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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 53.07.03.15

Tema guceprauii:
1. EdexTuBHICTb IJIBKOBOI'O OXOJIOIPKEHHSI IIPU 110724l 0X0JIOpKyBaya B IBOPSIHY CUCTEMY IIOBEPXHEBUX

norau6seHb HaniBcpepruyHoi popMmu.

2. Film cooling efficiency at the coolant supply through the double-row of holes arranged in surface hemispherical
dimples.

Pedepar:

1. lucepraris NpucCBsA4Y€Ha €KCIIEPMMEHTAIILHOMY 1 PO3PaxXyHKOBOMY JOCIIIPKEHHIO 3aKOHOMiIPDHOCTEN IIJIiIBKOBOTO
OXO0JIO/I>KEHHSI IJIOCKO]I [TOBEPXHi 32 IBOMA psAaMU LWJIiHAPUYHUX TTOXUIIUX OTBOPIB B HaMiBCHEPUIHUX
nornubaeHHsX. Briepie oTpuMaHo 3a71€KHICTh AJ151 HU3bKOTYPOYJIEHTHOTO i 6€3rpafieHTHOrO 00TiKaHHS, BUBYEHO
BILJIMB 30BHIIIHBOI TypOYJI€HTHOCTI i IPUCKOPEHHS IOTOKY, BUBHAYEHI BiTHOCHI QYHKII{], 1[0 XapaKTepu3yioTh
BIJIMB 11X (PaKTOpiB. BUKOHAaHO NOPIBHSJIBHUI aHali3 [OCiI)KyBaHOi CUCTEMU 3 TPAIULITHOIO CUCTEMOIO Ioayvi
0XO0JIOIPKyBayda 4epe3 [Ba psay LAIiHIPUYHUX [IOXAINAX OTBOPIB. [IOpiBHSHHS 3 IHIIMMU NI€PCIIEKTUBHUMU
CHCTEMaMHU IJIiIBKOBOTO OXOJIOIKEHHS TI0Ka3aso, 0 ABOPSIHA CUCTEMA 3 OTBOPAMU B HaIliBCHEPUIHUX

NOTINOJIEHHSIX 10 €PEKTUBHOCTI OXOJIOIKEHHS He IIOCTYIIAEThCS cUCTeMi 3 npodisboBaHUMU "BistioBUMUI"



OTBOPaMH, 5IKA XapaKTepU3YeTbCsI OL/IbII CKIIAIHOIO TEXHOJIOTIEI BUTOTOBJIEHHSL. [1j1s1 6€3rpalieHTHOrO
HU3BKOTYPOYJIEHTHOI'O TIOTOKY, IPY HASIBHOCTI IIPUCKOPEHHS IIOTOKY 1 30BHIIHBOI TypOYJIEHTHOCTi BUKOHAHO
aHaiz mectu RANS mogeseil TypOyJIeHTHOCTI. Pe3ysibTaTi KOMII'IOTEPHOIO MOJIEJII0BaHHS Ta IIOBEPXHEBOI
Bizyaslizalii mokasasnu, o OCHOBHMMY IPUYMHAMU 30i/IbHIeHHS €(PEKTUBHOCTI IJ1IBKOBOTO OXOJIOIPKEHHS €

3HIMKEHHS BiIpMBY CTPyMEHSI OXOJIOIPKyBava i 3MEHIIE€HHS iHTeHCUBHOCTI TIApHOTO ("HUPKOBOTO") BUXOPY.

2. The thesis is associated with experimental and theoretical study of the film cooling fundamentals on a flat plate
with double-row of round inclined holes located in hemispherical dimples in front of the flat plate. The new
correlation is given for the free-stream turbulent flow with low external turbulence, the effects of external
turbulence and flow acceleration were studied and relative functions describing influence of these factors were
obtained. The comparative analysis was made both for the studied in this work and traditional cooling schemes
with coolant injection through the double-row of round inclined holes.Also, the coolant injection through the
studied configuration demonstrates more uniform coolant distribution in the span-wise direction compared to the
traditional cooling scheme. The comparison with other novel cooling schemes has shown the double-row scheme
with holes in hemispherical dimples is not worse than advanced film cooling scheme with "fan-shaped" holes with
more complex manufacturing technology. The analysis of six RANS turbulence models was provided for the free-
stream flow with low external turbulence, the accelerated flow and the external turbulence. The results of the
computer simulation and surface flow visualization have shown that primary reasons of the film cooling efficiency
growth are reduction in the coolant jets separation and decrease in the "kidney" vortex intensity in the area after
the secondary flow supply.
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