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Pedepar/anoTamis:

1. Inceprarnist NpUCBsAY€HA NiIBULLIEHHIO €HEProe(EeKTUBHOCTI CBEPAJIOBUHHUX HACOCIB Yepe3 OO0l PyHTYBAaHHS
palioHaJbHUX NapaMeTPiB BUCOKOOOEPTOBUX PEXUMIB, yIOCKOHAIEHHS TipaB/liYHUX MPOTOYHUX YACTUH Ta
MOJepHizallilo OIIOPHO-YIIiJIbHIOBAJIbHUX BY3JIiB Y )KOPCTKUX rabapUTHUX 0OMEXXEHHSIX 00CaiHUX TPYO.
AxTyanbHiCTh 00yMOBJIEHA KPU30OBUM CTAHOM Tajy3i B YKpaiHi, BUCOKOIO €HEPTOEMHICTIO CUCTEM BOJOIIOCTAYaHHS
Ta HeOOXiJHICTIO BIIPOBA/I)KEHHS €BPOINENCHKUX BUMOT 0 €KOAM3aliHy HACOCHOTO 06s1afHaHH4. [lepmuii po3nin
aHaJli3ye CTaH Ta TEHIEHILii PO3BUTKY CBEPAJIOBUHHUX HACOCHUX arperaris. BcTaHOB/IEHO, IO MATAHHSA
inTeHcudikauii poboyoro npoliiecy yepes 36i/1blIeHHS YaCTOTH 06epTaHHS poOOYOro KoJjieca HeJOCTaTHbO BUBYEHE.
OO6rpyHTOBaHO HEOOXiTHICTh PO3POOKM HOBUX IiIXOMIB 1O MPOEKTYBAHHS BITYM3HSIHUX CBEPJIOBUHHUX HACOCIB
BinnosinHo no Jupektusu 2009 /125 /€C ta Pernamenty (€C) N2 547 /2012. JIpyruii po3ain po3po6iise CUCTeMHU

niAxin 7o MpoeKTyBaHHS rifpaBliyHUX IPOTOYHUX YaCTUH BUCOKOOOEPTOBUX CBEPJJIOBUHHUX HACOCIB. [JoBerieHO



0OMEXEHICTh KJIAaCUYHOI METOO0JIOTI] 1711 HacOoCiB 3 yacToTo ob6epTaHHs 6000 06/XB i Bullle. 3alIpONIOHOBAHO
HOBHUM NiJXi[ 70 BUBHAYEHHS F€OMETPUYHUX NTapaMeTPiB HAMPaBJISIIOYOTro arlapaTy Ha OCHOBI PO3B'sI3aHHS
00€epHEeHOI riipoaHaMiyHOi 3a1a4i 3 BUKOPUCTaHHSIM PiBHSIHb HEPO3PUBHOCTI Ta €HEPreTUYHOro 6anaHcy. Tpetiit
PO3[iJ1 pO3BUBA€E TEOPETUYHI OCHOBU MIPOEKTYBAHHS BUCOKOOOEPTOBUX CBEPIJIOBUHHUX HACOCIB 3 pOO0OYMMU
KOJIeCaMi HOPMaJbHOI MIBUIKOXiAHOCTI. Briepiie o6IpyHTOBaHO BUKOPUCTAHHS YIIiJIbHIOBAJIbHUAX 3a30PiB K
IVHaMiYHUX OIIOp POTOPa y BUCOKOOOEPTOBOMY 6araToCTyIiH4YaCTOMY Hacoci. OnMcaHo MeTO0JIOTiI0 YHCEeIbHOIO
JOCJIiIpKEeHHd Ha 6a3i piBHsAHb HaB'e-CTokca Ta ctangapTHoi mogei TypoynenTHocTi k-0 B ANSYS CFX.
YnocKkoHasneHO METOL0JIOTII0 TOOY0BY NTapaMeTPUYHUX PSZiB Ha OCHOBI Teopii MoAi6HOCTI. 3aponoHOBaHO
[IOKa3HUK eHeproeeKTUBHOCTI 1151 OLiHKY POOOTH HACOCIB IIpY 3MiHHOMY HaBaHTa)KeHHi. YeTBepTUll po3aisn
[IPENICTaBJISIE€ PE3YJIbTATU YACEIJIBHOTIO JOCIIKEHHS. BCTaHOB/IEHO, 1O 11714 IPOMI’KHOTO CTYIIEHS
HalpalioHaJbHINIO0 € KOHCTPYKLisl HAaITPaBJIsIl0yoro anapary 3a 3allpOIIOHOBAHOI0 MOZEJLIIO, sIKa 3a6e3nedye KK]I
65113bK0 79% mpu Hamnopi 75 M. [To6ynoBaHO NapaMeTpUYHUN Psifl, BUICOKOOOEPTOBUX CBEPAJIOBUHHUX HACOCIB cepii
3H. TlopiBHsbHA ouiHka nporotumny 3H 63-150 3 aHanoramu nokasasa 4OTUPUpPa30Be 3MEHIIEHHSI Macy,
IIBOPa30B€ 3MEHIIEHHS OCbOBOIO TabapUTy Ta CYTTEBE 3HWDKEHHSI )KUTTEBOTO LIMKJIy BUTPAT IOPIBHSIHO 3 6a30BUM
HacocoM EIIB 10-63-150. I[T'Tuii po3ain MiCTUTb pe3yJIbTaTh eKCIIEPUMEHTAJIbHOI epeBipKU. BUroToBIeHo Ta
BUIIPpOOYBaHO AoclinHuit 3pa3ok 3HA 63-150. ITinTBepakeHo HOMiHaJIbHI TapaMeTpu: nogava 63 m3 /ron, Hamip 150
M, yactota ob6eptanus 6000 06 /xB, KK]] 6;113bK0 74%. PO30i>KHICTh MixK UMCEbHUM Ta Qi3UYHUM €KCIIEPUMEHTOM
He nepeBulye 5%. JlociifkeHHs BibpalilHUX XapaKTepUCTUK MiATBEpAUIIO NpaLe3aTHICTb 6e3010pHOi
KOHCTPYKii. [[pakTH4Ha 3HA4yLIiCTh NOJISITa€ Y CTBOPEHHI HAYKOBO OOI'PYHTOBAHOTO MiAXOLy 10 IPOEKTYBAHHS
BITUM3HSIHUX BUCOKOOOEPTOBUX CBEPAJIOBUHHUX HACOCIB, 1110 BifIOBiNal0Th Cy4aCHUM BUMOramM

eHeproe(eKTUBHOCTI Ta €KOJU3alHYy.

2. The dissertation is devoted to the increased energy efficiency of drill pumps through the arrangement of
rational parameters of high-speed modes, the improvement of hydraulic flow parts and the modernization of
support-grips knots at tight dimensional boundaries of casing pipes. The relevance is due to the crisis of galusa in
Ukraine, the high energy intensity of water supply systems and the need to promote European eco-design of pump
equipment. The first section analyzes the state and development trends of drill pumping units. It has been
established that the power supply to the intensification of the working process through an increase in the
frequency of the impeller winding is insufficiently enhanced. There is a need to develop new approaches before
the design of drilling pumps complies with Directive 2009 /125 /EC and Regulation (EC) No. 547 /2012. Another
section examines the system approach to the design of hydraulic fluid parts of high-speed drilling pumps. The
application of the classical methodology for pumps with a rotation frequency of 6000 rpm and higher has been
achieved. A new approach has been proposed to the determination of the geometric parameters of the guiding
apparatus on the basis of the decoupling of the enclosed hydrodynamic task from the varying levels of integrity
and energy balance. The third section develops the theoretical basis for the design of high-speed drill pumps with
impellers of normal speed. First of all, there are a number of tight gaps installed as dynamic rotor supports in a
high-speed, high-frequency pump. The methodology of numerical investigation based on the Nav'e-Stokes
equations and the standard k-o turbulence model in ANSYS CFX is described. The methodology of random
parametric series based on the theory of similarity has been improved. An indicator of energy efficiency has been
developed to evaluate the performance of pumps under variable conditions. The fourth section presents the
results of the numerical investigation. It was established that for the intermediate stage, the most rational design is
the design of the guide device behind the designed model, which will ensure an efficiency efficiency of
approximately 79% at a head of 75 m. A parametric series of high-speed drilling pumps was created ZN series. An
equal assessment of the prototype ZN 63-150 with its analogues showed a four-fold change in mass, a four-fold
change in the axial dimension and a general reduction in the life cycle of vitrates compared with the basic pump
ECV 10-63-150. The fifth section is to combine the results of experimental verification. The last sample ZNA 63-150
has been prepared and tested. Nominal parameters have been confirmed: flow 63 m?/year, head 150 m, rotation
frequency 6000 rpm, efficiency factor close to 74%. The discrepancy between numerical and physical experiments
does not exceed 5%. The study of vibration characteristics confirmed the feasibility of the unsupported structure.



There is practical significance in the development of a science-based approach to the design of high-speed drilling
pumps, which represents the current benefits of energy efficiency and eco-design.
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