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Pedepar:

1. O6'eKT BOCiIKEHHS: IIPOLIECH Tedii i TENNIO0OMiHY y BUCOKOTEMIIEPATYPHUX ra30BUX TypbOiHax. MeTa
IOCJIiIPKEHHS: PO3BUTOK METOZiB PO3PAXYHKY CUCTEM OXOJIOAKYBAaHHSI POTOPIB ra3oBUX TypOiH i ojasblie
BIOCKOHAJIEHHS TAKUX CUCTEM; BIOCKOHAJIEHHSI METOAY PO3DAXyHKY TiAPaBliYHUX MEPEK CUCTEM OXOJIOIKYBaHHS
ra3oBUX TypOiH 3 ypaxyBaHHSIM 3aMUKaHHS KaHAJIiB 0X0JI0[)KYBaHHSI IPYA KPUTUYHUX Ta HAIKPUTUYHUX NALiHHIX
THCKY i METOAY PO3PaXyHKY BiLlEHTPOBOr'O HAMOPY B IPUIVCKOBUX NIOPOKHUHAX POTOPIB ra30BUX TypOiH 3
ypaxyBaHHSM 0COOJINBOCTEH iX reoMeTpii, HalIPSIMKY PyXy HOBITPs 200 rasy i IBUAKOCTI 06epTaHHS POTOPIB;
CTBOPEHHS METO/ly PO3PAaXyHKY CUCTEM OXOJIOIPKYBaHHS POTOPIB ra30BUX TypOiH Ha OCHOBI 3POILIEHHSI MEPEKEBOTO
METOJly i METOZly PO3paxyHKy Teuii i TensI000MiHy B'I3KOi CTUCIMBO]I PiiVHM; aHAJIi3 CUCTEMU OXOJIOAKYBAHHS
POTOpa BUCOKOTEMIIEPATYPHOi ra30B0i Typ6iHM 3 3aCTOCYBaHHIM PO3POOIEHUX METOZiB. MeToau NOCiIKeHHSs Ta

anaparypa: TeopeTuuHi IoJI0KeHHs Aucepralii 6a3yioTbcs Ha QyHAAMEHTaJIbHUX OCHOBAaX T€Opii TerjIo00MiHy,



rizpoAanHaMiKy, YMCEJIbHUX METOLAX PO3PAXYHKY PO3rayly>KEHUX riIpaBIiYHUX MepeX. 30KpeMa, AJ1sl PO3PaxyHKiB
riIpaBiIiyHUX MEPEK CUCTEM OXOJIOKYBaHHS BUKOPUCTAaHO METO]I, OCHOBaHM Ha Teopii rpadis; ns
PO3B's13yBaHHS 3BUYaHUX NU(epeHLiNHNX PiBHSHb BiJHOCHO 3aKPYTKU IIOTOKY B IIOPOXKHMHAX POTOpa TypOiHU -
meToq, Pynre-Kyrra. TeopeTnyHi Ta IpakTU4Hi pe3ysbTaTy: KOMIUIEKC IIPOrpaM Ta pEKOMEHAALiN 171l CTBOPEHHS
e(peKTUBHUX CUCTEM OXOJIOKYBAaHHSI POTOPIB Cy4aCHUX i NEPCIEKTUBHUX ra30BuX TypO6iH. HoBu3HA: MeTog,
PO3paxyHKY BilLleHTPOBOrO HANlOpy B Pi3HUX 10 POPMi IPUIMCKOBUX IOPOKHUHAX POTOPIiB ra3oBUX TypOiH, 110
II03BOJIsIE BpaXOBYBaTHU BILJIMB T€OMETPIii pOTOPIB, HANPSIMY PyXY PilHU, IIBUAKOCTI 06€pTaHHS POTOPA;
Moau@ikaList METOIY PO3PAaXyHKY PO3Tay>KEHHUX TiIpaBIiYHMX MEPEX, SIKa BUKJII0YA€ OCLUUIIALIIO iTepaliiftHoro
npotecy i 3abesnedye MBUIKY 301KHICTb pO3PaxyHKiB OX0JIOHKYBaHHS POTOPIB ra30BUX TyPOiH; KOMITJIEKCHUN
METO/I, PO3PAXyHKY CUCTEM OXOJIOIKYBAaHHS ra30BUX TypOiH, KU1 PO3PO6JIEHO Ha OCHOBI 3POLIEHHS! METOLY
PO3PaxyHKY TiipaBjliYHMX MEPEX i METOAY PO3PaxXyHKy Tedii i Ternsoo6MiHy B'13K01 CTUC/IMBOI PilMHY i IKUI Hae
MO>KJIMBICTb PO3PAXOBYBAaTH CUCTEMY OXOJIOIPKYBAaHHS POTOPIB 6yAb-K0i Gopmu; Mogu@ikKallis METOLY
PO3paxyHKy PO3rajly>k€HUX TipaBIidyHUX MEPEX, 110 LO3BOJISIE€ BUKOHYBATH IX aHaJIi3 IPU KPUTUYHUX i
HaJKPUTHUYHMX II€PeNafax TUCKY B KaHaJaX 0X0JIOIKyBaHHs. CTylleHb YIIPOBAIPKEHHS: IPOrPaMU i peKOMeHallil
BUKOPUCTOBYIOTbCSI IIPY IPOEKTYBAHHI CCTEM OXOJIOJIKEHHSI Ta30BuX TypO6iH Ha BAT "Typ6oaTom" (M. XapkiB).

Cdepa BUKOPUCTAHHS: rajly3b ra3o0TypoiHOOYIyBaHHSI.

2. The object of study: flow and heat transfer in high-temperature gas turbines. Objective: development of the
methods of cooling analysis of gas turbines rotors and the further development of such cooling systems;
improvement the network method of analysis of gas turbines cooling systems, taking into account cooling
channels choking at critical and supercritical pressure drops; improvement of the method for the centrifugal
pressure prediction in the rotors cavities of gas turbines with taking into account cavities geometry, air or gas flow
direction, and the angle rotor velocity; development of the method for analysis of cooling of the gas turbine rotors,
basing on the matching network method and CFD method; analysis of the cooling system of high-temperature gas
turbine rotor with created methods. Research methods and equipment: theoretical thesis was based on the
fundamentals of the theory of heat transfer, fluid dynamics, and numerical methods of analysis of branched
hydraulic networks. In particular, for the calculation of hydraulic networks cooling systems was used a method
based on graph theory, for solving ordinary differential equations for the swirl flow in the cavities of the turbine
rotor - Runge-Kutta method. Theoretical and practical results: programs and recommendations for the
development of the effective cooling system of the modern and advanced gas turbines rotors. Novelty: the method
for the centrifugal pressure predicting in various cavities of the rotor gas turbines, which takes into account the
influence of the rotor geometry, flow direction, angular velocity; the method of calculation branched hydraulic
networks, which eliminates the oscillation of the iterative process and provides rapid convergence of the
calculations of the gas turbine rotor cooling; method of the analysis of the cooling systems of gas turbines on the
basis of the hydraulic networks method and the CFD method that allows to predict cooling for any form rotors; the
method of branched hydraulic networks analysis, which allows critical and supercritical pressure drops in the
cooling channels. Degree of implementation: program and recommendation are used in the company Turboatom
VAT (Kharkiv) for designing of the gas turbines cooling systems. Scope of application: gas turbine industry.
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