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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs i mocipkeHHs: cxeM KOMOiHOBaHMX KOTe€HepallifiHO-TeIJIOHACOCHUX YCTAHOBOK Ta MOHITOPUHT

TEeXHIYHOTO CTaHy ix OKpEMUX ByBJIiB 3 BUKOPUCTAHHAM aKyCTUYHUX MeTO,I[iB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research of combined cogeneration-heat pump systems schemes and technical monitoring of
their individual components using acoustic methods

Pedepar yKpaiHCBKOIO:

Po6oTa npucBsiueHa po3pobsIeHHIO METOIMK [IPOBEIeHHSI aHaJli3y aJIMBHOI Ta eKOHOMIYHOI e(peKTUBHOCTI
KOMOIHOBaHMX KOTr€HepaLifiHO-TeIJIOHACOCHUX YCTAaHOBOK, a TAKOXX CTBOPEHHIO MaTeMaTUYHOI MOJIeJli KOHTPOJIIO
Ta BU3HAYEHHIO iH(POPMATUBHUX IapaMETPiB i XapaKTEPUCTHUK, 1O NO3BOJISIIOTh AiarHOCTYBATU TEXHIYHUI CTaH
okpemux By3iB KI'Y 3 BUKOPMCTaHHSIM aKyCTUYHUX I10J1iB. 3alIPONIOHOBaHI MaTeEMaTU4YHI MOJi€Jli Ta OTPUMaHi
3aJIEXKHOCTI, Ki OIIMCYIOTh BiIHOCHY €KOHOMIIO N1ajIMBa KOMOIHOBAaHUX YCTAaHOBOK B IIOPIBHSHHI 3 iCHYIOUMMU.
[IpoBeneHi po3paxyHKU B LIMPOKOMY Hialla3oHi 3MiH OCHOBHUX [1aPaMETPIiB YCTaHOBOK, $IKi II0Ka3au, 110
HarepeKTUBHIIIOI0 TEXHOJIOTIEI0 TeHepallii TEeNa0Ty € KOreHepaliliHO-TeryIOHacoCHA. JJoCiIKeHi CTPOKU
OKYITHOCTI i BIUIMB Ha HUX BiJHOIIEHHSI LiHOBMX ITOKa3HUKIB TapuQiB Ha MaJIMBO, TEIJIOTY, €JIEKTPOEHEPTilo,
[IMTOMUX 1IiH €HEPreTUYHOro 00JIalHaHHS, a TAKOX ix pobounx NapaMeTpiB, sKi 10Ka3aju, IO CTPOK OKYIHOCTI
3aJI€KUTD B IIEPIIY YePry Bif, CIiBBIGHOIIEHHS LIiH Ha ra3 Ta TEIJIOTY i TOBUHEH 3HAXOOUTUCH B Hiana3oHi 9...11. Ha
OCHOBI aHasi3y IpUYMH BUHUKHEHHS AedeKTiB B OCHOBHUX By3sax KI'Y, meToziB i 3ac006iB ix TexHiYHOTO
IiarHOCTYBaHHS BCTAaHOBJIEHA [IE€PCIIEKTHBHICTb [IACUBHUX aKyCTUYHUX METOLIB NiarHOCTUKU. CUCTEMATU30BaHi
MaTeMaTU4Hi MogeJi PIyKTyalillHUX i pUTMIYHMX aKyCTUYHUX CUTHAJIIB, SIKi BAHMKAIOTh B NIPALIIOI0YMX BY3J1ax Ta
enemeHTax KI'Y. O6rpyHTOBaHa AOLiNIbHICTD BUKOPUCTAHHS HOBUX iarHOCTUYHUX XapaKTEPUCTUK i mapaMeTpiB
aKyCTMYHUX CUTHAJIIB - MOMEHTIB, KyMYJISIHTIB Ta IIiJIbHOCTi iMOoBipHOCTE!. PO3po6eHi Ta BjoCKOHaIeHi MeToA,
AJITOPUTMHU i IpOrpamMu iX CTaTUCTUYHOIO OLiHIOBaHHS. Po3pobiieHn 1a60paTOPHUI CTEH], 17151 aKyCTUYHOTO
JiarHocTtyBaHHs By3iiB KI'Y Ta pekomeHpalii o0 MpakTUYHOrO BUKOPUCTAHHS aKyCTUYHMX NATYUKIB i METOLIB

IiarHOCTYBaHHS TEXHIYHOTIO CTaHY OKPEMMUX BY3JIiB YCTAaHOBOK.

Pedepar aHr1ilicbKOIO:

The work is dedicated to the development of methodologies for the analysis of fuel and economic efficiency of
combined cogeneration-heat pump systems, as well as the creation of a mathematical model of control and
determination of informative parameters and characteristics which allow to diagnose the technical status of
certain components of cogeneration units using acoustic fields. The mathematical models and the dependences
describing the relative fuel economy of combined systems as compared with existing ones are presented.
Calculations in a wide range of the basic parameters of plants are performed, which have shown that the most
effective technology for the generation of heat is cogeneration-heat pump. Payback period and the effects of
relations of rates for fuel, heat, electricity, unit prices of power equipment, as well as their operating parameters
are investigated. Results showed that the payback period depends primarily on the ratio of the price of gas and
heat, and should be in the range of 9 ... 11. On the basis of the analysis of the reasons of emergence of defects in the
main components of cogeneration units, methods and means of their technical diagnosing prospects of passive
acoustic methods of diagnostics are defined. Mathematical models of fluctuation and rhythmic acoustic signals
which arise in working units and elements of cogeneration units are systematized. Expediency of use of new
diagnostic characteristics and parameters of acoustic signals - the moments, cumulants and probability density
functions is proved. Methods, algorithms and programs of their statistical estimation are developed and improved.
The laboratory bench for acoustic diagnosing of components of cogeneration units and the recommendation about
practical use of acoustic sensors and diagnosing methods for their technical status are developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeToayKa BUSHAYEHHS BifIHOCHOI €KOHOMIi Ia/IMBa J171s1 KOTeHEePaLiitHO-
TENJIOHACOCHUX YCTaHOBOK. [IporpaMHe 3abe3neyeHHs 1151 MOJeJII0OBaHHS 1iarHOCTUYHUX CUTHAJIIB i CTATUCTUYHOI

00pOOKY LIMX CUTHAJIIB [JIs1 CUCTEM JiarHOCTUKY Ta KOHTPOJIIO BY3JIiB KOreHepaLifHUX YCTaHOBOK.

Hassa HTII aHr/1ificbKO¥0: Method of determination of the relative fuel economy for cogeneration-heat
pump systems. Software for simulation of diagnostic signals and statistical processing of these signals for
diagnostics and control systems of components of cogeneration units.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJIbTaTH: eKOHOMis EHEPrOPECYPCiB

l'asmy3b 3acTOCYBaHHS: [linnpremMcTBa IPOMUCIIOBOI T KOMYHAJIbHOI €HepreTHKY
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: 3anpononoBani maremaTr4Hi MOZIE Ta OTPUMaHi 3aJI€5KHOCTI OMMUCYIOTh BiZIHOCHY EKOHOMIIO
najimBa KOMOIHOBAaHUX YCTAaHOBOK B IOPiBHSAHHI 3 icHytounMU. [TpoBeieHi po3paxyHKy B LIMPOKOMY Jlialla30Hi 3MiH
OCHOBHUX IITapaMeTpiB YCTaHOBOK I10Ka3aJIy, 110 HallepeKTUBHILIO0 TEXHOJIOTIEI0 reHepallii TeIJIOTH €
KOoreHepaliliHO-TenjloHacoCHa. [IporpamHe 3a6e3ne4eHHs 1J1s1 IPOBENEHHS MO E/II0OBaHHS IiarHOCTUYHUX
CHTHAJIIB Ta iX CTaTUCTUYHOI 0OPOOKY peasizyioTb METOAM KYMYJISHTHOTO aHaJli3y, aHasli3y LiIbHOCTI iMOBipHOCTEN
OPTOTOHAJILHUMU MOAaHHIMU. Po3pobiieHo iHdopMmaliiliHe 3a6e3rnedeHHs] CTaAaTUCTUYHOIO 00pOOIEHHS
IiaTHOCTUYHMX IIYMOBUX CUTHAJIIB JO3BOJISIE MiABUIMTY Yy TJIMBICTb CUCTEM J[iaTHOCTYBAHHSI TEIJIOEHEPT€TUYHOTO

006J1aJIHAHHSI Ta JOCTOBIPHICTb KOHTPOJIIO MOTO CTaHY.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
BnposaaskenHss HTII: Bnposamkeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramny: nucronaz 2014 p.
3aKiHYeHHs eTamy:
Crnio>KHMBavi NPOAYKILii: nignpremcTsa IpOMUCIOBOI Ta KOMYHAJIBHOI EHEPreTUKY
IlepcneKTHBHI PHHKH: YKpaiHu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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