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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 55.42.35

Tema gucepranii:

1. TligBuIIeHHSI TOYHOCTi BU3HAYEHHS AUHAMIYHUX XapaKTE€PUCTUK ra30TypOiHHUX ABUTYHIB 3 YpaXyBaHHIM
MIPOrpiBy KOHCTPYKLITHUX €JIEMEHTIB

2. Precision improvement of the turbine engine dynamic performances determination considering the structural
elements heating

Pedepar:

1. O6'exT - nepexinzi npouecu B I'T/]; MeTa - MigBUIIEHHS TOYHOCTI BU3HAYEHHS AMHAMIYHUX XapaKTe€PUCTUK
ra3oTypOiHHUX JABUTYHIB 3 ypaXyBaHHSIM IIPOrPiBy KOHCTPYKIIITHUX €JIEMEHTIB ; METOIY -~ MaTeMaTUYHU arnapar
Teopii NOBITPSIHO-PEeaKTUBHUX ABUTYHIB 1J1s1 MOJI€/IIOBaHHS AUHAMIKM pOOOYOro poLecy IBUIyHA, METOZ,
CKiHUEHHUX €JIEMEHTIB /17151 GOPMYyBaHHS MaTeMaTUYHUX MOJIEJIeil TeNJI0BOro i Hallpy>KeHO-Ae(OPMOBAHOTO CTaHIB
KOHCTPYKIIHUX eJIEMEHTiB, METOIX CTPYKTYPHOI i napameTpru4Hoi ineHTudikauii, imiTaniiine MmoneoBaHHS,
€KCIIEPUMEHTAJIbHE TOCIiIPKEHHS JUHAMIYHUX XapaKTePUCTUK IBUTYHIB; PE€3YyJIbTATU - MiABUIIEHHS TOYHOCTI
BM3HAUEHHS AUHAMIYHUX XapaKTE€PUCTUK ra3oTypOiHHMX ABUTYHIB 3 ypaXyBaHHSIM IIPOrPiBy KOHCTPYKLIMHUX
€JIEMEHTIB; HOBA3HA - BIIEpIIe 3alIPOTIOHOBAHO METOJ, YPaxyBaHHS 3MiHHOTO TEMIIEPATYPHOTO CTaHY

KOHCTPYKILiTHUX eJIEMEHTIB, SIKU/ BUKOPHCTOBYE IepexinHi XapaKTepUCTUKH fePOpMYyBaHHS KOHCTPYKLHUX



eJIEeMEHTIB B HeJliHilHill IuHaMiuHIN Mozesi po604Yoro Npolecy ra3oTypoiHHUX ABUTYHIB, IO JO3BOJISE MiABUIUTH
TOYHICTh BU3HAUEHHSI IMHAMIUYHMX XapaKTePUCTUK ra30TypOiHHUX [BUTYHIB, BIleplie po3po6eHO METO],
BM3HAUEHHS [IapaMeTpiB JliHINIHOI JuHaMivyHOi MoZesi ra30Typ6iHHMX ABUTYHIB 32 BiJOMUMU NIapameTpaMu Mogei
IBUTYHA-TIPOTOTUITY, OCHOBAHU Ha (i3MyHi OAIOHOCTI ABUTYHIB, 0 3a0€311€4yI0 CIIPOILLEHHS ONUACY MOJeen
ra3oTypOiHHMX JBUTYHIB 3 ypaxyBaHHSM MIPOrPiBy KOHCTPYKTHMBHUX €JIEMEHTIB, CYyTTEBO yIOCKOHAIEHO
TEepMOra3oAMHaMIuHy MOJeJb ra30TypOiHHOIO ABUTYHA IIJIIXOM iHTerpatlii Mojiesli po604oro npouecy 3
IVHaMiYHUMU MOZEJSIMU Je(OpPMyBaHHS KOHCTPYKLIHUX €JIEMEHTIB, sKi [Ipe[iCTaB/IeH] NepexiniHuMu
XapaKTepPUCTUKaMHU, 110 JO3BOJIsI€ YPaxXyBaTU [IPOrpiB KOHCTPYKTHUBHUX €JIEMEHTIB Ha MePEXiIHNUX PEKUMax POOOTH
IBUTYHA, HA0yB MOJAJIbIIOTO PO3BUTKY METOJ] BUBHAYEHHS 6araTOPeXMMHUX CTAaTUYHUX i IMHAMIUYHUX
XapaKTEePUCTUK TEMIIEPATYPHOTrO i HAIIPYKEHOTO CTaHy AeTajlell Ha OCHOBI BUCOKOPIBHEBUX CKiIHYEHHO-
€JIEMEHTHUX MOJI€JIEM CTOCOBHO aHasli3y pafiajbHUX [IEPEMIlleHb KOHCTPYKLIMHUX €JIEMEHTIB, 110 4a€ MOXKJIMBICTb
MiABUIIMTY TOYHICTh ONUCY AUHAMIKM pafiajbHYX 3a30DPiB JIONATEBUX MAIMH; CTYIIiHb YIIPOBAJ)KEHHS - € II'ATh
aKTiB yIIPOBAI)KEHHS; ray3b - IBUTYHOOYIyBaHHSI.

2. Object - transients in gas turbine engine; goal - improvement of gas turbine engine dynamic performances
determination by the consideration of the engine elements heating degree; methods -methods from an air-
breathing engine theory for working process dynamics simulation, finite element methods to form thermal and
stress-state models of structural elements, structural and parametric identification, service simulation,
experimental testing of gas turbine engines; results - improvement of gas turbine engine dynamic performances
determination by the consideration of the engine elements heating degree; novelty - a method to consider variable
thermal state of the structural elements using the transient characteristics of structural elements deformation in
the nonlinear dynamic model of the gas turbine engine working process was proposed for the first time, the
method improves the accuracy of the dynamic characteristics of gas turbine engines, a method to determine the
parameters of a linear gas turbine engine dynamic model using certain parameters of the prototype-engine model
based on physical similarity of engines was developed for the first time; that provides a simplified description of
the models of gas turbine engines taking into account a heating of structural elements, a thermal gas-dynamic
model of gas turbine engine was significantly improved by integrating workflow process model with dynamic
models of structural elements deformation, which are represented by transient characteristics, this allows to take
into account the heating of structural elements in the transient operation of the engine, a method to determine
multi-mode static and dynamic characteristics of thermal and stress state of parts gets further development; this
method is based on high-level finite-element models applied to the analysis of the radial displacements of
structural elements, which makes it possible to increase the accuracy of the description of the dynamics of radial
clearance in turbomachinery; implementation degree - five introduction acts, industry - propulsion engineering.
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