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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. BniMB KOHCTPYKTUBHUX Ta PEXKUMHUX IIapaMeTpPiB Ha €eHEPreTUYHi XapaKTePUCTUKY 6araToQpyHKIiOHAJIbHOTO

riZpoAMHaMivHOrO arperaTy-roMoreHisaTopa

2. The influence of the design and operating parameters on the energy characteristics of the multifunctional
hydrodynamic homogenizing unit

Pedepar:

1. Y nuceprauiiiHiil po6b0Ti HaBe[leHi pe3yIbTaTU HOBOTO PillleHHSI HAYKOBOI 3a/aui, 110 NOJIsIra€ y BCTAaHOBJIEHHI
BIJIMBY KOHCTPYKTUBHUX I1APAMETPiB IPOTOYHOI YACTUHH, PEKUMHUX [1apaMETPiB Ta XapaKTEPUCTHUK POOOIOro
cepenoBUIlla Ha eHepreTUYHi Ta HalipHi XapaKTepUCTUKHU 6araToyHKIiOHAIbHOTO MiIpOMHAMIYHOTO arperary-
roMmoreHisaropa. HaBesieHi pe3yabTaTu TEOPETUYHOTO y3arajJbHEHHS 0COOINBOCTEN POOOTH iCHYI0UUX arperaris,
1110 JO3BOJINJIO BUHAWTY HOBUI HANIPSIMOK YAOCKOHAaJNIEHHS. EXKClieprMeHTalIbHUM MIJISIXOM 3HaleHi 3a71€5KHOCTI

CIIO>XKMBAHOI MOTY>KHOCTI BiJi KOHCTPYKTUBHUX Ta PEXUMHUX [TapaMeTpiB. Po3pobiieHi MaTeMaTuiHa MOAEJb Ta

METOJIMKa iH)XeHepHOro po3paxyHKy ['AT’, 1110 103B0JIsle 3HAYHO CIIPOCTUTH €Tall IPOEKTyBaHHs arperary. HaBezneHi

pexkoMmeHpanii mopno npoexrysaHHs [Al' nif pi3Hi TEXHOJIOTIYHI IpoLecy; peKoMeHaallii 6yj10 OTPMMaHO B

pe3yJIbTaTi aHasli3y po60TH MiJKOHTPOJIbHUX TPOMUCJIOBUX 3Pa3KiB B YMOBaX peayibHOTO BUPOOHULITBA.



2. The thesis for the candidate degree in technical sciences, speciality 05.05.17 - Hydraulic Machines and
Hydropneumatic Units - Sumy State University, Sumy, 2013. The thesis work presents the results of the numerical,
theoretical and physical simulation of the multifunction hydrodynamic homogenizing unit work process.
Numerical simulation has allowed to confirm the analytical assumptions about the flow pattern in the hydraulic
part of the unit, specifically, the vortex structures forming within the rotor and stator channels and the presence
of high-gradient flow in the running clearance. The fields of pressure distribution and the contours of dissipation
of the kinetic energy, the analysis of which has indicated that the main energy losses were collected within the
interstage clearance, within the stator channels and at the outer radius of the rotor disk, are shown in this thesis
work. Mathematical simulation methods were used during theoretical research. These methods are based on the
classical equations of fluid mechanics as well as the known dependencies of the hydrodynamic characteristics of
the turbulent unsteady flows in thin sealing clearances. Such simulation has allowed to identify the factors
influencing greatly to the level of power consumption, but also it has pointed to the unsustainable energy losses on
the backside of the rotor disk, which can be eliminated by means of the double suction impellers. Physical
simulation has allowed to estimate the degree of impact of the design and operating parameters on the power
consumption. So, the power depends on the rotational speed of the rotor to the power of 2.86, and on the
diameter - to the power of 3. It is shown that increasing of the number of channels from 2 to 24 increases the flow
rate up to 18 times with an increase in the power consumption just up to 2 times. The increase in the width of the
channel leads to a steady increase in performance and power consumption. There was founded, that the width of
the multifunction hydrodynamic homogenizing unit stage can not be considered as an analogue of the width of the
impeller, as the increase in the width of the stage increases the hydraulic resistance to flow of fluid, running along
the clearance. This thesis work describes a method of designing the unit, which is based on the developed
mathematical model. The adequacy of the methodology and mathematical model is confirmed by designing and
manufacturing of six industrial models. Practical recommendations for unit design for different processes were
obtained on the base of under-control operation of the industrial models.

Jep>kaBHUHM peecTpauiiiHuii Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKH BOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-Te€XHiYHa) MPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa ITo-6aThKOBI:
1. €BrymeHko AnatoJiii OseKcaHapoBUY

2. Evtushenko Anatoliy Oleksandrovich

KBasigikamis: k.1.1., 05.05.17



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHAUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoAKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odilifiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. ®inkesnbiTeitH 3eabMan JlazapoBuy

2. QiHkesbIITENH 3enbMaH JlazapoBuy

KBasigikamis: 1.1, 05.05.17
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MapunnKoBCbKUii Bacuie CirismyHI0BrAY

2. MapuuHkoBcbkuil Bacuib CirisMyHI0BrY
KBasmigikamis: k.1.1., 05.02.08
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

Baache IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAayKOBOIi

OisIIbHOCTI

MapuuHKOBCbKUI Bosogumup Anb6iHOBUY

MapuuHKoBcbKkUit Bonogumup Anb6iHOBUY

IOpuenko T.A.



