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1. ABTOMATH30OBAHE JIIATHOCTYBAHHSI EQEKTMBHOCTI POBOTU TEIVIOHACOCHOI YCTAHOBKM HA
OCHOBI KPUTEPIIB EKCEPTETUYHOT'O AHAJII3Y

2. Automated diagnostics of the efficiency of the heat pump unit based on the criteria of exergy analysis

Pedepar:

1. Y nuceprauiiiHiil po60Ti 3aIIpONOHOBAHO MOAAJBIIMI PO3BUTOK MiTXOAY 3 iarHOCTYBaHHS €(PEKTUBHOCTI poOOTHU
KOMIIOHEHTIB TEIJIOEHEPTreTUYHOI CUCTEMHU 3 BUKOPUCTAHHAM KPUTEPIiiB €KCEPreTUYHOTO aHali3y Ta 3
ypaxyBaHHSM IMHAMIYHUX peXuMiB po6oTy. HaykoBa HOBM3HA OTPUMAaHUX pe3ysbTaTiB AucepTaliliHOI poboTH
3aKJIIOYAETHCS B TOBEMIEHIN MOKIIMBOCTI Ta NOLIJIILHOCTI BUKOPMCTAHHS METOMIOJIOTi €KCEPreTUYHOrO aHali3y y

3aJ1a4ax AiarHOCTYBAHHS 3MiH €KCIUIyaTalilHUX XapaKTEPUCTUK KOMIIOHEHTIB CUCTEMU Ta OL[iHIOBAHHS BIUIUBY L€l



3MiHM Ha e(EKTUBHICTb POOOTH CUCTEMU B L[IJIOMY; IOAAIBIIOMY PO3BUTKY MAaTEMAaTUIHOTO MOZEJIIOBAHHS
IAHAMIYHUX [IPOLECIB TEMJIOHACOCHOI YCTAHOBKY, 110 NOJISITA€ Y BpaXyBaHHI BTPAT €HEPTil MiJl 4aC CTUCHEHHS
po60YOoro Tisla y KOMIIPECOpi Ta 3aCTOCYBAHHIO KPUTEPIiI0 €KCEPreTUYHOTO aHali3y (3MiHM €HJ0TeHHOI YaCTUHU
IecTpykuii ekceprii) y 3agavax ineHTudikalii 3MiHI €eKCITyaTalilHUX XapaKTE€PUCTUK KOMIIOHEHTIB CUCTEMU B
YMOBax AMHAMIYHUX PEXUMIB POOOTH; PO3pO6JIeHHI iHpOopMaLiiiHO-10pafyuoi CUCTEMHU 3 BUKOPUCTAHHSIM
TeXHOJIOTi! 1dpoBoro ABifHUKA. OTpUMaHi pe3yJbTaTh JUCePTalliiiHoi po60TH MalOTh i TPAaKTUYHE 3HAYEHHS], SIKe
OJISITa€ y MiiBULIEHHI €(DEKTUBHOCTI pOOOTH TENJIOHACOCHOI YCTAHOBKU, 3MEHIIEHHIO BUTPAT Ha ii 06CIyroByBaHHS
Ta 4yacy [103aIJIaHOBUX Ta IJIAHOBUX PEMOHTHUX POGIT, 110 1OCSAraeThCs MIISIXOM peastisalii po3pobsieHoi
iHopmaniitHo-gopamyoi cucTeMu aBTOMAaTU30BaHOTO [1iarHOCTYBaHHS TEIIJIOHACOCHOI YCTAaHOBKU 3
BUKOPUCTAHHSAM MOJEJIi 1iarHOCTYBaHHS CTaHy KOMIIOHEHTIB. [Tops/1 3 UM pe3ysbTaT pO60TH BUKOPUCTOBYIOThCS
B HaBYJILHOMY ITpolieci Kadeapy aBToMaTr3allii eHepreTMYHuxX npouecis HaljioHasbHOro TEXHIYHOTO
yHiBepcuTeTy YKpainu «KuiBCbKuil MosiTeXHiYHUMA iIHCTUTYT iMeHi Irops CikopcbKoro». Lle nmigTBepaKyeTbCs
BiANIOBiTHUM YMHOM opopmyIeHMM aKkToM. Hazasi 3ariponoHoBaHuil KpUTEPill eKcepreTMYHOro aHamisy (3MiHa
€HJIOT€HHOi YaCTUHMU JIeCTPYKLii eKceprii) BUKOPUCTOBYBAaTUMETHCS, SIK KJIIOUOBUII TOKa3HUK €(PEKTUBHOCTI /1J14
PO3B'sI3aHHS 337Ja4 €HEePrOMEHEIKMEHTY, ¥ pa3i CXBaJIeHHsI MDKHAPOJHUMU €KCIIePTaMU Ta YJIEHAMU TEXHIYHOTO

KoMiTteTy 185 «[IpomucioBa aBToMaTH3aIis».

2. The thesis proposes further development of the approach to diagnosing the efficiency of the components of a
heat and power system using the criteria of exergy analysis and taking into account dynamic operating modes. The
scientific novelty of the obtained results of the dissertation work is: the proven possibility and expediency of using
the methodology of exergy analysis in the tasks of diagnosing changes in the operational characteristics of system
components and assessing the impact of this change on the efficiency of the system as a whole; further
development of mathematical modeling of dynamic processes of a heat pump unit, which consists in taking into
account energy losses during compression of the working fluid in the compressor and applying the criterion of
exergy analysis (change in the endogenous part of exergy destruction). The obtained results of the dissertation
work have also practical significance, which consists in increasing the efficiency of the heat pump unit, reducing
the cost of its maintenance and the time of unscheduled and scheduled repairs, which is achieved by implementing
the developed information and advisory system for automated diagnosis of the heat pump unit using the model for
diagnosing the condition of components. Along with this, the results of the work are used in the educational
process of the Department of Energy Process Automation of the National Technical University of Ukraine "Igor
Sikorsky Kyiv Polytechnic Institute". This is confirmed by a duly executed act. In the future, the proposed criterion
of exergy analysis (change in the endogenous part of exergy destruction) will be used as a key performance
indicator for solving energy management problems, if it is approved by international experts and members of
Technical Committee 185 "Industrial Automation”.
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