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1. MeTop BUSIBIIEHHS IIEPELIIOMIIa’)KHOTO CTaHy OCbOBOTO KOMIIPECOPa 3 BUKOPUCTAHHSIM NapaMeTpiB Bibparii
KOpIIyCY

2. The detection method of pre-surge state in axial compressor using the parameters of casing vibration

Pedepar:

1. O6'eKT mOCHimKEeHHs -~ 3aKOHOMIPHOCTI, [TapaMeTpy Ta KPUTePpii, 1[0 XapaKTepusyloTh Bibpaliiio Kopiycy
KOMIIpecopa IIpU AOro NepesrnoMIakxHOMY CTaHi. MeTa - nonepensKeHHsl pO3BUTKY [TOMIIaXXy OCbOBOTO
KOMIIpEeCOpa HIJIIXOM CBOEYACHOT0 BUSIBJIEHHS IEPEAIIOMIIQXKHOTO CTaHYy 3 BUKOPUCTaHHIM Bibpalii kopmycy.
MeTtonu JoCIigKeHHS - METOAU YUCEJIBHOIO MOJIE/IIOBAHHS CTAllioHAPHUX Ta HECTallilOHApPHUX Tevill y KaHaJax;
€KCIIepUMEHTAJIbHI JOCIII)KEHH S HECTAlliOHAPHUX IIPOLIECIB y TOBHOPO3MIpHIl Ta MOZEJBHIN CTYIIEHSIX OCbOBOTO
KOMIIPECOPa; METOIM CIIEKTPaIbHOTrO aHasizy, MeJiaHHoi i cmyroBoi ¢inbrpauii. TeopeTnyHi i npakTuyHi
PEe3yJIbTaTU - Ha OCHOBI OTPMMAHMX PE3YJIbTATIiB JOCIII>)KEHHS Ta pO3PO6JIEHOr0 METOAY BUSIBJIEHHS
MepeanoMIIaKHOTO CTaHY OCbOBOTO KOMIIPECOPA MOXKHA CTBOPUTU CUCTEMY AiaTHOCTUKYU MEPENIIOMIIKHOTO CTaHy

L7151 3aXUCTYy OCbOBOTO KOMIIPECOPA Bifl IOMIIaXKY, L0 JO3BOJIsIE PO3IKPUTH 30HY e(PeKTUBHOI po60TH KOMIIpecopa



i migBumuTK HaninHiCTh 3axucty ['T/l. HoBu3Ha - 3a1IpONIOHOBAHO HOBUM METOJ, BUSIBJIEHHS II€PEIITOMIIa)KHOTO
CTaHy OCbOBOT'O KOMIIpECOpa, 32aCHOBAaHMI Ha aHaJi3i Bibpalliil KopIycy, sikuii 3abe3nedye MifBUlLleHHs HaliliHOCTI
KOMIIpecopa; BIEpIle BU3HAYEHO NTapaMeTpy Bibpalii KopIyca KoMIlpecopa - 3MiHM aMIIiTy Bibpalii Ha yacTorax
3puUBYy i YaCTOTax MPOXOKEHHSI pOOOUMX JIONATOK, SKi € 1iaTHOCTUYHMMU O3HaKaMU NepeiIOMIIa)KHOTO CTaHY;
OTPUMaB MOJAJIbIINK PO3BUTOK BiOPOIiarHOCTUYHUI METOJ, BUSHAYEHHSI MIBUIKOCTI IIepeMillleHHsI 30H 06€pTOBOrO
3pUBY B OCbOBOMY KOMIIPECOPi Ha HEPO3PaxyHKOBUX PeXXUMax Horo poboTu 3 nornepenHboo ifeHTudikaliero
BibpauiiiHoro curHasny. CTyIiHb BIPOBaJ)KEHHS - 3alIPOIIOHOBAaHUI MeTo[, BUllpobyBaHo Ha BAT "Motop Ciu", a
TaKOXX BUKOPUCTOBYETHCS Y BUKJIAIAHHI HABYAJIbHUX AVCLUILIIH "[[iarHOCTUKA i KOHTPOJIb IIOBITPSIHUX CYHEH i
IBUTYHIB" 1 "BibpoakycTuKa aBialiiiHux ABUTYHIB" y HallioHalbHOMY aepOKOCMIYHOMY yHiBepcuTeTi iM. M.E.
JKykoBcbkoro "XapkiBcbKuil aBialiiHuit iHCTUTYT". ['aly3b BUKOPUCTAHHS - ra30TypOiHHE IBUTYHOOYYBaHHS.

2. Object of research- regularities, parameters and criteria that characterize the vibration of the compressor
casing with its pre-surge state. Objective - prevention of the development of surge of the axial compressor by
timely detection of the pre-surge state using the casing vibration. Research methods - methods of numerical
modeling of stationary and nonstationary flows in channels; experimental studies of non-stationary processes in
full-scale and model stages of an axial compressor; methods of spectral analysis, median and bandpass flitration.
Theoretical and practical effects - on the basis of results obtained during research and method developed to
detect the pre-surge state of the axial compressor, it is possible to create a system for diagnosing the pre-surge
state for protecting the axial compressor from surge, which will expand the effective operation zone of the
compressor and increase the reliability of the gas tubine engine protection Novelty - A new method for detecting
the pre-surge state of an axial compressor is proposed, based on the analysis of the casing vibrations, which
ensures the increase in the reliability of the compressor; For the first time, the vibration parameters of the
compressor casing have been determined - changes in the vibration amplitudes at the surge frequencies and the
frequencies of the operating blades, which are diagnostic attributes of the pre-surge state; the vibrodiagnostic
method for determining the speed of movement of the zones of rotating surge in an axial compressor at non-
calculated operating modes with preliminary identification of vibration signal has been further developed. Degree
of implementation - the proposed method is tested at JSC "Motor Sich", and is used in the teaching of the
disciplines "Diagnosis and control of aircraft and engines" and "Vibroacoustics of aircraft engines" at National
Aerospace University "Kharkiv Aviation Institute". Area of application - gas turbine engine construction
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