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Pedepar:

1. Iucepraiist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMU1aTa TEXHIYHUX HAyK 3a creljanbHicTio 05.11.13 - npunaay i
METO/IY KOHTPOJIIO Ta BU3HAYEHHS CKJIaZly pe4OBUH. — IBaHO-DpaHKiBCbKMI1 HAL[iOHATIbHUI TEXHIYHMI YHIBEPCUTET
Ha(TH i razy, M. IBano-@paHkiBcbk, 2021. B po6oTi npoaHasnizoBaHO METOAU i 32CO006U KOHTPOJIIO BiOpaLifHOTO CTaHy
JIATTIA Ta 06rpyHTOBaHa NE€PCIEKTUBHICTD BUKOPUCTAaHHS METOJY IIPSIMOTO a€POIMHAMIYHOTO PO3PAXYHKY
npodinis sonatent I'TIA, o BUMarae 0Oro TEOPETUYHOTO OOIPYHTYBaHHS. [IpoBe€eHO TEOpETUYHE OOIPYHTYBAHHS
Ta po3po06JIeHi MaTeMaTH4Hi MOZeJIi ITponecy 3MiHU reomMeTpii J1onati (TeXHIYHOro CTaHy). 3alpONIOHOBAHO CIIOCIO
MaTeMaTU4HoOi NapameTpu3allii reoMeTpii mpodinio sonarti 3 BUKOPUCTAHHSAM iHTEPIOJSALINHUX MHOTOYJIEHiB
EpmiTa. HaBoggTbcst METOIMKA BUSHAYEHHS FEOMETPUYHUX PO3MIpiB JIONATI, @ TAKOXX PO3POOJIEHNI TPOrPaMHUM
MIPOAYKT 18 peasisallii YMCeIbHOro aJrOpUuTMy Ta OTPUMAaHI Pe3yJbTaTy [Py MOro peaisauii. Po3risagaoTbes

METO/IMYHE 3a6e3MeyeHHs eKcriepuMeHTanbHux nociimkenb [TIA-1]-16C B peskumi «Kiibie» Ta po3pobseHa



crCTeMa KOHTPOJIIO BiOpaLiiiHOro cTaHy Horo JIA. AHali3yIOTbCSl PE3Y/IbTaTh €KCIIEPUMEHTAIBHUX OCTIiIKEHb.
BcTaHOBJIEHO HOPMAaJIbHUM 3aKOH PO3MOiNTy CTATUCTUYHUX XapaKTePUCTHUK BibpauifiHoro npouecy I'TIA-11-16C,
3aKOHOMIPHOCTI 3MiHM KyTa IIOBOPOTY Jjionateil BHA Bin yacToTu o6epTaHHs, 3aKOHOMIPHOCTI 3MiHUM TUCKY Ha
Buxogi KBT Big yacToTu i1oro o6epTaHHs i KyTa MOBOPOTY jionareii BHA, po3risiHyTo npouenypy BUSHAUY€HHS! PiBHIB
Bi6paLlii Ha XapaKTepHUX YaCTOTaX Ta OOIPYHTOBAHO BUOIP IiarHOCTUYHMX O3HAKHU BibpauiitHoro crany JIA I'TIA.
Posrnspnaerbcst ekcTpanossiliiiHa Moieslb TPOTrHo3yBaHHS siBuia nomnaxy I'TIA Ta ii peanizauis Ha 6a3i
MOJI€PHI30BaHOI CUCTEMMU BiOpalifiHOro KOHTPOJI0. HaBOAUTLCSI METOAMKA OTPMMAaHHS BUPA3y [J1s1 I0Ka3HUKA
rotoBHOCTi IIr Ta BcTaHOBJIEHA HIOTO 3aJIEXXHICTh Bifj, I1epiofy KOHTPOJIIO 32 Koo npu I1Ir = 0,915 nepion KOHTPOJIIO
craHoButume 20-30 roa. [TpomucioBa anpobatiis po3pobIeHOro MeToy Ta CUCTeMHU KOHTPOJIIO BibpaliitHOro
crany JIA TTIA Ha KC TOB «OnepaTop ra3oTpaHCIIOPTHOI cucTeMU YKpaiHu» (3axigHuil perioH)» nigreepaunia ix
eeKTUBHICTb. KJII04OBi C10Ba: METOU KOHTPOJIIO, NiarHOCTUYHA O3HAKA, TEXHIUHMN CTaH, CUCTEMA KOHTPOJIIO,
Bibpauiiinuii ctaH, ['TIA, anroputM, aepovHaMiYHUN PO3PaXyHOK, MAaTEMaTUYHA MOJI€Jib, PiBHSHHS, YUCEJIbHUN

METOJ, IOMIIaX, [Iepiof, KOHTPOJIIO, iHTEPIOJIALiHUI MHOTOYJIEH, JIONIATeBUH anapar.

2. Dissertation for the degree of candidate of technical sciences in the specialty 05.11.13 - devices and methods for
monitoring and determining the composition of substances. - Ivano-Frankivsk National Technical University of Oil
and Gas, Ivano-Frankivsk, 2021. The paper analyzes the methods and means for monitoring the vibration state of
the GPU vane apparatus and substantiates the prospects of using the method of direct aerodynamic calculation of
profiles relative to the state of the GPU blades, which requires its theoretical justification with access to numerous
calculation algorithms, as well as the use of the latest hardware and software for building a control system, which
allow integrating it into the GPU control system. Theoretical substantiation was carried out and mathematical
models of the process of changing the geometry of the blade (technical state) and its flow were developed using
the Fredholm integral equation of the second kind, and a numerical method for its implementation was developed.
A method is proposed for the mathematical parameterization of the geometry of the blade profile using
interpolation Hermite polynomials. A method for determining the geometric dimensions of the blade and its initial
technical state is presented, and a software product is developed for the implementation of a numerical algorithm
and obtained results of modeling changes in the state of the blade apparatus. The methodological support of
experimental studies of the vibration state in the GPU type TS-16-S in the "ring" mode is considered and a system
for monitoring the vibration state of the vane apparatus of the GPU is developed on the basis of hardware and
software from Siemens. The results of experimental studies are analyzed. The normal law of the distribution of
statistical characteristics of the vibration process of the GPA-Ts-16S, the regularity of the change in the angle of
rotation of the VNA blades from the rotation frequency, the regularity of the change in the pressure at the output
of the high pressure pump from the frequency of its rotation and the angle of rotation of the VNA blades were
established, the procedure for determining the vibration levels at characteristic frequencies was considered.
substantiated the choice of diagnostic signs of the vibration state of the aircraft GPU. An extrapolation model for
predicting the phenomenon of GPU surge and its implementation on the basis of a modernized system for
monitoring the vibration state of the GPU vane apparatus is considered. A method for obtaining an expression for
the readiness indicator Pg is given and its dependence on the control period is established according to which, at
Pg = 0.915, the control period will be 20-30 hours. It is shown that the industrial testing of the developed method
and system for monitoring the vibration state of the GPU vane apparatus at the compressor station of LLC
"Operator of the gas transmission system of Ukraine" (Western region) has confirmed their effectiveness. Key
words: control methods, diagnostic feature, technical condition, control system, vibration state, GPU, algorithm,
aerodynamic calculation, mathematical model, equations, numerical method, surge, control period, interpolation
polynomial, blade apparatus.
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