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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.37.29.17

Tema guceprauii:
1. TepmorigpassiyHe OOrpyHTYBaHHS ONTUMI3aLliiHOI MOJIeJli pO3PaxXyHKIB CHUCTEMU OXOJIOJPKEHHSI ra30BUX TYpPOiH

2. Thermohydraulic substantiation of the optimization model of the calculations of the gas turbines cooling system

Pedepar:

1. O6'eKT BOCIIIKEHHS ~TIPOLIECH TeUil i TENJI000MiHY y BUCOKOTEMIIEPATYPHUX ra30BUX TypOiHax. MeTa
TOCJIiIPKEHHS - OOIPYHTYBaHHSI ONTUMI3aLiliHOI MOJeJIi pO3paxyHKiB CCTEMU OXOJIO/IKEHHS Ta30BUX TypOiH
IIJISIXOM [TOJIQ/IBIIOrO PO3BUTKY METOJIiB aHaJli3y TEIJIOBOrO CTaHy ra30BUX TYpOiH i ripaBiuHUX CXEM CUCTEM
0XO0JIOJKEHHS. MeTOIY AOCIIiI)KEHHS: TEOPETUYHI N10JIOKEHHS AUcepTalii 6a3yloTbcs Ha PyHAAMEHTAIbHUX
OCHOBaX T€OPii TeII00OMiHY, riApoIHAMIKY, YUCENTbHUX METOJIaX PO3B'I3yBaHHS 33724 TENJIOIPOBiAHOCTI,
KOHBEKTHBHOT'O TEIJIOOOMiHY, METOaX PO3PaxyHKy PO3ralyKeHUX ifipaBJIiyHux MepexX. TeopeTuyHi i mpakTuyHi
pe3yJIbTaTU: CTBOPEHO METOJ, Ta OT0 KOMII'IOTEPHA peastidallis s po3paxyHKy i onTuMisanii cucrem
OXOJIOJPKEHHSI ra30BUX Typ6iH. KoMIT'loTepHa nmporpama npoiinuia Bepudikallilo i 3aCTOCOBY€ETbCS Ha
HiAnpueMCTBaX ra3oTyp6iHo 6yayBaHHs. HoBU3HA: Brieple OOIPYHTOBAHO i pO3p006JIEHO OETANTHY METOUKY

onTUMizallii cucTeMU OXOJIOIKEHHS ra30BUX TypOiH, SIKa CIMPAETHCS HA ITOCIIiIOBHI PO3PaXxyHKU CXeM



OXOJIOAKEHHS 3 3aCTOCYBaHHSAM OJHOBUMIPHOI i ABOBMMIPHOI TEOPIi TEIJIONPOBIOHOCTI [J19 BU3HAYEHHSA
TeMIIepaTyp JIONATOK, 1[0 4O3BOJIsIE€ IPOBECTU ONTUMI3ALiI0 CUCTEMU OXOJIOAKEHHS JIOTIATOK ra30BUX TYpPOiH,
Bapio4y Maibke 50 reOMeTPMYHMMH NTapaMEeTPaMHU KaHaJliB OXOJIOJKEHHS; JiCTalu MOJabIIOro PpO3BUTKY
METOJY PO3PaxXyHKy TEIJIOBOTO CTaHy ra30BUX TYPOiH i iX riipaByiyHMX CUCTEM OXOJIOJKEHHS 32 PaXyHOK
3aCTOCYBaHHS yTOYHEHUX PiBHSIHb IOiOHOCTI /171 TEIJIOBiAna4i B KaHaIaX 0XOJIOIKEHHS, 110 J03BOJISIE YTOYHUTHU
TeMIIepaTypy OBepxHi jionaTok razoBux TypoiH Ha 30...50 C i Heo6XinHY BUTpaTy OXOJIOIKYIOUOTO MOBITPS; Ha
OCHOBI YMCeJIbHUAX €KCIIEPUMEHTIB OTPUMMAaHi HOBI 1aHi 3 BIJIMBY TEMIIEPATYPHOro (pakTopa Ha TEIJIOBiALady B
KaHaJax 0XOJIOIKEHHs. Briepie BCTaHOBJIEHO, 10 BEJIMKUI TEMIIEPATYPHUI HAIIip, SKAY XapaKTePHUN 115 KaHaliB
OXOJIOJIKEHHSI Fa30BUX TypOiH, Mae CYTTE€BUI BILJIMB HA TEIUIOBiAAdy Y IVIaJKAX KaHAJaX, a y KaHaslax 3
TypOyJli3aTopamy, i€ Ma€ Miclie iHTeHCHBHe 3MilllyBaHHS [IOBITPS], BIIJIMB TEMIIEpaTypHOro ¢akropa Ha
TeIIoBiAaauy HiBemoeTbes. CTyninb ynposaaxenHs: JIT HBKT "3opsa"-"Mamnpoekt" (M. Mukosais), TOB "IK
AkTryanpHa MexaHika" (M. XapkiB), kadenpa Typ6inooynysanns HTY "XII" (m. XapkiB). Crepa BUKOPUCTAHHS:
TypOiHOOYIyBaHHSI.

2. Research object are the processes flow and heat transfer in the high-temperature gas turbines. The purpose of
research is substantiation of thermal-hydraulic optimization model of gas turbine cooling system by further
developing methods for calculating the thermal state of the gas turbine and hydraulic schemes of cooling systems,
the application of optimization techniques. Methods: Theoretical postulates of the thesis is based on the
fundamentals of the theory of heat transfer, fluid dynamics, numerical methods for solving problems of heat
conduction, convective heat transfer, methods of calculation branched hydraulic networks. Theoretical and
practical results: it was developed method and its computer program for the calculation and optimization of the
cooling of gas turbines. The computer program has been validated and is used in enterprises gas turbine. The
novelty: for the first time it was proved and developed a phased methodology to optimize the cooling of gas
turbines, which relies on consistent calculations of cooling schemes of with one-dimensional and two-dimensional
theory of thermal conductivity to determine the temperature of the blades, which allows to optimize the cooling of
gas turbine blades, varying almost 50 geometric parameters of cooling channels; it was further developed methods
for calculating the thermal state of the gas turbine and hydraulic cooling systems through the use of modified
similarity equations for heat transfer in the cooling channels, allowing to reach the required flow of cooling air and
clarify the surface temperature of the gas turbine blades 30 ... 50 °C; basing on numerous experiments it was
obtained new data on the effect of temperature factor on the heat transfer in the cooling channels. For the first
time it was found that a large temperature difference, which is typical for the cooling channels of gas turbines, has
a significant effect on heat transfer in smooth channels but for channels with turbulators, where there is intense
mixing of air, the effect of temperature on the heat transfer disappears. Degree of the implementation: SE Zorya-
Mashproekt" (Nikolaev), Limited Liability Company "Actual IC mechanic" (Kharkov), the department of turbine NTU
"KPI" (g. Kharkov). Use: turbine enterprises.
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