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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TeMaTHYHHUX PYOPHK: 55.42.47.37

Tema gucepranii:

1. Bu3HaueHHs He BUMIPIOBaHUX B €KCILTyaTallii iHTerpaJlbHUX [IapaMEeTPiB aBialliiHMX ra30TypOiHHMUX JIBUTYHIB

2. Estimation of non-measured integral parameters of aircraft gas turbine engine

Pedepar:
1. 06'exT - poboUi NpoliecH aBiallifiHOro ra3oTypOiHHOrO ABUTYHA; MeTa - 3a0e3M1eYeHHs KOHTPOJIIO TEXHIYHOTO

CTaHy aBiauiﬁHOI’O I‘aSOTyp6iHHOI‘O ABUTYHA 3a iHTeraJIbHI/IMI/I HeBI/IMipIOBaHI/IMI/I NapaMeTpamu pO60‘-IOI‘O

[IPOLIECY, TAKMMH SIK TSIra i muToMa BUTpaTa MajvBa, LUISIXOM iX BU3HAYeHHS 3a iHdopMmali€eio, o HaTXOoUTh B

eKCIUlyaTallilHuX YMOBaX; METOIM -~ MaTeMaTUYHe MOJIeJIOBaHHSI POOOUYNMX IIPOLIECIB, SIKi BiiOYBalOThCS B

ra3oTypOiHHMX JABUTYHAX, iMiTalliflHe MOJ€JIIOBAaHHS, CTATUCTUYHUI aHaJli3 JaHUX, EKCIIEPMMEHTaJIbHE

OOCJIiIKEHHS NTapaMeTPiB po60YOro NpoLecy ra3oTypoiHHUX JBUTYHIB; PE3YJIbTATH - 3a0€3M1€4€HHS KOHTPOJIIO

TEXHIYHOTO CTaHy aBiallilHOTo ra30TypOiHHOIO ABUTYHA 32 iHTerpaJbHIMU HEBUMIPIOBAHUMM [1apaMeTpamMu

pobo4oro npotiecy, TAKUMHU SIK TSra i IMToMa BUTPaTa MajyBa; HOBU3HA - PO3P00JIEHO HOBUI METO/, BU3HAUEHHS

HEBUMIPIOBaHMX IIapaMeTpiB ra3oTypOiHHOTO IBUTYHA 32 0OMEKEHOI0 iHpopMallielo BUMIPIOBaJIbHOI CUCTEMHU 3

ypaxyBaHHAM 3MiHM TEXHIYHOI'O CTaHy IBUTYHA, IKUH BifPi3HAETHCA Bif [IONEPENHIX TOCTAHOBKOK HEKOPEKTHOI

obpaTHoi 3a/1a4i BUMipioBaHsb i perysspusaliielo ii METOI0M rOJIOBHUX KOMIIOHEHT, i 103BOJIsSl€ BU3HAYATU



rapameTpy 3 BUCOKOIO TOUHICTIO i HE3HAYHUMU OOUYMCIIIOBAIbHUMU BUTPATaMU, [1J1s1 3alIPOIIOHOBAHOTO METOLY
BIIEPILE BU3HAYEHO 3aKOHOMIPHOCTI BIUIUBY CKJIAly BUMiPIOBAJIbHOI CUCTEMM 1 XapaKTEPUCTHUK BY3JIiB
ra3oTypOiHHOTrO JBUTYHA, IO BUKOPUCTAaHI [IpY aHai3i, Ha TOYHICTh BU3HAUEHHS1 HEBUMIPIOBaHUX I1apaMeTpiB
IBUTYHA, IJ1s1 3alIPOIIOHOBAHOrO METOAY BIIEPILIE ONPALlbOBAHO ONTUMI3alil0 CKIaAy BUMiPIOBAIILHOI CUCTEMU Ta
HOMEHKJIATyPU BUKOPHUCTOBYBAaHMX XapaKTEPUCTUK BY3JIiB, sIKa 6a3y€ThCs HA TEHETUYHOMY aJITOPUTMI TIOLIYKY i
I03BOJISIE JOCSIITYA MiHIMaJIbHOI MOXMOKM OLIiHIOBAaHHSI; CTYIIiHb YIIPOBA/IPKEHHSI — € 1BA aKTU YIIPOBAPKEHHS; rajly3b

- IBUTYHOOYyBaHHS.

2. Object - operating processes in aircraft gas turbine engines; goal - ensuring monitoring of the aircraft gas
turbine engine technical state using integral immeasurable operating parameters, such as thrust and specific fuel
consumption and their estimation based on the information received under operating conditions; methods -
mathematical modeling of processes that occur in gas turbine engines; simulation; statistical analysis of the data;
experimental study of the parameters of the gas turbine engine operating process; results - ensuring monitoring of
the technical state of aircraft gas turbine engine by the integral immeasurable operating parameters, such as
thrust and specific fuel consumption; novelty - a new method for estimate the unmeasured parameters of the gas
turbine engine using a lack of measuring system information taking into account changes in the technical
condition of the engine, which is different from the previous by formulation of the incorrect inverse measuring
problem and its regularization using principal component analysis, and allows one to define parameters with high
accuracy and negligible computational cost, for the proposed method the influence patterns of the structure of
measuring system and performances of gas turbine engine components that were used in the analysis on the
accuracy of estimation of unmeasured engine parameters were defined for the first time, for the proposed method
a method to optimize the measuring system structure and the performances structure that were used in
determining of the gas turbine engine unmeasured integral parameters using a genetic algorithm to search and
allows to reach the minimum assessment error was carried out for the first time; degree of integration - two

adoption deeds are presented; industry - propulsion engineering.
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