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Tema gucepranii:
1. BniuB KOHCTPYKIi MifiBiIHOrO IPUCTPOIO FEPMETUYHOIO MOHOOJIOUHOT0 HACOCA 3 [IOPO>XKHUCTUM BajJIOM Ha IOT0

pobounii Mpouec Ta XapakKTEPUCTUKU

2. Influence of the inlet device construction of the sealless close coupled pump with a hollow shaft on its working
process and characteristics

Pedepar:

1. Y nuceprauiiiziil pob0Ti NoaHe HOBE BUPIlIEHHSI HAYKOBOI 3a/aui, 0 NOJISIra€e B yJOCKOHAJIEHHI KOHCTPYKLii
repMETUYHOIO0 MOHOBJIOUHOTO HACOCY 3 TIOPOKHUCTUM BaJIOM HAa OCHOBI pe3yJIbTaTiB HAYKOBUX JOCJIiIP)KEHb BILIUBY
0CO0IMBOCTEN KOHCTPYKLi MifiBiHOrO IPHUCTPOIO HA TeYilo Ta eHepreTUyHi IIpoliecy B IIPOTOYHIlN YaCcTHHI Hacoca i
€JIEeMEHTaX €JIEKTPOABUTYHA. PO3p006JIEHO KOHCTPYKILil0 TePMETUYHOrO BiILLlEHTPOBOrO MOHOGJIOYHOTO HAacoca.
[IIn9x0M aHaJIITUYHOTO JOCiIKEHHS KOMIIJIEKCY (PaKTOPiB HaBaHTa)KeHHs poTopa (Bary, rifpoAuHaMivYHUX Ta
MarHiTHUX CUJI) BU3HAYEHO iX B3AEMHUI BIIJIMB Ta B3AEMO3B'SI30K 3 POOOYUM IIPOLIECOM MiJIMINITHUKIB KOB3aHHS
[IpoBeneHHS YUCIIOBOTO MOZEIIIOBAHHS 1aJI0 MOKJIMBICTD OL[iHUTU CTPYKTYPY ITIOTOKY y IPOTOYHINM YaCTUHI Hacoca,
a came BuB OIII 3 06epTOBUMHU CTiHKaMu Ta JudPy30pom nnepeg BxonoM B PK, Ha CTPYKTypy IIOTOKY Ha BXOZi B
PK, napameTpu po3NnoIiIeHHs CKJIaOBUAX aOCOJIIOTHOI MIBUAKOCTI Ta NMPOTiKaHHS KaBiTauiiiHux npouecis B OII1 ta

PK. BusHaueHO fiana3oH onTuManbHux BenndnH fgiameTpis OI1I1 3 Touky 30py MiHIMasbHUX rigpaBsiyHUX BTPaT B



OIIII Ta eneKTpUYHUX BTPAT B POTOPHUX MArHiTONPOBOaxX €JE€KTPOJIBUTYHA 32 YMOBU ITOPOKHUCTOTO Bajly Hacoca
3 KoediljieHTOM MBUAKOXiNHOCTI (ns) B fianasoHi Bix 60 1o 70. BcTaHOBIIEHO 110 Nepli IPOsIBYU KaBiTalii
criocrepiratorscs B PK, 3meHmenHss pgiamertpy OINIl npru3BoguTh 40 3MiHM MiCIisl BAHUKHEHHS KaBiTallii i HAIIPSIMKY
ii po3noBcoKeHHs. Po3pobsieHi MeTOIMYHI peKOMeHTallii 11010 NPOEKTYBAHHS F€PMETUYHNAX MOHOOJIOUHUX
HAaCOCIB 3 IOPOKHUCTMM BaJIOM Ta BpaxXyBaHHS BIUIMBY reoMeTpuyHux napamerpis OI1Il Ha KOHCTPYKTUBHI
0co6MBOCTi BXifHOI yacTuHY Jjonareil PK. ExcriepuMeHTanbHO NiITBEPIyKEHO pe3yJIbTaTH, sIKi OTPUMAaHO

YHCJIOBMM MOJEIIOBAHHSM.

2. The work is focused on the pump construction, which ensures high performance correlated with the safety
aspects. It leads to the application of the pump, where the likelihood of the failure of the unit is minimal. The
double entry pumps are commonly used due to the reduction of the hydraulic forces and also hermetic units, with
closed, seal-less construction. The thesis presents a new solution to the scientific problem, which focuses on the
improvement of the design of a sealless double entry close coupled centrifugal pump with a hollow shaft. In this
conception, the inside of the hollow shaft is an axial inlet device, which consists of a straight part and diffuser. The
design of a sealless close coupled centrifugal pump has been developed. Conducted analyses are based on the
results of the investigation of the influence of axial inlet device geometrical features on pump working process in
order to achieve minimal energy losses in the flowing part of the pump. The mutual influence of the construction
of plain bearings and forces acting on the motion elements of the pump was elaborated. The rotating parts are
loaded with the hydrodynamic, magnetic and gravity forces, which are the preliminary design data of bearing. On
the other hand, the construction of bearing is severely acting on the mentioned above forces, which leads to the
crucial design problem. Conducted numerical simulations made it possible to estimate the flow structure in the
flowing part of the pump. In detail, the influence of the axial inlet device with rotating walls and the diffuser before
the impeller inlet on the performance of the pump was recognized. The range of optimum values of axial inlet
device diameters is also determined in terms of minimum hydraulic losses in the axial inlet device and electric
losses in the rotor magnetic circuits of the motor under the condition of a hollow pump shaft with specific speed
(ns) in the range from 60 to 70. Moreover, the flow structure at the impeller inlet, the parameters of the
distribution of the absolute velocity components and the cavitation processes in the axial inlet device and the
impeller were investigated. It is established that the first appearance of the cavitation was observed in the
impeller. The reduction of the axial inlet device diameter leads to the change in the locations of the cavitation
zones and the direction of their distribution. The methodical recommendations for the design of sealless close-
coupled pump with a hollow shaft and the influence of the geometric parameters of the axial inlet device on the
structural features of the leading edge of the blades of the impeller were developed. The results obtained by the
numerical simulation were experimentally confirmed.
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