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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 55.42.47

Tema gucepranii:

1. TTligBuIeHHS] TOYHOCTi BUBHAYEHHS TPAHUYHUX YMOB TEIJIOOOMiHY 17151 MOHITOPUHTY pecypcy poO0YMX JIOMIATOK
TypOiH aBiaUiliHUX ABUTYHIB

2. Improving the accuracy of determining the heat transfer boundary conditions for monitoring the turbine blades
lifetime of aircraft gas turbine engines

Pedepar:

1. O6'ext - poboumnii npouec ['T/l, TepMOHANPYyKEHUI CTaH i BUPOGITOK pecypcy poboUMX JIONATOK TypOiHU; MeTa -
NiABUILEHHS TOYHOCTI BUBHAYEHHS FPAaHMYHUX YMOB TEIJIOOOMIHY [1J151 MOHITOPUHTY BUPOOITKY pecypcy pobounx
JIONaTOK TypOiH aBiallifHUX ra3oTypOiHHMX ABUTYHIB IIJISIXOM YI,OCKOHAJIEHHS MOHITOPUHIOBUX MaTEMaTUYHUX
MoOJeJIeN; METOIY - MaTEMATUYHUI arnapaT TEPMOLMHAMIKY, TEOPIi TOBITPAHO-PEAKTUBHYUX IBUTYHIB i TEOPIi
NOAiGHOCTI 4J1s1 TOCJIiIKEHHSI 3B'13KiB MK TapameTpamMy pobo4oro npoLecy ABUTYHA i BU3HAUEHHS L[UX
[apaMeTpiB y Pi3HUX YMOBAX, METOJ] CKIHYEHHMX €JIEMEHTIB [1J11 BU3HAYEHHS TEPMOHAIPY>KEHOTO CTaHy JIOIATKY;
METOJY CTPYKTYPHOI Ta apaMeTpuyHoi inenTudikauii, imiTaniine MozeI0BaHHs; Pe3yJIbTaTU - MiIBULIEHHS
TOYHOCTi BU3HAUE€HHS TPAHUYHUX YMOB TEIJIOOOMIiHY 11J1s1 MOHITOPUHTY BUPOGITKY pecypcy poO04MX JIONATOK

TypOiH aBialiliHMX ra30TypOiHHUX JIBUTYHIB LIJISIXOM YIOCKOHAJIEHHS] MOHITOPHMHIOBUX MaTeMaTUYHUX MOjieJel;



HOBU3HA - BIIEpLIe PO3p06JIEHO OCHOBAHUI HA TEPMOTra30iMHAMIYHUX CITiBBiIHOIIEHHSIX METO ], (POPMYBaHHS
MOHITOPMHTOBAX MaTEMAaTUYHUX MOJIeJIEN, IPU3HAYEHUX [JI1 PO3PAaXyHKY BU3HAYAJIbHUAX XapaKT€PUCTHK
TEIJI0006MiHY POOOUMX JIONATOK TYPOiH ra30TypOiHHUX JIBUTYHIB 32 3HAaYEHHSIMU [1apaMeTPiB, BUMIPIOBaHUX B
eKCIulyaTalii, IKui Jo3BoJIsie 3a0€3M1eUYNTH CTiMKICTh IMX MOJIeJIe! 10 3MiHM TEXHIYHOTO CTaHy ITPOTOYHOI YaCTUHU
Ta MiBUCUTU TOYHICTb BUBHAYEHHS TPAHUYHUX YMOB TEIJIOOOMIHY pOOOUYMX JIONIATOK TYPOiH, yIOCKOHAIEHO METO],
MOHITOPHHTY BUPOOITKY pecypcy po604uX JIONaToOK TypOiH, IKUH Biflpi3HSETbCS Bifl BiOMOIo BUKOPHUCTaHHIM
MaTeMaTU4YHUX MoJeiell, ChOpMOBaHUX 3aIIPOIIOHOBAHUM METOIOM, 1110 3a6€e3MeYnsIo MiABUIEHHS TOYHOCTI
BM3HAYEHHS TEPMOHAIIPY>KEHOTO CTaHYy i 32 PaXyHOK TOT'O - IOCTOBIPHOCTI BU3HAYEHHS BUPOOITKY pecypcy, HabyB
[10/1A/IBIIOTO PO3BUTKY aHasli3 IOXUOOK MOHITOPUHTY BUPOOITKY pecypcy poO0YHX JIONAaTOK ABUTYHIB IIJISIXOM
BA3HAYEHHS BIIMBY 3MiHU TEXHIYHOTO CTaHy [IPOTOYHOI YaCTUHMU [IBUTYHA, 10 JO3BOJIS€E MIiABUIIATU JOCTOBIPHICTD

pesyanaTiB aHaJ’[iBy HOXI/I6OK; CTyrIiHb YIPOBAIPKEHHA — IBa dKTU YIIPOBAIPKEHHI; Taly3b — rU1BI/II‘y'HO6y',ZIYBaHH5I.

2. Object - workflow of gas turbine engines, thermal stress state and rotor blades lifetime; goal - improvement of
heat transfer boundary conditions determination for monitoring the turbine blades lifetime of aircraft gas turbine
engines; methods - mathematical apparatus of thermodynamics, theory of jet engines and theory of similarity for
the study of the relationships between the engine working parameters and determine these parameters in
different conditions, finite element analysis for the determination of thermal stress state of the blade, structural
and parametric methods of identification, simulation; results - improvement of heat transfer boundary conditions
determination for monitoring the turbine blades lifetime of aircraft turbine engines; novelty - a method to develop
mathematical models based on the use of thermodynamics equations for the monitoring the unmeasurable engine
parameters was proposed for the first time, which ensures the stability of these models during changes in the
technical condition of the engine's gas path and improve the accuracy of determining the heat transfer boundary
conditions on the rotor blades, the method of monitoring the lifetime of turbine blades was improved, the
proposed method differs from the previously known mathematical models, the models developed by the proposed
method provide an increment in the accuracy of determining the thermal stress state and due to this - the
reliability of determining the lifetime, further analysis of errors during the monitoring of the turbine rotor blades
lifetime taking into account the influence changes in the gas-path technical condition was obtained, which
improves the accuracy of the results of the analysis of errors; implementation degree - two introduction acts;
industry - propulsion engineering.
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