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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 44.35.33

Tema gucepranii:
1. MaremaTrnyHe MOJEIIOBAHHS, PO3PaXyHOK Ta JOCIIIKEHHS IUHAMIYHUX XapaKTePUCTHUK JIONATEBOI CUCTEMU

po6040ro KoJjieca BEPTUKAJIbHOI I poTyp6iHU OCbOBOTO TUITY

2. Mathematical modeling, calculation and analysis of the dynamical characteristics of the paddle-wheel of the
vertical axial-flow water turbine

Pedepar:

1. O6'eKT mocmimpKeHHs: polec Tevii pinrHu B 0671acTi po60o4oro Koseca rizpoTypbinn MeTa: BIlOCKOHAJIEHHS
MEeTOJUKY BU3HAUYEHHS AMHAMIYHUX XapaKTe€PUCTHUK JIOIaTeBOi CCTeMU POOOYOTro KoJjieca rifpoTyp6inu. Metoau
IOCIIiIPKEHHS Ta arnapaTtypa: MeTOLM AOCIiIPKEHHS IiIpOogHaMIKY PigUHNA, METOIU TEOPii 10JIs1, METOJ, TPAaHNYHUX
ocobuBocTel. TeopeTuyHi Ta MPaKTUYHi pe3yJIbTaTU: PO3po6JIeHi NporpamMu po3paxyHkiB Ha EOM napamertpis
IIOTOKY Ta TiApOoJyYHaMiYHMX HaBaHTaK€Hb Ha JIONATEeBil CUCTeMHU poOOYOro Kojeca AO3BOJISIIOTh 30iIbIINTH
TOYHICTb CHUJIOBUX PO3PaxXyHKiB ME€XaHi3My IIPMBOJIA; LO3BOJISIOTh BUSHAYNUTHU 3 JOCTATHBLOIO JIJIS IPAKTUYHUX LIijIed
TOYHICTIO TiAPOJMHAMIYHI XapaKTEePUCTUKMA POOOUYOTro KoJleca y Oibll IMPOKOMY [ialla3oHi, HiXX 1€ MOKJIMBO B
pamKax 6e3BipUBHOTO OOTiKaHHS. HoBMU3HA: yIOCKOHAJIEeHAa MaTeMaTUYHA MO/IeJIb TPUBUMIPHOI Teuii pifuHu y Beiit

MTPOTOYHI YaCTWHi, [0 JO3BOJISIE BUBHAYATU METOAOM TaHEJbHUX TiIpOAMHAMIYHUX OCOOJINBOCTEN



riipoAvHaMiYHi XapaKTe€pPUCTUKU [TOTOKY Ta JIONATEBUX CUCTEM POOOYOro Kojieca /1 pO60YUX PeXUMIB
rinpotyp6inuy;BIiepuie 3pobsieHa KijbKiCHa OLliHKa BIIJIMBY HEPiBHOMIPHOCTI [TOTOKY Ilepef, IONaTeBO0 CUCTEMOIO,
HETOYHOCTI CKJIaIaHH4 JIONIATeH i PO3BUTKY BUXPOBOTO CJIily 3a JIONATSMM Ha CUJIOBi Ta MOMEHTHI XapaKT€pPUCTHUKU
po6oyoro kosieca. CTymiHb BIPOBAIPKEHHSI: METOJIMKA Ta TPOrpaMa PO3PaxyHKy CTPYKTYPU MTOTOKY Ta PO3PAXYHKY
HaBaHTAKEHb HA €JIEMEHTAaX IIPOTOYHOI YaCTUHMU TiIpoTyp6iHM BUKOpUCTOBYeTbCS y BAT "Typ6oaTom”, M. XapkiB,
"CyMcbKe MaIIMHOOYIiBHE HayKOBO-BUPOOHUYE 00'eHaHHs iM. M.B.OpyH3e", M. Cymu Ta B y460BOMY IpoLeCi
CymIYy. Chepa BUKOPUCTAHHS: Ha IPOMHUCJIOBUX MiATIPUEMCTBAX TYPOiHHOTO Ta HACOCHOTO 06JIafiHAHHS, B
IIPOEKTHUX iHCTUTYTaxX Ta y4OOBOMY ITPOLIECI.

2. The research object:: dynamical characteristics of the paddle-wheel of the vertical axial-flow water turbine. The
aim the research: determination of the ways to increase an efficiency of turbine's work. The methods of research:
Methods of research of hydrodynamics of viscid liquid, methods of hydrodynamic panels elements. Theoretical and
practical results: Considers the algorithm of the nonstationary flow of the 3D profiles by a viscous liquid. The
algorithm for calculation of the plane nonstationary boundary layer (interface) for the cases of a flow of the
motionless bodies and bodies rotating around axis with angular velocity by the finite-difference method is given.
The results of the numerical modeling of the 3D flow in the region of water wheel turbine are presented. Scientific
novelty: Present the algorithm and solution of the 3D problem of the tear-off flow of the water wheel's paddles by
a viscous flow using method of the hydrodynamical features. In this method a panel of the sources - drainsis taken
as a hydrodynamical feature. The algorithm for calculation of the hydrodynamic loads on the paddles of the water
wheel in the case of tear-off flow is also stated. The degree of implementation: Method and program of calculation
is used in NPO Frunze, Sumy, "Turboatom" Kharkov, Sumy State University. Application area: Can be used on
industrial enterprises of pumps and turbines, in project institutes and educational process.
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