKA KOMIIOHEHTIB HaCiHHEBOI CYMillli COHSIIIHYKY (S1pO COHSIIIHUKA,
JIYHINWHHSA i APiOHI YaCTUHKY) y MOBITPSIHOMY IIOTOL 3 ypaXyBaHHSIM a€pOJAMHAMIYHUX i KOHTAKTHUX CUJI HA OCHOBI
DEM-CFD nigxony. ITpakTryHe 3HaY€HHs oJjep>XaHuX pe3yJibTaTiB. PO3p00s1€HO HOBY KOHCTPYKTUBHO-
TEXHOJIOTIYHY CXEMY aepOIMHAMIYHOTO cernaparopa KOJIOHHOIO TUILY, 110 3a0e31euye TOHKE OUNIIEHHS HACiHHA
COHSIIIHMKY Bif BigxomiB (maTeHTH YKpaiHu Ha KopucHi mogeri N2 155711, 155727, 156504). 3anponioHoBaHi
KOHCTPYKTUBHI pillleHHS CIIPSIMOBaHi Ha 3MeHIIeHHs rabapuTiB, MaTepialoEMHOCTI Ta €HEProCIIO>KUBAHHS IIPU
30epe>keHHi BUCOKOI e(DeKTUBHOCTI OYMILEHHS. Pe3ybTaTy JOCTiIKeHb Y BUTJISIi BUTOTOBJIEHOTO
aepoJMHAaMIYHOTO celapaTopa /11 OYUILIEeHHS BilXO/iB HACIHHEBOI CyMillli COHSIIIHUKA i3 0OIpYHTYBaHUMU
KOHCTPYKTUBHO-TEXHOJIOTIYHUMU NTapaMeTpaMu BIIpoBaKeHi Ha nianpuemcrtsax: TOB HBO «COPTYBAJIbHI
MAIIWHW» (m. Juinpo); TOB «I[TOTOKW» (Juinponetrposcbka 061, M. JHinpo); TIB «YKPOJISTIPOIOYKT»
(TTontaBcbka 0611., M. 3inbKiB); [T «BIKTOP i K» (KipoBorpagcbeka 06:1., M. CBIiTJIOBOACHK, C.M.T. BiaciBka); TOB
«'TIPOCEH[» (KipoBorpaaceka 06i1., M. CBITJIOBOJCEK, C.M.T. BiaciBka); TOB «ATPOITIPOIHBECT 08»
(OuinponeTpoBcbka 0641, Hikonosbebkuil panioH, c. [lepuorpaBHeBe). Pe3ysbTaTul [OCTiIKeHb BIIPOBAI’KEHO B KYPC
IVCLUILIIH: «MamuHy i 0671aHaHHs Ta iX BUKOPUCTaHHS IPU NepepoOlli CiIbCbKOTOCIOAAPChKOI MPOAYKLLii» N1s
CTYJI€HTIiB OCBITHBOTO PiBHS 6aKasaBp 3a creuianpHicTio 208 — ArpoimkeHepis i «ExcrimyaTanist i 06cIyropyBaHHs
006J1a[IHaHHSI XapYOBUX BUPOOHULTB» 1151 CTyJ€HTIB OCBITHBOTO PiBHS 6aKkasaBp 3a crenianpHicTio 181 - Xap4oBi
TEeXHOJIOTii. BripoBajiskeHHs1 pO3pO6IEHOTr0 aepOIMHAMIYHOTO CerapaTopa it OYMIIeHHs BiIX0/iB HACiHHEBOI
cymimi consimHuka CC-002 y nopiBHSHHI 3 aepogyHaMiyHUM cernapatopoM ICM-2,5 € EKOHOMIUHO [OLITbHUM,
OCKiJIbKY BiH 3a6e3Iedye 3HaUHU PiYHUI eKOHOMiuHui edekT (767 201 rpH), Mae KOPOTKUI TepMiH okynHocTi (0,37
POKY) Ta 3HMXY€E CYKYyITHI BUTPATH B [IOPIBHSHHI 3 6a30BOI0 MAIIMHOIO, HE3BaKAl04X 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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OJIITHOXXUPOBOTrO MiAIIPHUEMCTBA B YMOBAxX KPU3U Ta iHXKEHEPisl TOCT KPU30BOro nepiony. Marepianu
MixHaponHoi HayKOBO-TIpaKTU4YHOI KOHDepeHLii «Oco6anBoCTi QyHKIIOHYBaHHS €KOHOMIKY B YMOBax
Kkpusm». (31 ciuns 2024 p). Uepkacu, CxifHOEBPONENChKUI [IEHTP HAYKOBUX AOCIiIKeHb: 188-192.

o Kyzapssues, .M., Komyieko, B.C., & MenbHuk, M.M. (2024). [TopiBH/IbHUI aHAJi3 PE3YJIbTaTiB YUCEJIBHOTO
MOJIEJIIOBaHHA TIPOLECY Cemapalii BiXoiB HAaCIHHEBOI CyMillli COHAIIHUKY i €KCIIEPMMEHTANIbHUX PE3YJIbTATIB.
Marepianu V MixkHapo[HOi HAyKOBO-TIPaKTUYHOI iHTepHeT-KOoHepeHLii «TexHiuyHe 3a6e31e4eHHs
iHHOBALITHMX TEXHOJIOTI} B arpolIpOMUCIOBOMY KoMIlneKci» (01-25 nucronana 2024 p.). 3anopixoks, THATY:
27-32.

¢ Kyznpssues, .M., Komyibko, B.C., & MenbHuK, M.M. (2024). [TopiBHSIIIbHUI aHAJi3 JaHUX YUCEJIBHOTO
MOJIEJIIOBAHHS IIPOLIECY Celapalii BifxoiB HAaCiHHEBOI CyMillli COHSIIHUKY Ta €KCIIEPUMEHTAIbHUX
pesysbTaTiB. Marepiany MbKHapOHOI HAyKOBO-TIPAaKTUYHOI KOHPepeH1ii «MoJoapb i TeXHIYHMI TpOrpec B
ATIB» (26-27 nmucronana 2024 p.). Xapkis, [IBY: 417-419.

HaykoBa (HayKOBO-Te€XHiYHa) MPOAYKILisI: PUCTPOi; TEXHOJIOTI; METOAM, TEOPii, rinoTesu

CorniasibHO-eKOHOMIYHA CIPSIMOBAHICTh: CTBOPEHHS NPUHIUIIOBO HOBOI MPOJIyKILii (MaTepiais,
TEXHOJIOTI! TOIIO) AJ1s1 3a6e3MeYeHHs] eKCIIOPTHOrO IIOTEeHIlialy Ta 3aMillleHHIO iIMIIOPTY; 30ibIIeHHS 00CSTiB

BMPOOHUIITBA; MOJIIIIEHHS CTaHy HAaBKOJIMIIHbOT'O CEPELOBUILA; MTiABUIEHHS aBTOMATU3allii BUPOOHUYHUX MIPOLIECiB

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxonu, KOPUCHiI MOJieJIi, MPOMUCIIOBI 3pa3Ku

[MarenTtn Ykpainu Ha KopucHi moneni N2 155711, 155727, 156504
BrnipoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HAaYyKOBHMH TeMaMH: 0122U001380

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Komysnbsko Bitaniit CepriioBuy

2. Vitalij S. Koshul'ko

KBasigikamis: . t. u., gou., 05.05.11

InenTudikarop ORCID ID: 0000-0002-0744-6318



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: J[HINPOBCHKMIT IEPKABHUI arpapHO-E€KOHOMIYHMIA

yHiBEpCUTET

Kopg 3a €IPIIOY: 00493675

Micue3HaxoaKeHHS: ByJ1. Cepris €ppemosa, 6yp. 25, [IHinpo, JHinposcskuil p-H., 49600, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta PEelleH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Crenanenko Ceprit [leTpoBuy

2. Serhii P. Stepanenko

KBasigikanis: n.r.u., c.a.c., 05.05.11
I,quTlfI(biKaTop ORCID ID: 0000-0002-8331-4632
HoparkoBa indopmanist:

TloBHe HaliMEeHYBaHHS IOPHUAHUYHOI OCOOM: [HCTUTYT MEXAHIKU Ta ABTOMATUKM arpOIPOMHUCIIOBOTO

BUpoOHuLTBa HanioHanpHOI AkaseMmii arpapHUx HayK YKpaiHnu

Kopg 3a €IPIIOY: 44668713

Micue3HaxoaKeHHS: ByJI. BoksanbHa, 6yz. 11/1, cmT. ['eBaxa, PacriBepkuii p-H., 08631, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjionasbHa akazieMis arpapHUx HayK YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. AndropoB Osexciit IropoBuy

2. Oleksii I. Alforov

KBasigikanis: 1. 1. u., npod., 05.05.11
Imentudikarop ORCID ID: 0000-0002-0357-3141
JopaTrkoBa inHdpopmanist:

IToBHE HafIMeHyBaHHSI IOpH,ZII/I‘IHOi ocoowu: [HcTUTyT OBOUiBHUIITBA i 6amTaHHULTBA HanjionanbHOi

aKkazeMii arpapHUX HayK YKpaiHu
Kopg, 3a €IPIIOY: 00497124

MicueSHaxo,vieHHﬂ: ByJI. [HCTUTYTCBKA, 6y1. 1, c. CenekuiliHe, XapKiBCbKUM p-H., 62478, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂZ HanjonanbHa akazeMis arpapHUX HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

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

2. Hennadii V. Tesliuk

KBasigikamnis: . r. u., mom., 05.05.11
InenTudikarop ORCID ID: 0000-0003-4541-5720
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [IHINPOBCHKMIA EPKABHMUIA arpapHO-€KOHOMIYHMI

yHiBEpCHUTET

Kopg 3a €IPIIOY: 00493675

Micue3HaxoaKeHHS: By Cepria Eppemosa, 6y1. 25, [Hinpo, [lHinpoBcbkuii p-H., 49600, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ko6eup Onexkcanap MuxkomaiioBuy

2. Oleksandr M. Kobets'

KBasigikanis: . t. u., mom., 05.05.11
InenTudikarop ORCID ID: 0009-0009-5334-0133
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [IHINPOBCHKMIA IEPKABHMUIA arpapHO-€KOHOMIYHMUI

yHiBEpCUTET

Kopg 3a €IPIIOY: 00493675

Micue3HaxoaKeHHS: sy Cepria Eppemosa, 6yx. 25, [Hinpo, [lHinpoBcbkuii p-H., 49600, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue Ipizsume Im's [10-6aTbKOBI Aiies EnbunH BaxTusp oriu

TOJIOBH paju



Biacue IIpizBume Im's [10-6aTbKOBI Anies EnbanH BaxTusp orm
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiagmoBizasibHUM 32 MiATOTOBKY KynpsiBues Irop Mukonaiosuy

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




