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Tema gucepranii:

1. YoockoHaneHHs1 MaTeMaTUYHOI MOJieJli po60Yoro MpoLEeCy B MacJsiHiN IOPOXHUHI OIIOPU pOTOPa aBialliflHOro
ra3oTyp6iHHOrO IBUTYHA

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 - pobounii pouec y MacysiHii IOPOKHUHI OIIOpu poTopa asiauiitHoro I'T]I; MeTa - yAOCKOHAIEHHS
MaTeMaTU4HOI MOZeJli po604Ooro MpoLeCy B MACIsHIl IOPOXHUHI ONIOpU poTopa asianiiitnoro I'T/] misxom
OOGI'PYHTOBAHOT'O BUOOPY 'PAHUYHUX YMOB i CTPYKTypHU T€TEPOTE€HHOTO MIOTOKY, IO JO3BOJISE B IPOLECi pO3POOKU
OIIOPHUX BY3JIiB POTOPA JBUTYHA BUSHAYUTHU BIUIMB T€OMETPUYHUX i PEKMMHUX NTAapAMETPiB Ha PO3IIOI Maca i

KOeriHieHTa TeHJ'IOBiJ_I,I[a‘{i y CTiHOK KaMepu, o YTBOPIOE MACIISAHY ITOPOKHUHY; METOOU — METOON MO ETIOBAHHS



TeIIOTiAPaBIiYHUX IIPOLECiB, Teopii AudepeHianbHOro i iHTerpaabHOro 06YNCIIEHHS, MeXaHiKu 6araTodasHux
cepenoBull, Teopii NONiOHOCTI Ta TEMIOMaCO0OMIHY; pe3yJIbTaTH — BIOCKOHAJIEHO MaTeMaTUYHY MOiesIb pO60YOro
IIPOLIECY B MACJISIHIN IOPOXXHUHI ortopu poTopa Ta po3pobsieHo 3D CFD-mMopess, o [03BOJINII0 BU3HAUUTU BILJIUB
PEXMMHUX [TApAMETPiB, po3mipy gucnepcHoi a3y i cuiin TSDKiHHS Ha po3nogin ¢as i TenysoobMiH B MacsHiN
[IOPOXKHMHI Ta NIEPEBIPUTU 3aCTOCOBHICTb KOpeALii bycama; HOBU3HA - yAOCKOHAJIEHO MaTEMAaTUYHY MOJIEJIb
TeIJIOTiApaB/iyHUX IIPOLIECIB B MaCJISIHIM [IOPOXKHMHI OIIOpY POTOpA aBialliiiHoro ra3oTyp6iHHOrO JBUTYHA LIJIIXOM
OOI'PYHTOBAHOTO BUOOPY 'PaHUYHUX YMOB i CTPYKTYPH r€T€pOr€HHOT0 MOTOKY Ta PO3MOBCIOIPKEHHS TaKOTO MiTX04y
Ha MPUCTiHHY 06J1aCTb OTOKY, IO JO3BOJISIE B TIPOLIECi pO3POOKY OMOPHUX BY3J1iB pOTOpA IBUTYHA BUSHAYUTU
BILJIUB TEOMETPUYHUX i PEXXMMHIX IIapaMeTPiB Ha po3MoAia Macia i KoedillieHTa TensoBiamadi 6iys CTiHOK
MacJIsIHOI MOPOKHMHY 6€3 3aJJaHHSI JOAATKOBUX YMOB, IIOB'SI3aHUX 3 B3a€MOJIi€I0 KPaIeJIbHO-TIOBITPSIHOTO IIOTOKY 3
MACJISIHOIO IIJIiBKOIO Y IIPUCTIHHIN 06J1aCTi, BIIEPIIE HA OCHOBI PE3YJ/bTATIB YACETIBHOTO MOJEJIIOBAHHS BU3HAYEHO
BIUIMB I'PAaHWYHUX YMOB — PO3Mipy IUCIIepCHOI (pa3u Ha MeXi pO3PaxyHKOBOI 06J1aCTi Ha po3noain ¢as i
TEIJI00OMIH Y MacJIsiHill IOPOXKHUHI 0IIOpU poTOpa ra3oTypOiHHOTO IBUTYHA, SIKUI [IPOSIBIISIETHCS B 3MiHi
TEPMiYHOr'O OIIOPY IIPUCTIHHOTIO LIapy 110 OBEPXHi MACJISHOI [IOPO>KHUHY, 1O 03BOJISIE MiABUIIATHA TOYHICTh
BM3HAYEHHS Koe(illieHTa TeIoBiAnadYi, Bliepiie Ha OCHOBI PE3yJbTaTiB MOJEIOBAHHS TEIJIOTiIPABIiYHUX
IIPOLIEeCiB BUSIBJIEHO iCTOTHMI BIJIMB CUJIM TSDKIHHS Ha PO3IIOZLN Macia y IPUCTIHHIN 06J1acTi 10 KOy CTiHKU
MacCJISIHOI MOPOKHUHY OIIOPU POTOPA, 110 IPU3BOJUTD 10 ACUMETPUYHOTO PO3MNOoLiny KoedillieHTy TenoBianayvi Ta
OOI'PYHTOBY€ HEOOXiIHICTb BUKOPUCTOBYBATH TPUBUMIPHY MOJI€JIb MACJISIHOI IOPOKHMHU TP aHali3i
TEIUIOTiAPaBIiYHUX IIPOLECIB; CTYIIHb YIIPOBaAKEHHs — BIIpoBamKeHo y AT «Motop Ciu», 3MKB «IIporpec» Ta'y
HaB4yaJIbHUH npouec HallioHaJIbHOro a€POKOCMIYHOTO YHIBEPCUTETY «XAl»; rasy3b BUKOPUCTAHHS —

I BUTYHOOYlyBaHHSI.

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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