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1. ITligBuimenHs epeKTUBHOCTI BUKOPUCTAHHS BillleHTPOBUX HACOCIB 32 paxyHOK BILOCKOHaJIEHHSI MaTeMaTUYHUX

MogeJsieil pobodoro npotecy

2. Increasing of efficiency of the use of centrifugal pumps by perfection of mathematical models of working
process

Pedepar:

1. O6’eKT mocigKeHHs — rigpoHaMiyHi Ipolecy B MPOTOYHIH YacTHHI 3arIM6HOro 6araToCTyIiHYaCTOro
€JIEKTPOBiALIEHTPOBOro Hacoca. [IpegMeT LOCHiIpKEHHS — XapaKTEePUCTUKY 3arJIMOHOr0 BillleHTPOBOIO HACOCY, SKi
BPaxXOBYIOTh OJIHOYACHO CTPYKTYPY MOTOKY, B'I3KiCTh i HAsIBHICTb BiJIbHOTO Tasy, MIJIIXOM BIOCKOHAJIEHHS
MaTeMaTU4HOI Moesli po6ovoro npoiecy. Merta i 3agadi gocmigkeHHs. MeTa [oCiiKeHHs — HiIBULeHHS
edeKTUBHOCTI po60TH 3arJIMGHUX BiflllEHTPOBUX HACOCIB IIJIIXOM BIOCKOHAJIEHHSI MaTeMaTUYHUX MOJieJiei
pobodoro npotecy. [171s1 [OCSITHEeHHs IOCTAaBIEHOI METY IIOCTaBJIeHi HACTYNHi 3aaadi: 1. [TpoananisyBaTu i
y3arajbHATU CY4aCHUM CTaH MOZEJIIOBAHHS POOOYOTO MPOLECY B JIONATEBUX MipOMalINHax, €KCIIEPUMEHTAbHI

IOCJIiIKEeHHS poOOTH 3aryIMOHMUX BiLlEeHTPOBUX HACOCIB JJIs1 peajlbHUX YMOB eKcIlTyaTalii. 2. PozpobuTtu



TPUBUMIipHY MaTeMaTUYHy MOZEeJIb pOO0YOro IIPOLEeCy CTYIEHi BiilleHTPOBOro Hacoca Ha OCHOBI BPaxXyBaHHS
ocobmBOCTel Tedii ra3opiAMHHOI cyMilli B MpOTOYHIN YacTuHi. 3. [I[poBecTu 4ncespHi JOCTiIKeHHsT po6040oro
IIPOLIECY HbIOTOHIBCHKOI, HEHbIOTOHIBCHKOI PilMHM i ra30piiHHOI CyMillli B CTyII€Hi 3aryIn6HOTO BifjLIeHTPOBOTrO
Hacoca. Metonu pociimkeHHsl. [Ipy BUKOHaHHI fycepTauiiHoi poO0TH BUKOPUCTOBYBANINCS (PYHIAMEHTAJIbHI
TI0JIO>KEHHS Teopii MexaHiku pinuH i rasis. [loctaBsieHi B poOOTi 3aBaHHS BUPIlIyIOTbCS HA OCHOBI METOIIB

004 CITIOBAJIBHOI TiIPOIMHAMIKY i eKCIIePUMEHTaIbHUX MOCiIKeHb. MaTeMaTuyHe MOJEeTI0OBaHHS
rifpoAMHaMiuHUX IIPOIIECiB B MPOTOYHUX YaCTHUHAX 3aIJIMOHUX BiiLlEHTPOBUX HACOCIB 3/1ilICHIOBaNIOCH i3
3aCTOCYBaHHSM METO/IiB O0UKCIIIOBA/IBHOI MiIpOra3oinHaMmiKy, sIKi peasizoBaHi B IPOrPaMHOMY KOMILJIEKCI
OpenFOAM. HaykoBa HOBHM3HA I0JISITa€ B HACTYIIHOMY: — BIleplie po3pobyieHa MaTeMaTHiHa MOJieJib TPUBUMIPHO]
Teyii HeHbIOTOHIBCHKOI pinuHuU TUNY 'epiuens-Bbankii A1 BogoHadTOBOI eMyJbCii i ra30piAMHHOI cyMillli B CTyIEHi
BiZILIEHTPOBOTO HACOCA, L0 AO3BOJIsIE BDAXOBYBAaTH OCOOIMBOCTI KOHCTPYKLii MasiorabapuTHOI CTyIIeHi Hacoca,
CKJIaJ i BJIACTMBOCTI CEpeI0BUILA, 110 IIEPEeKAYy€eThCS; — BILOCKOHATEHO (DYHKIIOHABHI 3aJI€5KHOCTI 117151
BU3HaueHHS e(PeKTUBHOI B'SI3KOCTI pifyHY, KoedillieHTiB nepepaxyHky Hanopy i KK]I 3arnmbHux Hacocis, 1o

I03BOJISIE MiABUILMTY TOYHICTb IPOTHO3YBaHHS POOOUMX XapaKTEpPUCTUK Ha peaslbHi YMOBH €KCIlIyaTallii Hacoca;

2. The object of the study is the hydrodynamic processes in the flow section of the submersible multistage
centrifugal pump. Subject of research - characteristics of a submersible centrifugal pump, which take into account
both the structure of the flow, the viscosity and the availability of free gas, by improving the mathematical model
of the work process. The purpose and tasks of the study. The purpose of the study is to increase the efficiency of
submersible centrifugal pumps by improving the mathematical models of the work process. To achieve this goal,
the following tasks are set: 1. To analyze and generalize the current state of the modeling of the working process in
the blade hydraulic machines, experimental research of the operation of submersible centrifugal pumps for real
operating conditions. 2. To develop a three-dimensional mathematical model of the working process of the degree
of a centrifugal pump on the basis of taking into account the peculiarities of the flow of the gas-liquid mixture in
the flow section. 3. Conduct numerical studies of the working process of the Newtonian, Non-Newtonian fluid and
gas-liquid mixture in the degree of a submersible centrifugal pump. Research methods. In the course of the
dissertation work, the fundamental positions of the theory of fluid mechanics and gases were used. The tasks put
in the work are solved on the basis of methods of computational hydrodynamics and experimental research.
Mathematical modeling of hydrodynamic processes in flow parts of submersible centrifugal pumps was carried out
using the methods of computational fluid dynamics, which were implemented in the OpenFOAM software
complex. The scientific novelty is as follows: - the mathematical model of the three-dimensional flow of a non-
Newtonian fluid of the Herschel-Bulkley type for a water-oil emulsion and a gas-liquid mixture in the degree of a
centrifugal pump was developed for the first time, which allows taking into account the peculiarities of the design
of the small-scale pump stage, the composition and properties of the pumped medium; - functional dependences
have been improved to determine the effective fluid viscosity, conversion factors, and the efficiency of submersible
pumps, which improves the accuracy of prediction of performance on the actual pump operating conditions;
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