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Tema guceprauii:
1. KombiHOBaHMI MeTO[ aepoAHAMIYHOI ONITUMI3allii CTyIeHsl OCbOBOI TypOiHU

2. The combined method of aerodynamic optimization of the axial turbine stage

Pedepar:

1. O6'eKT BOCIIIKEHHS - a€POJMHAMIYHI IPOL|eCH B CTYIIEHI BUCOKOIO TUCKY OCbOBOI TypOiHM. MeTa JOCIiIKEeHHS -
pO3po6Ka KOMGIHOBAHOTO METOJY aepOoAMHaMiYHOI onTUMi3alii cTyneHs: 0cboBOi TypO6iHHU, SIKMI1 BAKOPUCTOBYE
OJIHOBUMIpHI Ta TPUBUMIPHI MOJiesIi pO3paxyHKY i JO3BOJIsIE BDAXOBYBATH SIK XapaKTep Tedii po604oro Tisna B
pelliTKax, TaK i BIUIMB Ha T€4il0 BUTOKH, 10 MA€ Miclie B CTyIeHi. MeTOAU NOCIiIKEHHS: TEOPETUYHI aCIIEKTH
PO06OTU I'PYHTYIOTHCS HA QYHIAMEHTANbHUX MIOJIO’KEHHSX T€OoPii rinporazoanHamiky. OnTrumanbHa KOHCTPYKILis
CTymeHs Typ6iHM BU3Ha4asacs 3a JOIIOMOIOI0 METOZB [1JIaHyBaHHS €KCIIEPUMEHTY 3 (POPMaIbHOI0 MaKpPOMOZEJLIIIO
MiBUIIEHOI TOYHOCTI, TOYOK JIIT mocsigoBHOCTEN Ta METOAY IIOKOOPAIHATHOTO CITyCKY. XapaKTE€PUCTUKYU ITIOTOKY B
KaHaJIax TypOiHY PO3PaxOBYBAINCS 3 BAKOPMCTAaHHSIM METOiB 064K CI0BalIbHOI rinpoguHamiky (CFD). TeopeTuyHi
i MpakTU4Hi pe3yabTaTh: po3p0o6JI€HO KOMOIHOBAaHUI METOZ, IPOCTOPOBOI ONTUMI3allii CTyNeHiB 0CbOBUX TYPOiH,

SKUI 1o3BoJisie 3HayHO niasumysatu KK cTyneHiB napoBux Typ6iH. HaykoBa HOBM3HA: BIleplie po3po0eHO



KOMOIHOBaHMI1 METO/, a€pOIMHAMIYHOI ONITUMI3allii CTyIeHst 0CbOBOI TypOiHU, SIKUi1 IOE€IHY€E B COOi OJHOBUMIipHY
Ta TPUBUMIPHY MOJleJli ra30jMHaMiYHUX IIPOLIeCiB Teuil pobo4oro Tisia B cTyneHi Typ6iHu 1 e(peKTHBHOI
opraxizallii 06YMCIII0BaJIbBHOTO AJITOPUTMY; BIeplle 1151 HafbaHJKHUX BicepazialbHUX YIIiIbHEHb 3
BukopuctaHHsIM CFD po3paxyHKiB po3po6ieHa METOJIMKA PO3PaxyHKy BTPAT Bifl BUTOKU 3 ypaxXyBaHHSIM BILIUBY
reOMEeTPUYHUX, PEXKMMHUX NTapaMeTPiB Ta TEMIIEPATYPHOTrO pO3LIMUPEHHS. BipoBaiKeHHs: Kadenpa
Typ6iHOOymyBanHs HTY "XIII", ITAT "Typ6oarom”, M. XapkiB. Cpepa BUKOPUCTAHHS: TypOiHOOYyBaHHSI.

2. Research object: aerodynamic processes in the high-pressure stage axial turbine. The purpose of research is to
develop a combined method of aerodynamic optimization of axial turbine stage, which uses a one-dimensional and
three-dimensional models of simulation and takes into account both the nature of the flow around turbine profiles
and the impact of leakage on it. Research methods: theoretical aspects of the work are based on the fundamental
bases of the theory of fluid dynamics. Optimal design of the turbine stage was determined using design of
experiment (DOE) with a high accurate formal metamodel, LP sequence of points and the coordinate descent
method. Flow characteristics in the turbine cascades was calculated using computational fluid dynamics (CFD).
Theoretical and practical results: combined method of the spatial optimization of the axial turbines, which can
significantly increase the efficiency of the steam turbine stages was developed. Scientific novelty: for the first time
was developed a combined method of aerodynamic optimization of axial turbine stage, which combines one-
dimensional and three-dimensional models of fluid dynamic processes in a turbine stage for effective
computational algorithm organization; for the first time using CFD simulations the method of leakage calculation
for the shroud axial-radial seals depending on the geometrical, regime parameters and the thermal expansion was
developed. Extent of introduction: Turbine Projection Chair of NTU "KHPI", "Turboatom" PJSC, Kharkov. Sphere of
the use: turbine construction area.
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