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Tema gucepranii:
1. HiILBI/IHICHHF[ HaIlopy MHEKOBUX CTyrIeHiB CBEPIAJIOBUHHUX HACOCIB HIJIIXOM BUKOPUCTAaHHSA pOSpiBHI/IX Jonarten

po60o4nX KOJIiC.

2. Application of the Impeller Split Blades to Increase the Borehole Screw-Type Pump Stages' Head Pressure .

Pedepar:

1. Y nuceprauiiiniilt poboTi HaBeJleHe HOBE BUPillleHHs] HAYKOBOI 3a7jadi, 1110 I0JI4rae y MiJiBUlleHH] Harlopy
IIHEKOBUX CTYIIEHIB CBE€PJJIOBUHHUX HACOCIB, IKE NOCITAa€ThCS BUKOPUCTAHHSIM PO3Pi3HUX JIONATEN pOOOYMX KOJIiC.
[Ipu uboMy B po604OMY ITPOLIECI CTYIEHS MAa€ MicClie JOIATKOBUIA TiApOAMHAMIYHUI (PaKTOp - WBUAKICHA
CTPYMUHA, 1I0 BUTIKA€ 3 3a30pYy MIX psijaMu JioTaTel i YMHUTD BILJIMB Ha CTPYKTYPY Teuil B pobouomy Koseci. Ha
aJleKBaTHUX MaTEMaTUYHUX MOZEJISIX OTPUMAHO KApTUHU Tevii B po604OMy KOJleCi HHEKOBOTO TUITY 3 PO3PiZBHUMU
JIOTIATSIMU, SIKi IAI0Th MOSKJIUBICTb SIKICHOI OLIIHKY PO3IIO/IiJIiB IIBUAKOCTEN Ta TUCKIB B CTYIIEHI, O SOCIIIKYETbCS,
a TaKOXX BU3HAYEHHS] T€OMETPUYHMX IapaMeTPiB, 110 HANOIIbII CYTTEBO BIUIMBAIOTh HA €HEPreTUYHi
XapaKTEPUCTUKHU CTyIeHs. EKCIIepMMEHTaIbHO BCTAHOBJIEHO ONTMMAJIbHI CIiBBiIHOIIEHHS OCHOBHUX
reOMETPUYHHUX [IaPAMETPIB, 110 A€ MOKJIUBICTb 30i7bIINTH Hamip cTyneHs Ha 40% y NOpiBHSHHI 0 BUXiHOTO IpU
TOMY X PiBHi EKOHOMIYHOCTI Ta TEXHOJIOTii BUTOTOBJIEHHA. BCTAHOBJIEHO BIUIMB OKPEMUX F€OMETPUYHUX

rapaMeTpiB po604yoro Kojeca 3 po3pi3HUMHU JIONATSMU Ha XapaKTePUCTUKU CTYIIEHS], IO J1a€ 3MOTY IIPOBOIUTH



OITUMI3ALiI0 32 PI3HMMU ITapaMETPaMU B 3QJIEKHOCTI Bifi BUMOT, 10 BUCYBAIOTHCS. JIOTIOBHEHO Ta PO3LIMPEHO
METOJIMKY iHK€HEPHOI0 PO3PaxyHKy HACOCHUX CTYIIEHIB ITHEKOBOTO TUILY 3 YPaXyBaHHSIM OCOOJINBOCTEN po60vdoro

IIPOLECY ITHEKOBUX KOJIiC 3 PO3PI3HUMU JIONIATAMMU.

2. The increase of the borehole pump screw-type stages' head pressure has been achieved on the basis of the split-
bladed screw being applied as an impeller. The obtained solution enables the impeller to increase the circulation
difference between inlets and outlets so far as it adds the angular disparity between the first and the second row
of blades to the incidence angle, as opposed to a fixed lead screw in the stage head pressure equation. With that
the occurrence of an additional hydraulic factor is to be considered in the process of operation that is the
occurrence of a high-speed jet which flows out of the gap between the rows of blades and exercises significant
influence on the flow structure of the impeller and, as a result, the pump stage's characteristics integrally. The
patterns of flow in a screw-type split-bladed impeller have been obtained on the relevant numerical schemes so
that the velocity and pressure distribution field patterns in the pump stage can be qualitatively evaluated. The
geometrics exerting the most impact upon the energy characteristics of the stage can be identified as well. The
main optimal correlated geometrics have been found experimentally which allows increasing the stage's head
pressure by 40 per cent as opposed to the initial one under the same affordability and manufacturability terms.
The effect of the separate split-bladed impeller's geometrics upon the stage's characteristics has been ascertained
which allows optimization in various directions according to definite requirements and specifications. The
engineering methodology of the screw-type pump stages calculation considering the operation characteristics of
the screw-type split-bladed impeller has been complemented and expanded.
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