O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0526U000372
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 02-11-2026

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Xopes Osier MukosiaiioBuy

2. Oleh M. Khoriev

KBastidikamisi: k.1.1., crapmuii HayKOBuii CrIiBPOGITHUK

Imentudikarop ORCID ID: 0000-0001-6940-4183

Bup, pucepranii: nokrop Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi ceniaIbHOCTI: 05.05.16

Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: Typ6oMamyHu Ta Typ60yCTaHOBKH
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jara 3axHcTy: 19-11-2026

CnenianbHICTD 32 OCBITOXO: IipaBiuni MammHY i 3aCO6M aBTOMATUKU

Micue po60oTH 34,00yBava: [HCTUTYT eHEPreTHYHMX MalvH i cucteM im. A. M. TTigropxoro HaujonansHoi

akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHSI: By KomyHanbHUKiB, XapKiB, XapKiBcbkuii p-H., 61046, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creniaai30BaHOl BYEHOI paju). [l 64.180.02

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOH: [HCTUTYT eHepreTUYHUX MallvH i cucteM im. A. M. TlizropHoro

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHSI: By KomyHanbHUKiB, XapkiB, XapKiBcbkuii p-H., 61046, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPUAHUYHOI OCOOH: [HCTUTYT EHEPreTHYHNX MalvH i cucteM im. A. M. TTigropsoro
HaujonasnpHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHS: By KomyHanbHUKiB, XapkiB, XapKiBcbkuii p-H., 61046, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX PYOpPHK: 55.37.31

Tema guceprauii:
1. HaykoBi OCHOBU IOKpaLeHHSI TEXHIYHUX XapaKTepUCTUK TypOOMAIINH /JIs [ipo- Ta riIpoaKyMyII0I0unx

€JIEKTPOCTAaHIiN

2. Scientific fundamentals for improving the technical characteristics of turbomachinery for hydro and pumped
storage power plants

Pedepar/anoTanis:

1. Inceprauiiina po60Ta IpUCBsSIYeHa BUPIlIEHHIO aKTyabHOI HAyKOBO-TIPUKJIAJIHOI IPOGIeMH, SIKA MTOJIsITa€e B
[IO/IQJIBIIOMY PO3BUTKY T€OPpii i NPaKTUKX CTBOPEHHS BUCOKOe(EKTUBHUX TypOiH pisHoro tumny aJsi 'EC i TAEC i
PO3LINPEHHS Aiana3oHy ix pobOTH Ha OCHOBI riIpOAMHAMIYHOIO YO,OCKOHAIIOBAHHS i 3aCTOCYBAaHHS
KOHCTPYKTUBHUX PillIEHb 32 JOMOMOIO0 Cy4aCHUX YHACEJIbHUX | EKCIIEPMMEHTAIBHUX METO/IB OOCIIiIKEHb.
3arporioHOBaHO Ta peasi30oBaHO HOBUIM MiJIXiJl 4O MPOCTOPOBOro Mpo@dintoBaHHS JonaTei pob0Ynx KOJiC OCbOBUX
TypOiH 32 JOIIOMOTOI0 Pi3HMX BUIiB HaBaJliB: IPOCTHUX i CKIaAHUX, NeprudepifiHUX i BTYJIKOBUX, KOJIOBUX i OCbOBUX
HaBaJliB, IO JO3BOJISIE Y3TOAKYBaTU (POpMY JonaTel 3 IOTOKOM PifuHHU, 0 HaTiKae, B 06J1aCTi BXiIHUX KPOMOK Ta y

KaHaJli po6o4yoro Kojieca. Bu3HaueHO 3aKOHOMIPHOCTI BIIMBY HaBaJliB HA CTPYKTYPY IIOTOKY, EHEPreTUYHi Ta



KaBiTalillHi XapaKTEPUCTUKU IIPOTOYHOI YaCTHMHU. Briepiie BCTAaHOBJIEHO BILJIUB HAaBaJliB HA CTPYKTYPY IIOTOKY i
€HepreTUYHi XapaKTepUCTUKY IIOTOKY Y BiICMOKTYBaJIbHil Tpy6i. 3aCcTOCyBaHHS KOMOIHOBaHOrO nepudepiiiHoro
HaBaJly (OJHOYaCHO B OCbOBOMY Ta KOJIOBOMY HallpsiIMax) B HOBOMy pobodomy Koseci 17120 /5251 no3Bonuio
NiABUIIMTY 3HaYeHHs MakcuManbHoro KK natypnoi Typ6inu Kpemenuyuskoi 'EC Ha 0,87 %, a noTy>KHOCTI pu
upomy pexxumi Ha 0,516 MBT. IIpoBefieHO feTanbHe NOCTiIKeHHS XapaKTePUCTHK Tedii B yCix eseMeHTax MPOTOYHO]
YacCTUHU Hacoc-TypOiHu Ha Hanopu A0 200 M, 1110 L03BOJIWJIO BUBHAUNUTHU PE3EPBU [1J1s MiABUILEHHS ii
e(EeKTUBHOCTI. 3 METOI0 PO3LIMPEHHS Jianla30Hy ePeKTUBHOI pO60TH PO3POOIIEHO, YUCEIBHO Ta
eKCIIEpMMEHTAJIbHO JOCiIKEeHO Mofiesli Hacoc-Typ6iH Ha Haropu 80-125 M, po6oui koJsieca mifiBuIeHoi
IIBUJIKOXITHOCTI IKMX MaJjiu 30iJIbIIeHY KiJIbKIiCTb JIONaTell CyTTEBO IIPOCTOPOBOI (popmu i 36ibII€HY BUCOTY B
00671aCTi HanipHOI KPOMKU. BCcTaHOBJIEHO, 1110 3aCTOCYBaHHS TaKMX KOJIiC TPU3BEJIO JO [IOKPAIlEHHS €HepreTUYHUX
XapaKTEPUCTHUK SIK B TYPOIHHOMY, TaK i B HACOCHOMY PEXMMAax. 3allpONIOHOBAHO METO/], MiIBULIEHHS €(EeKTUBHOCTI i
POBILIVPEHHS Aiarna3oHy eKCIulyaralii pajialbHo-0CbOBUX HACOC-TYPOiH 32 paXyHOK 3aCTOCYBaHHS POOOYNX KOJIiC 3
IOJaTKOBUMU BKOPOYEHUMMU JIONIATSIMU — CIUJIiITepaMU. BCTaHOB/IEHO BIJIMB KiJIbKOCTI JIoNaTe! i JOBXKUHU CIIiTEpa
Ha CTPYKTYPY IIOTOKY i €HEPreTUYHi XapakKTePUCTUKU B TYPOIHHOMY i HACOCHOMY pesknmax. Ha OCHOBi oTpuMaHux
3aJIE)KHOCTEN CIIPOEKTOBAHO KOJIECO 3 6 OCHOBHMMU JIONIATSIMU i 6 crtiTepamMu JOBXUHOIO 65 % Bifl OCHOBHUX, 110
Mae Halkpalli [I0Ka3HUKY B TYPOIHHOMY PeXXUMi [IpY 4aCTKOBUX HABAaHTAKEHHSIX. 3aIIPOIIOHOBAHO METO]
IIPOCTOPOBOTO NPO(iN0BaHHS JoNaTel pajialbHO-0CbOBUX POOOUYMX KOJIIC, 10 6a3yeThCsl Ha 3aCTOCYBaHHI HaBasliB
y KOJIOBOMY HaIPSIMKY Ta J03BOJISIE CYTTEBO BILIUBATY HA CTPYKTYPY IIOTOKY i HA €HEPreTUYHi Ta MyJIbCallifiHi
XapaKTepPUCTUKU. JlociakeHo Moaei 3 BUXigHUM BapiaHToM - 3 PK JTHicTpoBchkoi TAEC (KyT Haxuily HamipHOi
KpoMKHu 0=+10°), Ta 3 MO3UTUBHUM (0=+45°) i HeraTuBHUMU (0=-45°) HaBaslamu. HeraTuBHMI1 KOJIOBUI HaBal B
TypOiHHOMY peXKUMi IpU3BiB [0 NinBulieHHS MakcuMasbHoro KK Ha 0,67 % BiIHOCHO BUXiZHOTO BapiaHTy, a Ipu
HOMiHaJIbHOMY Hanopi B gianasoHi surpar 0,300-0,470 M3 /c nigsuineHHs: cTaHOBUTH 1,1-2,0 %. B HacocHOMY
Pe’KMMI 3aCTOCYBaHHS HETaTUBHOTO KOJIOBOT'O HaBajly IIPU3BEJIO JO MifBuilleHHsl MakcumaiabHoro KK Ha 0,35 %.
JocminKeHHs BIIMBY HaBaJliB Ha piBeHb I1yJbcalliil y AuQy30pi BiACMOKTYBaJIbHOI TPYOU MMOKa3aju, o Kpaii
XapaKTEPUCTUKU TPAKTUYHO HA BCiX peXKMMax Mae poboye KOJIECO 3 HETaTMBHUM KOJIOBMM HaBajIoOM. Briepiue B
€KCIIEpUMEHTAJIbHUH CI0Ci6 BU3HAYEHO, [0 BCTAaHOBJIEHHS pedep B Audy30p BilCMOKTYBaIbHOI TPy6H HACOC-
TypOiHU [,03BOJIsIE IOMITHO 3HU3UTH BILJIMB BUXPOBOTO IDKI'YTa i aMILIITy 11 HU3bKOYACTOTHUX IyJIbCALIill TUCKY
(yacToTu MeHIIE O60POTHOI) HAa YACTKOBUX PEXKUMaxX poboTU TypbiHu. [JoBXrnHa pebep He Ma€ iCTOTHOTO BIJIMBY Ha
piBeHb MyJbcalliil B ycbOMy Aiana3oHi po60Tu HacoC-TypOiHU. B eKkcriepuMeHTalbHU CIIOCI6 BCTAHOBJIEHO BILJIMB
KiJIBKOCTI jionaTeil i popmu BCMOKTYBaJIbHOI KDOMKH Ha XapaKTePUCTUKU HAacoC-TypOiH. Pe3ysbTaTul ocinkeHb

BIIpOBaKkeHo B IpoekTu Kpemenuyupkoi 'EC, [JHicTpoBchkoi 'AEC ta T'EC [xaninyp (IHgis).

2. The dissertation is devoted to solving the urgent scientific and applied problem of further development of the
theory and practice of creating high-efficiency turbines of various types for HPPs and PSPs and expanding the
range of their operation based on hydrodynamic improvement and application of design solutions. A new approach
to the spatial profiling of Kaplan turbine runner blades using different types of lean: simple and complex,
peripheral and hub, circumferential and axial lean, which allows to match the shape of the blades with the flow of
the incoming fluid in the area of the inlet edges and in the runner channel. The regularities of the impact of the
leans on the flow structure, energy and cavitation characteristics are established. The use of a combined
peripheral lean made it possible to increase the maximum efficiency of the Kaplan turbine at the Kremenchuk HPP
by 0.87 %, and the power in this mode by 0.516 MW. In order to expand the range of efficient operation, models of
pump-turbines for heads of 80-125 m with increased speed were investigated, the runners of which had an
increased number of blades of a significantly spatial shape and increased height in the area of the pressure edge. It
was found that the use of such runners led to an improvement in energy characteristics in both turbine and pump
modes. The method of increasing the efficiency and expanding the range of operation of radial-axial pump-
turbines by using runners with additional shortened blades - splitters - was further developed. The influence of
the number of blades and the length of the splitter on the flow structure and energy characteristics in the turbine
and pump modes was determined. Based on the obtained dependences, a runner with 6 main blades and 6 splitters
with a length of 65 % of the main blades was designed, which has the best performance in the turbine mode. A



method of spatial profiling of radial-axial runner blades based on the use of leans in the circumferential direction is
proposed, which allows to significantly affect the flow structure and energy and pulsation characteristics. The
models with the original variant - with the runner of the Dniester PSPP (pressure edge angle 0=+10°), and with
positive (0=+45°) and negative (0=-45°) leans were investigated. The negative circumferential lean in the turbine
mode resulted in improved pulsation characteristics behind the runner and an increase in maximum efficiency by
0.67 %, and in the pump mode by 0.35 % compared to the original version. For the first time, the effect of installing
fins in the diffuser of the pump-turbine draft tube on the pulsation characteristics in partial operating modes was
determined. The research results were implemented in the projects of Kremenchuk HPP, Dniester PSPP, and
Dhalipur HPP (India).
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