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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.37.29.17

Tema gucepranii:
1. BHOCKOHaJIEHHSI CUCTEM ILIiIBKOBOTO OXOJIOIPKEHHSI BXiZTHMX KPOMOK JIOIIATOK ra30BUX TYPOiH.

2. Development of film cooling systems of gas turbine blade leading edge.

Pedepar:

1. Incepranist npucBsYeHa AOCiIyKEHHIO I1J1iBKOBOI'O OXOJIOIPKEHHS BXiTHUX KPOMOK JIONIATOK TypOiH
ra3oTypOiHHMX JIBUTYHIB IIPU [107a4i OXOJIOAKYBaua B TPUPSIHY CUCTEMY PafliajIbHUAX Ta NapajleIbHUX
UWJIIHIPAYHUX OTBOPIB. KpiM TOrO, pO3IJISHYTO BapiaHTU TPUPSALHOI CUCTEMU 3 BisIZIOBUMU OTBOPAaMMU, & TAKOXK
OTBOpaMM, PO3TAlIOBAHMMH Y HalliBcHepUUHUX NTOITINOJIEHHSX | TpaHuiesxX. PO3IyIsiHYyTO TpY BapiaHTU pajiajbHUX
CHCTEM IIJIiIBKOBOTO OXOJIOZPKEHHS 3 PI3BHUMU KyTaMU BiIXWJIEHHS Psily 60KOBUX OTBOPIB Bif, LIeHTPaJIbHOI JIiHii (a =
15, 30 u 45). BusHauyeHo, o A1 CUCTEMU 3 PafiaIbHUM PO3MillleHHSIM OTBOPIB, Halbinbia e(eKTUBHICTh
3abe3nevyeThcs B cxeMi 3 a = 15. BcTaHOBJIEHO, 10 CHCTeMa NapajiesIbHUX OTBOPIB 6ijbill e(eKTHBHA MTOPIBHIOIOYN 3
CHUCTEMOIO pajliaJibHUX OTBOPiB. BUKOHaHi mocimkeHHs! epeKTUBHOCTI IIJIiIBKOBOT'O OXOJIOMKEHHSI IPU
BMKOPKMCTAaHHI Ha BXi/IHiil KpOMILIi BiSI/IOBUX OTBOPIB, OTBOPIB B HaMiBC(PepUIHUX NOIIUOIEHHSX, @ TAKOXK OTBOPIB,
3araubIeHNX y TPaHIlesX, I0Ka3aiHy, o, HifaBuieHHs e(eKTUBHOCTI IIJIIBKOBOTO OXOJIO/IKEHHS TOCATHYTO TiJbKU

D11 CUCTEMU OTBOPIB y TpaHIUIEsAX. BUBUEHO CTPYKTYpY IIOTOKIB, LOCJIII)KEHO BIVIUB KPMBU3HU ITIOBEPXHI, IPAJi€HTIB



I_HBI/IILKOCTi Ta CTaTUYHOI'O TUCKY B YMOBax MIKJIOTIATKOBOTO KaHaJly Ha pOSHO,ILiJ'I CCI)CKTI/IBHOCTi MJ1iIBKOBOT'O

OXOJIOIIP)KEHHS [J151 Paflia/ibHOi CUCTEMU OTBOPIB.

2. The thesis is aimed at the study of gas turbine blade leading edge film cooling, formed by coolant supply through
three-row cylindrical hole systems, with radially arranged and with parallel to each other hole rows. Besides, there
were studied three-row variants with fan-shaped holes, and holes, located in hemispherical dimples and
embedded in trenches. Three variants of radial hole row systems with different row angles to the stagnation line (a
=15, 30 and 45) were considered; the influence of this angle on the film cooling efficiency for the leading edge and
following flat wall was determined. It was found, that for the radial hole row systems, the highest film cooling
effectiveness provides the scheme with a = 15. It was revealed, that the system of three parallel hole rows was
more efficient in comparison with radial hole row systems. Investigations on film cooling effectiveness in cases
with fan-shaped holes, holes in hemispherical dimples and holes, embedded in trenches on the leading edge,
showed, that in contrast to the flat plate, film cooling efficiency augmentation was obtained only for system of
holes embedded in trenches. In this work flow patterns, the effect of wall curvature, velocity and static pressure
gradients in inter blade passage conditions on film cooling effectiveness distribution for the radial row systems
were also studied.
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