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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 55.37.31
Tema gucepranii:

1. TlinBuimeHHs epeKTUBHOCTI PO60OYOro MPOLLECY BUCOKOHAMIPHHUX TiIpOTYPOiH MIISIXOM BIOCKOHAJIEHHS

IIPOTOYHUX YaCTUH

2. Improving efficiency of high-pressure hydraulic turbines workflow through developing the flow parts

Pedepar:

1. O6'eKT BOCIIIPKEHHS: pOO0YMI NIPOLIEC EHEPTeTUYHOI B3a€MOIi IOTOKY PiAMHM 3 pOOOYMMU OpraHaMu
pazianbHO-0CHOBOI rigpoTyp6iHu. MeTa IOCTiIKeHHS: iABUILEHHS €eHePreTUYHNX [TOKa3HUKIB pajliaJIbHO-0CbOBUX
(PO) rinpoTyp6iH IISIXOM IIOOYAOBU Ta YAOCKOHAJIEHHSI MaTeMaTUYHUX MoJesieil poboyoro npouecy. Metoau
IOCJiIKEeHHS: TIOCTaBJIeH] B AucepTalliliHiil po6OTi 3a7ja4i PO3B'13aHO Ha OCHOBI 3aCTOCYBAaHHS METOIiB

064K CII0BaIbHOIL TiApogHaMiKyu. TeopeTUYHi Ta IPaKTUYHI pe3yJIbTaTH: JJIs1 EHEeproMalMHOOYIiBHO] ramysi
T0JIITa€ B PO3POOJIEHHI KOMILJIEKCY TIPOrpaMm [1jisl IPOEKTYBAaHHS I pO3PaxXyHKy PajliaJlbHO-OCbOBUX POOOYUX KOJIIC.
[IpoBeieHO YNCENIbHUI €KCIIEPMMEHT Ha OCHOBi PO3PO6JIEHOTO KOMIUIEKCY NPOrpaMm, SIKUM 1a€ 3MOTy OLIiHUTH
€HepreTUYHi NapaMeTpy CIIPOEKTOBAHOI JIONATEBOI CUCTEMU, MiIBULIUTHU SKiCTb PO3POOOK, CKOPOTUTH TEPMIHU
IIPOEKTYBAHHS 32 PaXyHOK CIIPSIMOBAHOTO BilOOPY Kpallyx BapiaHTiB, 3SMEHIIUTHA BUTPATU Ha po3po6sieHHs ['T.

Po3p06s1€HO METOAMKY IIPOBEEHHS YUCEJIbHOTO EKCIIEPUMEHTY, 10 1a€ MOSKJIMBICTD LiJIECIIPSIMOBAHO LUIYKATH



nojiinumeHi Bapiantu I1T4 BinnosigHO 00 BUMOT 0O €HEPreTUYHMX NOKa3HUKiB ['T. HoBu3Ha: micTasa 1ojansuoro
PO3BUTKY KOMILJIEKCHE BUPIllIeHHS 3a7jlada CTBOPEHHS BUCOKOE(EKTHUBHOI IPOTOYHOI YaCTUHY BUCOKOHAIIPHO]
paziasbHO-0CHOBOI riPOTYpOiHU LMIJIIXOM Y3rOIPKEHHS KIHEMaTUYHUX i FeOMeTPUYHMX [1apaMeTpiB eJIeMEeHTIB
IIPOTOYHOI YaCTVHU TiIpoTyp6iHu. Briepiie po3po6eHO NepPCIeKTUBHY IIPOTOYHY YaCTUHY BUCOKOHAIIPHO]
pazianbHO-0OCHOBOI IipOTYypOiHY 3 TEOPETUYHO BUCOKMMU €HEepPreTHYHUMU IT0Ka3HUKaMu. JlicTana nogaasuoro
PO3BUTKY MaTeMaTHW4YHa MOJIeJlb €HepreTUYHOI B3aeMO/Iii IOTOKY 3 POOOYMMHU OpraHaMu ripoTypOiHy, sika
BpPaxoBYe BIUJIMB YCiX €JIEMEHTIB IPOTOYHOI YaCTUHU Ha POPMYBAaHHS €HEPreTUYHUX XapPaKTEPUCTUK PaliaJIbHO-
OCBOBUX TiIpOTYpOiH. YIOCKOHAZIEHO METOIU NPOEKTYBAHHS IIPOTOYHMX YACTUH BUCOKOHAMIPHUX pafiaabHO-
OCBOBUX TiipOoTypOiH. PO3p06ieHo i1 anpo60BaHO METOAMKY ITPOTHO3YBAHHS €HEPreTUYHUX XapaKTePUCTHK.
Cryninp anpo6auii: kadenpa rinpomamuns HTY "XI1I", BAT "Typ6oatom"(m. XapkiB). ['any3b BUKOPUCTaHHS:

€HEPreTNu4HeE MaH_II/IHO6y,U‘yBaHHH.

2. The object of research: processes of energy interaction of fluid flow with Francis turbine operating elements.
Research objective: ways to increase energy performance of Francis turbines by constructing mathematical models
and improved workflow. Methods: the problems set in the thesis solved by applying methods of computational
fluid dynamics. Research findings: a new set of programs developed for the design andcomputation of Francis
turbine impellers. A software-based numerical experiment allowed to assess the energy parameters of the
designed blade system, improve the design quality, and reduce design time through selection of the best options to
reduce the costs of developing the turbine. The developed numerical experiment techniques provide for a targeted
search of the improved versions of the flow part according to energy performance requirements of the turbine.
Novelty: Improved performance design flow parts suggested for the high-pressure Francis turbine by harmonising
kinematic and geometrical parameters of the flow part elements. A promising flow part developed for the high-
pressure Francis turbine with theoretical high energy performance. An improved mathematical model of energy
flow interaction with hydraulic turbine found, considering the impact of all flow part elements on Francis turbine
energy characteristics. Design methods for flow parts of high-pressure Francis turbines improved. A new method
of predicting energy characteristics developed and tested. Validation: Department of hydraulic machinery, Kharkiv
Polytechnic Institute, Turboatom OJSC, Kharkiv. Field of application: power engineering,.
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