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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.39.37

Tema gucepranii:
1. BukopucTaHH rifpoAHaMiyHKX e(EeKTiB B IINIAPUHHUX YIIIJIbHEHHSX [AJ15 [iJBUIIEHHS TEXHIYHOTO PiBHS

BiJILIEHTPOBUX HACOCIB.

2. Application of hydrodynamic effects groove seals for increase of centrifugal pumps technical level.

Pedepar:

1. Incepranist NpucBI4Y€Ha TEOPETUYHMM Ta €KCIIEPUMEHTAJIbHUM JIOCTIiIKEHHSIM CKJIal0BOi AeMIIPYIYNX CUTT
rifpoAnHaMidyHOI B3a€MOJI B yIIIiJIbHEHHSX IIPOTOYHOI YaCTMHU BiILIEHTPOBYX HACOCIB i peasisauii mIIsaxiB
CTBOPEHHS TaKMX MallH, BUUIbHUX BiJj HEBUNIPABIAHMUX i 3aMBUX 3aIlaciB >KOPCTKOCTI 3a PaXyHOK LIiJIECIIPSIMOBAaHOTO
BUKOPUCTaHHS cuJ JeMnQipyBaHHS y MINapUHHUX VIIIBHEHHSIX, 10 J03BOJIsIE Pi3KO 3HU3UTH KoedillieHT
IVHaMiYHOCTI, yCYHYTH IIKiJJIMBi pE30HAHCHI SIBUINA 11 BUMOTH BiOYIyBaHHS BJIACHUX YaCTOT 3 PO3PaXyHKOBO-
KOHCTPYKTOPCBKOI IIPAKTMKU. YTOUHEHI aHAJIITUYHI 3aJI€5KHOCTI [J1 PO3PAXYHKY riApOAUHAMIYHUX CUJ Y
IINapUHHYX YIIiIbBHEHHSX. 3a JOIIOMOT00 MaTEMAaTUYHOTO MOZEJIIOBAHHS OTPMMAHO NIONIPABOYHI KoedillieHTH, 1m0
IO3BOJIMJIN PO3LIMPUTH [1ialla30H BUKOPUCTAHHS aHAITUYHUX 3aJle>KHOCTEeN KoedilieHTiB jemndyBaHHs
LINAPVHHYX ylIilIbHeHb. OGIPYHTOBAaHO HEOOXiAHICTb BUKOPUCTAHHS 1OJATKOBUX 00'€MIB APOCEIIIOI0YO] PiiHY B
LINTApUHI IPYU NPOBELEHHSA YUCEJIbHUX PO3PAXYHKIB 11711 BUBHAYEHHS IIPOAMHAMIYHUX CUJI B YIIIJILHEHHSAX.

JloBeeHO MOXKJIMBICTh POOOTH BiAIIEHTPOBOrO HACOCA ITPH 36iraHHI BJIaCHOI YaCTOTU KOJIMBAaHHS POTOPA 3



4aCTOTOIO OOEPTAHHS Bajla €JIEKTPOABUTYHA 6€3 BUHMKHEHHS BUCOKOrO PiBHA Bibpalii. PO3po6y1eHo MeTonuKy
PO3paxyHKy AUHAMIUYHUX [1apaMeTPiB pOTOPY BiALlEHTPOBUX HACOCIB. PeaysnbTaTy po60TH BIIPOBAIKEHO Y Psifi

crienianizoBaHuX MiAIIPUEMCTB YKPaiHU i BUKOPUCTOBYIOTbCS Y HABYAJILHOMY IIPOLIEC.

2. The thesis is devoted to theoretical and experimental research of damping forces component of hydrodynamic
interaction in seals of hydraulic flow part of centrifugal pumps and implementation of such machines
development, free from unreasonable and unnecessary rigidity reserve by special-purpose use of damping forces
in groove seals that allows to dramatically decrease dynamic factor, to eliminate harmful resonant effects and
requirements of natural frequencies detuning from computational-design practice. Analytical dependences for
calculation of hydrodynamic forces in groove seals were specified. By means of mathematical modeling correction
factors were received, which allow to expand the usable range of analytical dependences of groove seals damping
coefficients. Necessity of use of throttling liquids additional volumes in groove was proved for carrying out of
numerical calculations for definition of hydrodynamic forces in seals. Possibility of centrifugal pump operation was
proved at coincidence natural oscillation frequency of rotor with rotation speed of electric motor shaft without
high level vibration occurrence. The design procedure for dynamic parameters of centrifugal pumps rotor was
developed. Thesis results were implemented in a number of specialised enterprises and applied in educational
process.
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