O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMeP: 0409U003986
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 23-11-2009

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIyrosa Csitsiana OJieriBHa

2. Lugova Svetlana Olegovna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.05.17

Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: [inpasivHi MalvHy Ta rigpONHEBMOArperaT

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcTy: 23-10-2009

CreniaJIbHICTh 32 OCBITOIO: 0528

Micue po60oTH 34,00yBaya: HaykoBo-1OCi/jHNI i IPOEKTHO-KOHCTPYKTOPCHKMUIA iHCTUTYT aTOMHOTO Ta

€HepPreTUYHOr0 HaCOCOOYIyBaHHS

Kopg 3a €IPIIOY: 00220477

Micue3Haxoa KeHHs: 40003, m. Cymu, ByJL. 2-a 3ai3HudHa, 2

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHiCTePCTBO TPOMUCIIOBOI HOJITUKY YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Cleliajai30BaHOI BYEHOI pazu). K55.051.03
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: HayKoBO-HOCIiHNI i IPOEKTHO-KOHCTPYKTOPCHKUIA IHCTUTYT
aTOMHOT'O Ta EHEPreTUYHOI0 HaCOCOOYIyBaHHS

Kog, 3a €IPIIOY: 00220477

MicuesnaxomerHﬂ: 40003, M. Cymu, ByJL. 2-a 3a/i3HUYHA, 2

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ MiHicTepCcTBO IPOMUCIIOBOI NOJITUKA YKpaiHU

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 55.39.37
Tema gucepranii:

1. TigpoayHaMiYHi 0COGIMBOCTI IPOEKTYBAaHHS 3MiHHMX IPOTOYHUX YaCTUH IIPU CTBOPEHHI YHi(PIKOBaHOTO psiny

BiZILIEHTPOBUX HACOCIB

2. Hydrodynamic Features of Designing Replaceable Flow Parts during Development of Unified Series of
Centrifugal Pumps

Pedepar:

1. O6'exT mocifKeHHs - po604Mil TPoLeC y IPOTOYHIN 4YaCTHHI IPOMIKHOTO CTyIIEHs1 6araTOCTyIIEHEBOTO
BiZJLIEHTPO-BOr0 HAacOoCy. [IpeIMeT LOCIiI>)KeHHS - T€Yis PilUHU B €JIEMEHTAxX HAIIPSIMHOTO arapary,
rigpoirHaMivyHa B3aeMOlisl IOTO-Ky 3 KaHaJlaMU HalIPSIMHOTO anapary. YTOYHEHHS METOJYK TPOEKTYBaHHS Ta
[IPOTHO3yBaHHS XapaKTePUCTHUKU IPOMDKHO-TO CTyII€HS 3i 3MiHHOIO IIPOTOYHOIO YaCTUHOIO. [Ipy BUpilleHHi
ITOCTaBJIEHUX 337ja4 BUKOPHUCTOBYBABCSI METOJI CTATUCTUY-HOTO aHajli3y, MaTEMaTUYHOIO MOJIEJIIOBAaHHS PO3IOLiTy
€Heprii B IPOTOYHI YaCTHHI IPOMDKHOTIO CTYIIE€HS BifJlIEHTPOBO-TO HACOCY Ta CKJIA[IOBUX rifpaBiliYHUX BTPaT B
€JIeMEHTaxX HaIPSIMHOIO anapaTy B LIMPOKOMY Jiala3oHi [101a4, a TAKOXX METO]], YACEJIbHOTO MOZEJIIOBAaHHS Ta
eKCIIepMMEHTAIbHUI MeTOI. Y AucepTaliiiHiil poO6OTi HaBeeHi pe3yibTaTu AOCiIKeHHSI pO60YO0ro MPoLecy y

IIPOTOYHIN YaCTHHI MPOMDKHOTO CTyIIeHs 6araToCTyIIeHEBOr0 BillleHTPOBOTO HACOCY. 3 ypaxyBaHHSIM



riipoAMHAMIYHUX 0CO6GIMBOCTE POGOYOro NPOLEeCy CUCTEMATU30BaHUI MifIXi]] 10 MOZEepHi3alii HacOCHOro
006J1aIHaHHSI IIJISIXOM 3aCTOCYBaHHS 3MiHHUX IPOTOYHUX 4aCTUH. OOIPYHTOBAHA CX€Ma YTBOPEHHS YHi(iKOBaHOTO
[IapaMeTPUYHOrO PALY HACOCIB 3i 3SMIHHMMU NIPOTOYHMMU YaCTUHAMU, 110 403BOJII€ MiHIMI3yBaTH KiJIbKICTb
3MiHHUX ejleMeHTiB. OCHOBHUM 3MiCTOM POOOTH € aHaji3 3MiHU CTPYKTYpH Tedii Ta PpisnyHoi npuponu
riipaBiiyHUX BTPAT y IPOTOYHII YaCTUHI IPOMDKHOTO CTYIEHS BiILleHTPOBOrO 6araToCTyIIeHEeBOr0 HACOCY.
BusHaueHi kputepii nepexony Mi>k 3SMiHHMMY IIPOTOYHMMU YaCTMHAMM, Ta 3aIIPOIIOHOBAHA CXEMA YTBOPEHHS
[IapaMeTPUYHOTO Py HACcOCiB 3i 3MiHHUMU IPOTOYHUMU YacTMHaMU. Ha oCcHOBIi aHasi3y 4yMcesbHOro
TOCJIiZIPKEHHS PO60YOro NpoLecy NPOTOYHOI YaCTMHU ITPOMIXKHOTO CTYIEHS BiJJLIEHTPOBOTO HACOCY 3aIIPOIIOHOBAHO
MaTeMaTU4HY MOJEJIb TifpaBIiYHUX BTPAT Y HAlIPSIMHOMY arapari, Ta 3 ii ypaxy-BaHHSIM yTOYHEHA MaTeMaTU4YHa
Mo/ieJIb PO3TIOJIiTy eHEprii B eJleMeHTax TPOMIKHOTO CTYNEHS BifllIEHTPOBOTO HAacOCy. 13 3aCTOCYBaHHAM
PO3pO6JIEHUX MAaTEMAaTUYHUX MOJIE€JIEN 3alIPOIIOHOBAHA METOMKA IPOTHO3YBAHHS XapaKTePUCTUKM IIPO-MIKXHOTO
CTYIIEHA BiILIEHTPOBOI'O HACOCY 3i 3MiHHOIO POTOYHOIO YaCTUHOIO. KJII0YOBI €J10Ba: BiALIEHTPOBUI HACOC, 3MiHHA
IIPOTOYHA YaCTUHA, po60OY€ KOJIECO, HANIPSIMHUI arlapaTt, MaTeMaTU4HA MOJIeJIb BTPAT, EHEPreTUYHi

XapaKTepUCTUKH, €eDEKTUBHICTb.

2. The thesis work presents the research results of working process in the flow part of multistage centrifugal
pump. The approach to pumping equipment modernization has been systematized by using replaceable flow part
with the allowance for hydrodynamic features of the working process. A diagram has been substantiated for
development of unified series of pumps with replaceable flow parts which per-mits to minimize the number of
replaceable components. Analysis of variation of flow structure and physical nature of hydraulic losses in the flow
part of multistage centrifugal pump intermediate stage is the basic content of the work. Transition criteria
between the replaceable flow parts have been determined and a diagram for development of dimensional series of
pumps with replaceable flow parts is proposed. Based on numerical study analysis of the working process in the
flow part of centrifugal pump intermediate stage, a mathematical model of hydraulic losses in diffuser components
is proposed and along with its application a mathematical model is de-fined more precisely for power distribution
in the components of centrifugal pump intermediate stage. Key words: centrifugal pump, replaceable flow part,
impeller, diffuser, mathematical model of losses, power character-istics, efficiency.
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