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npodintoBaHHs JonaTell po604yoro Kosueca

2. Hydrodynamic improvement of the Kaplan turbine based on the use of spatial profiling of the runner blades

Pedepar:

1. O6'exT mocifKeHHs - rigpoAHaMiyHi mpolecy B IPOTOYHi YaCTHMHI HU3bKOHAIIPHOI OCbOBOI TIPOTYpOiHN.
Merta gocCiiKeHHs - TOKPalLeHHS €HEPreTUYHUX XapaKTE€PUCTUK IPOTOYHOI YACTMHU HU3bKOHAMIPHOI OChOBOI
rigpoTyp6iHU 3a paxyHOK IIPOCTOPOBOro NpodinoBaHHs jonaTtei pobodoro Koseca. Metonu nociigkeHHs. Y
POOOTI BUKOPUCTOBYBAJINCS YACEJIbHI T €EKCIIEPUMEHTAJIbHI METOAY JOCIIKEHHS. MaTeMaTUYHe MOJEIOBaHHS
rigpofrHaMiYHUX ITPOLECiB B IPOTOYHUX YaCTMHAX HU3bKOHAIIPHUX OChOBUX TiAPOTYpOiH 31iliCHIOBaNOCS i3
3aCTOCYBAaHHSIM METO/IiB 004K CIII0BAJIbHOI TiiporazoiuHamiky, ki peasnizoBaHi B nporpamHomMy komriuiekci IPMflow.
ExkcriepyMeHTaibHi JOCIIIKEHHS BUKOHYBAJIMCA HA €HEPro-KaBiTalilHOMY CTEH]I CIIeLiaJlbHOTO
KOHCTPYKTOPCBKOTO 6t0po "Typ6origpomam” [TAO "Typ6oarom" (M. XapkiB). TeopeTnyHi i mpakTuyHi pe3yabraTi: 1.

3anponoHOBaHO METOZ, [IPOCTOPOBOro NMpodiMoBaHHS Jonareil pO604YMX KOJIiC, 3aCHOBAaHMIA HA 3aCTOCYBaHHI



CKJIA[IHAX OCbOBUX, OKPYKHUX i KOMOIHOBAHMX HABAJIB, O JO3BOJISIE MiABUIUTH SIKiCTb IIPOEKTYBAaHHS Ta
ePeKTUBHICTb IPOTOYHUX YACTUH OChOBUX TiApOTYpOiH. 2. [I711 BUKOPUCTaHHS IIPU IPOEKTYBaHHI Ta MO epHi3aliii
OCbOBUX TiAPOTYPOiH BCTAHOBJIEHO 3aKOHOMIPHOCTI BIIJIMBY HaBaJIiB jlonaTeil po6b0oyrX KOJIiC Ha CTPYKTYPY MTOTOKY
Ta rifpoguHaMidyHi XapaKTEPUCTUKY B LIMPOKOMY Jialla3oHi peXXMMHUX I1apa-MeTPiB, SKi CKJIaJal0Th OCHOBY
MOJIAJIbIIOTO YIOCKOHAIEHHS IPOTOYHOI YaCTUHU. 3. Po3po6sieHo BapiaHT po6040ro Kojeca 3 KOM6iHOBaHUM
HaBaJIOM JIOTIATEN 3 [TOKPAILEHMMHU €EHEPreTUYHMMU IIOKa3HUKAMU, SIKUH IIJIaHY€EThCSI BUKOPUCTATU [1pU
MogepHizauii rinpotyp6in Kpemenuyupkoi ['EC. 4. Pe3ynbraty gucepTaliliHOro JOCiI)KEHHSI BAKOPUCTOBYIOTbCS B
[AT "Typ6oarom" mpu po3pooLi MPOTOYHUX YACTUH HU3bKOHAMIPHUX OCbOBUX rifpoTypbiH. HaykoBa HOBU3HA!
OTPMMAJIO NMOJAJIBIINI PO3BUTOK JOCJIIPKEHHS BILJIMBY [1IapaMeTPiB IOTOKY Ha BXOJi B PO3PaxyHKOBY 00J1aCTh Ha
XapaKTepUCTUKU IPOTOYHOI YaCTUHU, BCTAHOBJIEHO J[ialla30H PeXXMMiB pO60TH HU3bKOHATIIPHOI BEPTUKAIbHO]
0CbOBOI TypOiHU, IIPU SIKUX 3a0€31e4yeThbCsl PIBHOMIPHUI PO3NOLiI ripOAMHAMIYHMAX BEJIMUVH B OKPY>KHOMY Ha-
IPSIMKY Ha BXOJIi B po60Ye KOJIeCO; BIIeplle 3alIPOIIOHOBAHO MiJXi/ 40 NPOCTOPOBOro NPO(iNoBaHHS JIoNaTeil po-
004MX KOJIiC OChOBUX ripOTYpOiH, 3aCHOBaHUI Ha 3aCTOCYBaHHI CKJIaIHUX HaBaJliB B OCbOBOMY I OKPY>KHOMY
HaMpsIMKax, KU 103BOJIS€ NOKPALIUTY €HEPreTUYHI XapaK-TEPUCTUKMA TPOTOYHOI YaCTUHU HU3bKOHAIIPHO]
OCBOBOI TiApOTYpOiHY; BIEPIIE BCTAHOBJIEHO 3aKOHOMIPHOCTI BIIJIMBY OKPYKHUX i OCbOBUX HABaJIiB JIONATEN
po60UKX KOJIiC OChOBOI riApOTYpOiHM Ha CTPYKTYPY IIOTOKY Ta iHTErpasbHi €HepreTU4Hi OKa3HUKY, 110
BUKOPHMCTOBYBAaTMMYTbCS [IPY IIPOEKTYBAHHI Ta MOJI€PHi-3allii TPOTOYHUX YacTUH. BipoBamkeHHs: [TAT

"Typ6oarom", M. XapkiB. Cpepa BUKOPUCTaHHS: TiApOTYpOiHOOYTyBaHHS

2. The object of the study is hydrodynamic processes in the flowing part of the Kaplan hydro turbine. The purpose
of the study is to improve the energy characteristics of the flowing part of the Kaplan hydro turbine due to the
spatial profiling of runner blades. Methods of research. Numerical and experimental methods of investigation have
been used in the work. Mathematical modeling of hydrodynamic processes in flowing parts of Kaplan hydro
turbines has been carried out using the methods of computational fluid dynamics, which are implemented in the
software package IPMflow. Experimental studies have been performed on the energy-cavitation stand of the
special design bureau "Turbohydromash" PJSC "Turboatom" (Kharkov). Theoretical and practical results: 1. The
method of spatial profiling of runner blades based on application of complex axial, circular and combined offsets
has been proposed, which allows improving the design quality and efficiency of the flow parts of Kaplan hydro
turbines. 2. The influence of complex axial and circular offsets of the runners on flow structure and integral energy
parameters that can be used in the design and modernization of the flow parts of Kaplan turbines have been
established. 3. The runner with combined peripheral offset with improved energy performance has been developed
which is planned to be used in the modernization of the Kremenchug hydroelectric power plant. 4. The results of
the research are used in PISC "Turboatom" in the development of flow parts of Kaplan hydro turbines. Scientific
novelty: the study of the effect of flow parameters at the inlet to the design area on the characteristics of the
flowing part has been further developing, the range of operation modes of the Kaplan turbine has been established,
which ensures uniform distribution of hydrodynamic values in the circular direction at the entrance to the runner;
the approach to the spatial profiling of runner blades of Kaplan turbines has been proposed for the first time,
based on the application of complex offsets in the axial and circular directions, which allows improving the energy
characteristics of the flowing part of the Kaplan hydro turbine; the regularities of influence of circular and axial
offsets of runner blades of Kaplan hydro turbine on flow structure and integral energy indicators which will be
used at designing and modernizations of flowing parts have been established for the first time. Implementation:
OJSC "Turboatom", s. Kharkov. Sphere of use: hydro turbine structure

Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBaLLiMHOI Ais1JIbHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. PycanoB AHppiit BiktopoBr4

2. Rusanov Andrij Viktorovych

KBasnigikanis: n.r.u., 05.05.16
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. UepkawmeHko Muxanso BonoguMuposuy

2. Yepkamenko Muxaitno Bosogumuposuy
KBasigikamis: 1.1, 05.05.17
InenTudikarop ORCID ID: He 3acrocosyerscs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Porosui1 Anppin CepriitioBud

2. Porosumt Auppint CeprinioBuy

KBasmigikanis: k.1.1., 05.05.17
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

PeuenzeHTu

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa Ilo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

Boiiko AHaTouiit Bosiogumuposry

boriko AHatoutiit Bosogumuposuy

IOpuenko T.A.



