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Pedepar:

1. MeTa mocigpKeHHs: NigBUILEHHS €(PEKTUBHOCTI IPOLeCy IPUTOTyBaHHS IOBHOPALiOHHUX PiIKMX KOPMIB 1151
CBUHEN 32 PaXyHOK YAOCKOHAJIEHHS KOHCTPYKLii pOTOPHOTrO KaBiTalliMHOTO JUCIIepraTopa-roMoreHisaropa i
OOIPYHTYBaHHS 1OT0 KOHCTPYKTUBHO-TEXHOJIOTTYHUX I1apaMeTpiB. 3a7adi LOCIiIKeHHS: — 3 ypaxXyBaHHSIM aHali3y
Cy4aCHOTO CTaHy rajysi Ta pe3yJbTaTiB IONepeHiX AOCIiIPKeHb OOIPYHTYBATU CTPYKTYPY TEXHIYHOI CUCTEMU

IIPUTOTYBaHHS [NIOBHOPAL[iOHHUX PiKUX KOPMIB [1J11 CBUHEN i BU3HAYUTY HAINIPSMU NiJBULLEHHS ii €peKTUBHOCTI; —



po3po6UTu PizuKO-MaTEMATUYHY MOJIEJIb TiIPOJMHAMIYHOTO PyXy KOMIIOHEHTIB piIkoi KOpMOBOI cyMmilli B
POTOPHOMY IUCIIEPraTOPi-rOMOT€HI3aTOPi B 3aJI€5KHOCTI Bifj, MOT0 KOHCTPYKTUBHO-PEKUMHUX I1aPaMETPiB; —
IOCiINATY sIBULLE KaBiTallii y po3po6sieHOMY POTOPHOMY IUCIIEPraTopi-roMOreHisaTopi MeTogaMy YU CeIbHOTO
MOJIEJIIOBAHHS; — €KCIIEPUMEHTAIbHO JOCIIATH ITPOLLEC IPUTOTYBAaHHS MOBHOPALiOHHUX PiIKUX KOPMIB 117151
BiZroz1iBjIi CBMHEN 3a JOIIOMOI'0OI0 POTOPHOTO AUCIIEPraTropa-roMoreHisaTopa Ta BUBHaYUTU ONITUMAJIbHI
KOHCTPYKTUBHO-TEXHOJIOTIYHi TapaMeTpy LIbOT0 06J1alHaHHSI 3aJI€XKHO Bifl BUy KOPMOBUX KOMIIOHEHTIB; —
PO3pOOUTH aBTOMATU30BaHy CUCTEMY KePyBaHHS AMCIIepraropa-roMoreHisaTopa piikux KOpMiB, 3IilICHUTH HOTO
BMPOOHMYY NIE€PEBIPKY Ta BUKOHATU OLiHKY EKOHOMIYHOI €(DEKTMBHOCTI 3aCTOCYBAHHS PE3YJIbTATIiB TOCIIiI>)KEHb.
O6'eKT DOCIiIKEHHS: TEXHOJIOTYHUI ITPOLIeC IIPUTOTYBaHHS [TOBHOPALIOHHUX PiAKUX KOPMIB 17151 TOZiBJIi CBUHEN
Ta TEXHIYHUM 3acib AJ1s itoro peanizauii. [IpegMeT JociIyKeHHs: 3aKOHOMIPHOCTI IPOTiKaHHS IIPOLiECY
[IPUTOTYBaHHS TIOBHOPALIOHHUX PiIKMX KOPMIB 71 TOJiBJIi CBUHEN. MeTOoAM HOCliIKeHH . TeopeTuyHi
IOCJiIKeHHs 6a3yI0ThCSl HA METOJaX YMCEIbHOTO MOJEJIIOBaHHS B IPOTPaMHOMY cepenoBulii Simcenter Star-
CCM+ 3 BUKOPUCTaHHAM Di3MKO-MaTeMaTUYHUX MOJesiel B3aeMoil 6araTodaszHux cepenoBUIlll, OCHOBHUX
II0JI0KEHb TEOPETUYHOI MEXaHIKU, MOJIEKYJIIPHOI Teopii i 3aKOHIB rigpoauHamMiku. [1pu 1bOMy 3aCTOCOBYBAIMCS
MEeTO[IY iHTerpaspHOTOo Ta AudepeHLiiHOTO YMCIIeHHS, SIKi peasi3oBaHi y mporpaMHoMy cepepouiii Wolfram
Cloud. EkciepruMeHTasIbHi JOCIiIPKEHHS BKIIIOYAIM METOAMKY IJIaHYBaHHS 6araTo(pakTOPHUX €KCIIEPUMEHTIB Ta
BUKOHYBAJIACS SK y BADOOHUYMX, TaK i B JaDOPaTOPHUX YMOBAX, i3 BUKOPMCTAaHHSIM PO3POOJIEHNX i CTaHAAPTHUX
METOJUK, Qi3UYHUX MOJesIel], EKCIIEPUMEHTAJIbHUX 3Pa3KiB pOOOYMX OpraHiB, cepTU(PiKOBaHMX NPUIALIB i
o6s1afHaHHS. [I7151 aHasi3y OTPUMAaHMX JAHUX 3aCTOCOBYBAJIM CTATUCTUYHI METOY OOPOOKH Y IIPOrPAMHUX
cepenosumax Wolfram Cloud i Microsoft Excel. Yniepiiie BcTaHOBJI€HI eMITipUYHI 3aJI€XKHOCTI y BUIJISIZi PiBHSIHD
perpecii pyroro nopsaKy 3MiHu sIKICHUX [10Ka3HUKIB AUCIIEPrOBAaHOIO TOMOT€HHOTO Piikoro Kopmy (ppakuiitHui
CKJIaJ, YaCTUHOK B CYMillli, IOKa3HMK PO3LIAPOBAaHOCTI CyMillli, TeMIIepaTypa CyMillli B KiHLi IIpoLecy, KiHeMaTU4YHa
B'I3KiCTb cyMili) i TeXHOJIOTIYHMX ITapamMeTpiB (MMOTYXHICTb, [0 CIIOKUBAETHCSI, IIPOLYKTUBHICTb, BUTPATU €HEPTii)
BiJl, KOHCTPYKTUBHO-TEXHOJIOTIYHUX IIapaMeTpiB KaBiTallilHOTO AUCIIepraTopa-roMoreHisaTopa (4acToTa o6epTaHHs
POTOPa, JliaMeTpa BXiJHOTO OTBOPY CTATOPA, 4ac poboTHU 06anHaHHs). OTprMailo NOAaIbMNN PO3BUTOK (Pi3UKO-
MaTeMaTUu4Ha MOJEJb TigPOAMHAMIYHOIO PYXy KOMIIOHEHTIB PifIKOi KOPMOBOI CyMillli B pPOTOPHOMY KaBiTalliltHOMY
IVCIIepraTopi-roMOreHi3aTopi B 3aJI€XKHOCTI Bifl 1Oro KOHCTPYKTHBHO-PEXUMHUX MTapaMeTpiB (KiJbKiCTb
PE30HATOpIB, YaCTOTa 0O6EPTAaHHS CTATOPA, AiaMeTpa BXiIHOrO OTBOPY cTaTopa); [IpakTUyHe 3HaY€HHS Ofep KaHuX
pesysbraTis. [IpoBesieHa BUpOOHMYA IIepeBipKa JOCJIiZHOTO POTOPHOTO KaBiTallilHOTO JucHepraTopa-
romoreHizatopa Ha 6a3i ®I' «Monika» nigrsepauia oro epeKTUBHICTD Y peasbHUX yMOBax. PesynbpraTu
IOCJIIKEHb BIIPOBAIKEHI B OCBiTHIN npouec JJAEY npu BUKIafaHHI HAaBYaJIbHOI JUCLUUILIIHY «MaluHy i
o6s1aHaHHS Ta iX BUKOPUCTAHHS B TBAPMHHULITBI» 1J1s1 CTYAEHTIB [1epuIoro (6akajaBpCbKOro) piBHS BUIOI OCBITH
OIIIT «ArpoinxkeHepisi» crienianbHOCTi 208 «ArpoimkeHepisi». PesybTaTi HAyKOBO-TEXHIYHOI pOOOTU BITPOBAIKEHO
Ta BUKOPUCTAHO y BUpOoOHMUil pisybHOCTI nignpuemctsa TOB « JOHCIIELIMOHTAX-ATPO» i IIT «Arpomex 1ioc»
Y BUIJISA]I KOMIUIEKTIB KOHCTPYKTOPCBKOI JOKyMEHTallil Ha pOTOPHUM KaBiTalliiHW JUCIIepraTop-rOMOreHizaTop
pigKux KOpMiB. Y pe3yJibTaTi TEXHIKO-€KOHOMIYHOTO PO3PaxyHKY BCTAHOBJIEHO, IO PO3POOJIEHUI POTOPHUI
KaBiTalifHMI qUCIIepraTop-roMoreHisatop, npyu BUkopucTanHi Ha ceruHodepmi (200 rosiB Ha LOPOLLYBaHHI) 3
piuHOIO oTpeboio KopMy 146 T, 3a6e3nedye eKoHOMIUHMI ePeKT y 22 521 IpH NOPiBHSHO 3 IPOTOYHUM
romoreHizaTopom STS Group i 74 604 rpH - [IOPiBHSAHO 3 POTOPHUM KaBiTauiiiHuM gucnepratopom PKII. TIpu npomy
IMTOMUI €KOHOMIYHMI edeKT cTanoBuTsh 0,15 rpH/Kr (STS) i 0,51 rpn/kr (PKI), a cTpok okynHOCTi - 0,88 poky
(STS) 10,58 poky (PKII).

2. Purpose of the Study: The aim of the research is to increase the efficiency of the preparation process for
complete liquid feeds for pigs by improving the design of a rotary cavitation disperser-homogenizer and
substantiating its structural and technological parameters. Objectives of the Study: o To justify the structure and
pathways for enhancing the efficiency of a technical system for preparing complete liquid feeds for pig nutrition
based on the analysis of the industry status and previous research. o To develop a physical and mathematical model
of the hydrodynamic motion of liquid feed components in a rotary disperser-homogenizer depending on its design
and operational parameters. o To investigate the phenomenon of cavitation in the developed rotary disperser-



homogenizer using numerical modeling methods. o To conduct experimental studies on the technological process
of preparing complete liquid pig feed with the rotary disperser-homogenizer and to determine its optimal
structural and technological parameters depending on the type of feed components. o To develop an automated
control system for the liquid feed disperser-homogenizer, test it under production conditions, and evaluate the
economic effectiveness of the research outcomes. Object of Study: The technological process of preparing
complete liquid feed for pig nutrition and the technical means for its implementation. Subject of Study: The
patterns of the process of preparing complete liquid feeds for pig nutrition. Research Methods: Theoretical studies
are based on numerical modeling methods in the Simcenter Star-CCM+ software environment using physical-
mathematical models of multiphase media interaction, fundamental principles of theoretical mechanics, molecular
theory, and hydrodynamics. Integral and differential calculus methods implemented in Wolfram Cloud were also
applied. Experimental studies included multi-factor experiment planning and were conducted in both laboratory
and industrial settings using developed and standard techniques, physical models, experimental samples of
working elements, and certified instruments and equipment. Statistical data analysis was performed in Wolfram
Cloud and Microsoft Excel environments. Novel Findings: For the first time, empirical second-order regression
equations were established showing the dependencies between the quality indicators of the dispersed
homogeneous liquid feed (particle size distribution, mixture stratification index, final mixture temperature, and
kinematic viscosity) and technological parameters (power consumption, performance, energy usage) in relation to
the design-technological parameters of the cavitation disperser-homogenizer (rotor speed, inlet diameter of the
stator, equipment operating time). The physical-mathematical model of hydrodynamic motion in the rotary
cavitation disperser-homogenizer was further developed, reflecting changes depending on structural-operational
parameters (number of resonators, rotor speed, stator inlet diameter). Practical Significance: The pilot tests of the
developed rotary cavitation disperser-homogenizer at the "Monika" farm confirmed its efficiency under real-world
conditions. The research results have been integrated into the educational process at DDAEU within the course
"Machines and Equipment in Animal Husbandry" for students in the Bachelor's program of "Agroengineering"
(specialty 208). Additionally, the results have been implemented in the production activities of LLC
"DONSPETSMONTAZH-AGRO" and PE "Agromekh Plus" through design documentation kits for the rotary
cavitation disperser-homogenizer. Economic Analysis: A cost-benefit analysis showed that the developed
disperser-homogenizer, when used at a pig farm (200 head, 146 t/year feed requirement), provides savings of UAH
22,521 compared to the STS Group inline homogenizer and UAH 74,604 compared to the RCD disperser. The
specific economic effect is UAH 0.15/kg (STS) and UAH 0.51/kg (RCD), with payback periods of 0.88 and 0.58 years,
respectively.
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dopma Bi1acHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: YHIBEPCUTETCHKUI



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. KicinboBs Pycian BikTopoBuy

2. Ruslan V. Kisilov

KBasigikamis: . r. u., gou., 05.05.11
ImenTudikarop ORCHID ID: 0000-0002-1502-0034
JonaTkoBa iHdopmanist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COO0M: LleHTpasbHOYKPAiHCbKUI HaLliOHAJILHUI TEXHIYHUNI

yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070950

Micuesnaxomkeunﬂ: npocn. YHiBepcuteTcbkuil, 6ya. 8, Kponusaunpkuit, KponiBHuLpKUit p-H., 25006,
Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

CeKTOop HayKH: YHiBEPCUTETCHKUIL

PeuenseHTu

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Komysnbsko Bitaniit CepriioBuy

2. Vitalij S. Koshul'ko

KBasigikanis: . t. u., gou., 05.05.11
InenTudirkarop ORCHID ID: 0000-0002-0744-6318
JopaTrkoBa indpopmamnist:

IloBHe HafIMeHyBaHHH IOPUIHUYHOL OCOOM: [IHINPOBCHLKUIA IepKaBHUI arpapHO-eKOHOMIYHM

yHiBepCcUTET

Kopg 3a €IPIIOY: 00493675

Micue3HaxoaKeHHS: ByJ1. Cepris €dpemosa, 6yz. 25, IHinpo, JHinposcekuii p-H., 49600, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

BiacHe IIpizBuie Im'sa Ilo-6aTbKOBI:
1. Kobeup Onexcanap MuxkonaitoBuy
2. Oleksandr M. Kobets'

KBasigikamis: . . u., gou., 05.05.11

Imentudikarop ORCHID ID: 0009-0009-5334-0133



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:

CeKTop HayKH: YHiBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peeCTpallilo HAayKOBOIi

OisIIBHOCTI

['oBopyxa Bonogumup bopucosuy

l'oBopyxa Bonogumup bopucosuy

Marnerin Poman JIMutpoBud

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



