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1. YnockoHaseHHs1 MaTeMaTUYHOI MoJieJli po60voro IpoLecy B MacJsiHil IOPOXHUHI OIIOPU pOTOpa aBiallifHOro

ra3oTypOiHHOrO JBUTryHA

2. Improvement of the mathematical model of the working process in the oil cavity of the rotor support of the
aircraft gas-turbine engine

Pedepar:

1. O6'exT — pobouuii Ipolec y MacsiHil IOPOKHUHI orlopu poTopa asiauiitHoro I'T]; meTa — yAOCKOHaIeHHS
MaTeMaTU4HOI MojieJli po60YOro MPoLeCy B MaCIsHii MOPOKHUHI oNlopy poTopa asiauiiHoro I'T]I msxom
OOIPYHTOBAHOTO BUOOPY I'PAaHUYHUX YMOB i CTPYKTYPH T€TEPOT€HHOTO MOTOKY, 110 NO3BOJISIE B IIPOLIECi pO3pOOKHU
OINIOPHUX BY3JIiB POTOPA JBUTYHA BU3HAUUTHU BILJIMB TEOMETPUYHUX i PEKMMHUX MTapaMeTpiB Ha PO3IOJiN Maca i
KoediljieHTa TernoBigaayi y CTiHOK KaMepy, 110 YTBOPIOE MACJISIHY [TIOPO’KHUHY; METOAM — METOAM MOJIEJII0BaHHS
TeNJIOTiAPaBIiUHUX IPOLIECiB, TEOPii JUdepeHLliaTbHOrO 1 iHTerpaJbHOro 00YMCIeHHS, MexaHiky 6aratodas3Hux
cepenoBull, TEOpii MOIOHOCTI Ta TENIOMacO0OMIHY; pe3yJIbTaTH — BOOCKOHAJIEHO MAaTEMaTUYHY MOJIeIb PO60YOro

IIpOLIeCy B MacCJIsIHIN IOPOXXHUHI 01opu poTopa Ta po3pobsieHo 3D CFD-mopess, o [03BOJINIIO0 BU3HAYUTH BILJINB



PE>KUMHUX I1apaMeTpiB, PO3Mipy ITUCIepCHOI (pasu i cuu TSOKiHHS Ha PO3Mofin ¢a3 i Tenjao00MiH B MaCSHIN
IIOPO>KHMHI Ta IEPEBIPUTH 3aCTOCOBHICTb KOpeAlii bycama; HOBU3HA - yOOCKOHAJIEHO MaTeMaTUYHY MOJI€JIb
TEIJIOTiAPaB/iYHMX IIPOLIECIB B MaCJISIHIN [IOPOXKHMHI OIIOpY POTOpPA aBialliiiHoro ra3oTyp6iHHOrO JBUTYHA LIJIIXOM
OOI'PYHTOBAHOTO BUOOPY 'PaHUYHUX YMOB i CTPYKTYPH F€T€POr€HHOr0 MOTOKY Ta PO3MOBCIOIPKEHHS TaKOTO MiTX04y
Ha MPUCTiHHY 006J1aCTb MOTOKY, IO JO3BOJISIE B TIPOLIECi pO3POOKYM OMOPHUX BY3J1iB POTOpA IBUTYHA BUSHAYUTU
BILJIUB FT€OMETPUYHUX i pEXKMMHUX IIapaMeTpPiB Ha po3MoAia Macia i KoedillieHTa TernsoBiaaadi 6iys CTiHOK
MacCJIsIHOI MOPOKHMHY 6€3 3aJJaHHS [OAATKOBUX YMOB, IIOB'SI3aHUX 3 B3a€MOJIi€I0 KPaIeJIbHO-TIOBITPSIHOTO IIOTOKY 3
MacJISIHOIO IIJ1iBKOIO Y IIPUCTIHHIN 06J1aCTi, BIieplle Ha OCHOBI pe3yJbTaTiB YACEJIBHOTO MOJIE€/II0BAHHS BUSHAYEHO
BIUJIMB TPAaHUYHUX YMOB — PO3MIpy AUCIIepCHOI ¢a3u Ha MeKi po3paxyHKOBOi 06J1acTi Ha posmnozin das i
TEIJI00OMIH y MacJIsiHiNl IOPOXXKHUHI 0IIOpPU pOTOpa ra3oTypOiHHOTO IBUTYHA, SIKUI [IPOSIBIISIETHCS B 3MiHi
TE€PMIYHOT'O OIIOPY IPUCTIHHOTIO 1Iapy 110 OBEPXHi MACJISIHOI IOPO>KHYHY, 10 [O3BOJISIE MiABUIIATA TOUYHICTh
BU3HA4YeHHs KoedillieHTa TerIoBiAnadi, Bepiue Ha OCHOBI Pe3yJIbTaTiB MOJEJII0BAaHHSI TEIJIOTiIPaBIiYHUX
IIPOLIEeCiB BUSIBJIEHO iCTOTHMI BIIJIMB CUJIY TSDKIHHS Ha PO3IIOJiI Macia y IPUCTIHHINM 06J1acTi 10 KOy CTiHKU
MaCJISIHOI MOPOKHUHY ONIOPU POTOPA, 10 IPU3BOJUTD 10 ACUMETPUYHOTO PO3NOLily KoedillieHTy TeNoBianavi Ta
OOI'PYHTOBY€ HEOOXiIHICTh BUKOPUCTOBYBATA TPUBUMIPHY MOJI€JIb MACJISIHOI IOPOXHUHU [IPY aHAi31
TEIJIOTiAPaBIiYHUX IPOLECIB; CTYIiHb YIPOBAIKEHHS — BIIPOoBamkeHO y AT «Mortop Ciu», 3MKB «IIporpec» Ta'y
HaByaJILHUH npouec HalioHaJbHOrO aePOKOCMIYHOTO YHIBEPCUTETY «XAl»; rasy3b BUKOPUCTAHHS —

IBUTYHOOYyBaHHS.

2. Object - working process in aircraft GTE rotor support oil cavity; goal - to improve the math model of working
process in aircraft GTE rotor support oil cavity by reasonable choice of boundary conditions and heterogeneous
flow structure, which allows in process of rotor support development to define the influence of geometric and
operation parameters on oil distribution and heat transfer coefficient near chamber walls forms an oil cavity;
methods - methods of thermohydraulic processes modeling, theory of differential and integral calculus,
multiphase media mechanics, theory of similarity and heat-mass transfer; results - the math model of working
process in rotor support oil cavity was improved and 3D CFD-model was developed, which allowed to define the
influence of operation parameters, disperse phase size and gravity on phase distribution and heat transfer in the
oil cavity and to check the validity of the Busam’s correlation; novelty - the math model of the thermohydraulic
processes in aviation gas turbine engine rotor support oil cavity was improved by the justified choice of boundary
conditions and heterogeneous flow structure and this approach dissemination to near-wall flow area, which
allows, in process of engine’s rotor support development, to define the influence of geometric and operation
parameters on oil distribution and heat transfer coefficient in the oil cavity without specifying of additional
conditions associated with drop-air flow and oil film interaction in near-wall area, for the first time, based on the
simulation results it was defined the influence of boundary conditions - disperse phase size on phase distribution
and heat transfer in gas-turbine engine’s rotor support oil cavity, which is shown in wall layer thermal resistance
on chamber surface of oil cavity changing, which allows to improve the accuracy of heat transfer coefficient
determination, for the first time, based on the results of thermohydraulic processes simulation, a significant
influence of gravity on oil circumference distribution in near-wall area of rotor support oil cavity has been
revealed, which leads to asymmetric distribution of heat transfer coefficient and justifies the necessity to use a
three-dimensional model of oil cavity for thermohydraulic processes analysis; the degree of implementation
-implemented in JSC «Motor Sich», SE «Progress» and in educational process of National Aerospace University
Kharkiv Aviation Institute; industry - propulsion engineering.
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