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1. Komn'toTepr3oBaHa aKyCTUYHA CUCTEMA BUSIBJIEHHS BUTOKIB PiIMHU B TPYOOIIPOBOAAX TEIMJIOEHEPTeTUYHOTO

006J1agHaHHSA

2. The computerized acoustic system of fluid leak detection in pipelines of the heat-and-power equipment

Pedepar:

1. O6'eKT BOCIIIKEHHS — aKyCTUYHI ITPOLECH, 110 BUHUKAIOTh Y TPYOOIIPOBO/Ii BHACIIOK BUTOKY PilHU (PO6OYOL
PEYOBMHMN) MiJ TUCKOM. MeTa po60Ty — MiIBUILILEHHS YyTJIUBOCTI i JOCTOBIPHOCTI BUSIBIEHHS BUTOKIB PilMHU B
TPYOOIIPOBOIaX TEIJIOEHEPreTUYHOro 00J1affHaHHS Ha OCHOBI 6iJIbIll IOBHOI'O BpaXyBaHHS 0COOJINBOCTEN
MOBIpHICHOI IPUPOAY aKyCTMYHUX CUTHAJIIB BUTOKY Ta iX OJHOBUMIPHUX KYMYJISIHTHUX QYHKUiH. [l po3B'si3aHHs
IIOCTABJIEHUX 3aBIaHb BUKOPUCTOBYIOTbCSI METOIM TEXHIYHOI 1iarHOCTUKU; TEOPil CUTHAJIIB Ta CUCTEM; TE€OPii
MIMOBIPHOCTE, BUMAIKOBUX MIPOLECIB TA MATEMATUYHOI CTATUCTUKY; MATEMATUYHOTO aHani3y. TeopeTuyHi Ta
IIpakTMUYHi pe3yabTaTy i HOBU3HA: BIIeplLie 3allpOIIOHOBaHa MOJieJlb GOPMYBaHHS AialrHOCTUYHUX CUTHAJIIB, 110
BpaxoBye MPOLEC TreHepallii akyCTUYHUX CUTHAJIIB BUTOKY, iXHe MIOMNUPEHHS 1 3aBaJjy, sIKi IPU [1bOMY BUHHMKAIOTB;
BIIEpIIE OOIPYHTOBAHO 3aCTOCYBAHHS MOJIeJIi MyaCCOHIBChbKUX iMITYJIbCHUX NPOLECIB i iXHIiX y3arajbHeHb - JiHITHUX

BUIIaJIKOBUX IIPOLIECIB, [JIs1 ONIMCAHHS aKyCTUYHUX CUTHAJIB BUTOKY PiIMHU B TPYOOIIPOBOI, 110 LO3BOJIUIIO



BpaxyBatu (pi3vKy yTBOPEHHS LIMX CUTHAJIB; BIleplie po3p06IeHO MeTO I, BUSIBJIEHHS aKyCTUYHUX CUTHAJIIB BUTOKY
pinyHYU Ha 6a3i OHOBUMIPHUX KyMYJISIHTHUX (DYHKLH, 110 JO3BOJIWJIO MiIBULIUTY JOCTOBIPHICTb 4iarHOCTYBaHHS 1
YyTJUBICTb JO BEJIMUMHY BUTOKY; BIIEPILE BCTAHOBJIEHI 3aJI€JKHOCTI OAHOBUMIPHUX KYMYJISHTHUX QYHKIIiH CUTHATY
BUTOKY BiJl BEJIMYMHU BUTOKY i TUCKY B TPYOi, 1[0 [1aJI0 MOKJIMBICTh BUSABJISATY BUTOKM HA PaHHIN CTaii
[IOIIKO/KEeHb TPYOOIIPOBOIiB; pO3p06JieHa aKyCTUYHA CUCTEMA BUSIBJIEHHS] BUTOKIB PiIHU B TPYOOIIPOBOIAX
TeIJIOEHEePreTUYHOro 00JIaiHAaHHSI; pO3P0O0JIEHO YCTAaHOBKY 17151 (Pi3MYHOIO MO/IEJIIOBAHHS Ta €KCIIePUMEHTAJIbHOTO
IOCJIiI)KeHHS] CUTHAJIiB BUTOKIB PilHU B TPYOOIIPOBOIi TA METOIMKY NOCJIiI)KEHHS aKyCTUYHUX CUTHAJIIB Ha Hill;
pO3pobJieHi MeTOAH, aJITOPUTMU U ITPOrpaMu, SIKi peai3oBaHi B CTBOPEHil KOMII'IOTEPU30BaHill aKyCTUYHIN
CHCTEMI BUSBJIEHHSI CUTHAJIIB BUTOKIB PiZlMHY, 110 AO3BOJISIOTh aBTOMATHU3YBaTU IIPOLIEC AiaTHOCTYBAaHHS 3
IiJBUIIEHOIO JOCTOBIPHICTIO Ta YyTAMBICTIO. [Ip€IMET i CTYIiHb BIPOBAP)KEHHS: BUKOPUCTOBYIOTHCS B [HCTUTYTI
TexHiuHoi Teryo¢isuku HAH Vkpainu, TOB HBII "Mamunuo6yayBaHHs" Ta Ha Kadeapi "[Ipunany i cucremu
HEPYIHIBHOTO KOHTPOJII" puiiafo6yaiBHoro ¢paxynabsrety HTYY "KIII" im. I. Cikopcbkoro. Cepa BUKOPUCTAHHSL:

L7151 PO3POOKY Te4OIIyKayiB i CHCTeM MOHITOPUHTY Ta AialHOCTUKY HallipHUX TPyOOIIPOBOIB.

2. Object of researches — acoustic processes which arise in the pipeline owing to a liquid leakage (working
substance) under pressure. The rybota purpose - increase in sensitivity and reliability of detection of leakages of
liquid in pipelines of the heat power equipment on the basis of more complete accounting of features of the
probabilistic nature of acoustic signals of a leakage and their one-dimensional cumulant functions. For the solution
of objectives methods of technical diagnostics are used; theories of signals and systems; probability theory,
accidental processes and mathematical statistics; mathematical analysis. Theoretical and practical results, novelty:
the model of forming of diagnostic signals which considers process of generation of acoustic signals of leakages,
their distribution and hindrances which at the same time arise is for the first time offered; application of model of
Poisson pulse processes and their generalization - linear accidental processes for the description of acoustic
signals of leakages of liquid in the pipeline is for the first time reasonable that allowed to consider physics of
emergence of these signals; the method of detection of acoustic signals of a leakage of liquid based on one-
dimensional cumulant functions is for the first time developed that allowed to increase reliability of diagnosing and
sensitivity to leakage size; dependences of one-dimensional cumulant functions of a signal of a leakage on the size
of a leakage and pressure in a pipe are for the first time established that allowed to find leakages at early stages of
damages of pipelines; installation is developed for physical modeling and pilot study of signals of leakages of liquid
in the pipeline and a technique of a research of acoustic signals on it; methods, algorithms and programs which are
realized in the created computerized speaker system of detection of signals of leakages of liquid which allow to
automate process of diagnosing with the increased reliability and sensitivity are developed. Subject and extent of
implementation: theoretical and practical results are implemented at Institute of technical thermophysics of NAN
of Ukraine, LLC NPP Mashinobuduvannya; separate results of dissertation work are implemented in educational
process at "Devices and Systems of Nondestructive Control" department of instrument-making faculty of NTUU
"KPI" in case of development of materials within discipline "Technical and medical systems of nondestructive
control". Sphere of use: for development of techeiskatel, systems of monitoring and diagnostics of pressure
pipelines.
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