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Pedepar:

1. Incepraliis € 3aBepLIeHOI0 HAYyKOBO-IOCJiIHOI POOOTOIO, SIKA IIPHCBSIYEeHa PO3pOoOLi Ta JOCIIiIKeHHIO
KOMITIOTEPHO-IHTerpoBaHMX METOZB i 32C006iB aBTOMATH30BaHOT O K€PyBaHHS TEIIJIOHACOCHUMU crucTeMaMu. Y 1iil
IycepTaliliHiil poboTi Ha OCHOBI OTPUMAaHUX TEOPETUYHHUX Ta €KCIIEPUMEHTAJIBHUX PE3yJbTaTiB PO3B’s13aHO
aKTyaJIbHy HayKOBO-TIPMKJIANIHY 33a/1a4y CTBOPEHHS Ta IOCJIiI>KEHHSI aBTOMAaTU30BaHOI TEXHOJIOTII KOMITIOTEPHO-
iHTerpoBaHOro KepyBaHHS TEIJIOBUMH HACOCAMH, 110 AO3BOJIWJIO MiABULIUTH eHeproepeKTUBHICTh CUCTEM
LI€HTPaJi30BaHOI0 TEIJIONOCTaYaHHs Oy liBesib IIJISIXOM PO3POOKY I BUKOPUCTaHHS iHQOpMaLifHOTO, IPOrPaMHOro
Ta TeXHIYHOTO 3a6e3MedYeHHs 3aco6iB aBToMaTu3allii. MeTolo nucepTauiiHoi pob0oTH € BIOCKOHAIEHHS TEXHIKO-
(yHKIiOHaIbHOI OpraHisalii TeMI0TEeXHIYHMX CUCTEM, 1[0 Peasi3yIoTh IPOLECU ONaJIeHHS], Tapsiuoro

BOJIOIIOCTa4YaHHS 1 KOHAMIIOHYBaHHS 3aBJISKU PO3POOLIi Ta BIPOBAIKEHHIO TEXHIYHOIO I IPOrpamMHO-



indopmaniitHoro 3a6e3neyeHHss aBTOMAaTU30BaHUX TEXHOJIOTi KOMITIOTEPHO-iHTErPOBAHOTO €HeProedeKTHBHOrO
KepyBaHHS TeIlJIOBUMU Hacocamu. O6'€KT IOCiIP)KeHHS — MPOoLeCcr KOMITIOTEPHO-IHTerpOBAaHOTO KEPyBaHHS
TEIJIOHACOCHUMM CUCTEMaMU B aBTOMAaTH30BaHOMY pexuMi. [IpegmeT nocipkeHHsl — METOH, 3acobU Ta MOJieli
CTBOPEHHSI aBTOMATHU30BAaHUX CUCTEM KOMITIOTEPHO-iHTErPOBAHOTO KEPYBAaHHS TEMJIOHACOCHUMHU CUCTEMAMU.
Jucepranis CKIaga€eTbCs 3i BCTYILY, YOTUPbOX PO3LiiB, 3araJlbHUX BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JIITEPATYPHUX
Impxepern i3 233 HaliMeHyBaHb Ta 3 LOJATKIiB. Y BCTYIIi 3a3HaY€HO aKTyaJIbHICTh TEMU [IOCIIiIKeHb, COOPMYJILOBAHO
MeETY, 00'€KT, TpeJMeT i OCHOBHI 3aBJJaHHS [JOCJIiI)K€Hb, OOIPYHTOBAHO METOIU JOCJIiI)KEHb, BUKJIAZIEHO HAYKOBY
HOBHU3HY I IPaKTUYHY 3HAUUMICTb OJIEP>KaHUX PE3yJIbTATiB, 3a3HaY€HO OCOOMCTHI BHECOK 31,00yBaya,
[IpeJCTaBJICHO 3arajlbHy XapakKTepPUCTUKY Ta CTPYKTYPY AUCEPTaLiii, a TAKOXX HaBeeHO BilOMOCTI 00 My6sTiKaiiii i
pe3ysbTaTiB anpoballii i ypoBaJKeHHs AucepTaliiiHoi poboTu. [lepmmii po3nin npucssiyeHo iHpopmaliitHomy
aHaJli3y aKTyaJbHOTO CTaHy HayKOBO-TIPUKJIAAHUX JOCJIIPKEHD Ta iHKEHEPHO-TEXHIUYHUX pillleHb Y cepi
aBTOMAaTH30BAHOrO KEPYyBaHHS TEIJIOTEXHIYHUMU 00'€KTaMU Ta [IPOLiecaMH, a TAaKOX JIOKaslizanii MeTH, 06'eKTy,
IIpeIMeTy Ta OCHOBHUX IIPIOPUTETHUX HAIPSIMKIB i 337124 3 YAOCKOHAJIEHHS 1 MTOJAJIbIIOTO PO3BUTKY BilOMUX
aBTOMAaTHU30BAHUX TEXHOJIOTIM KOMIT'IOTEPHO-IHTETPOBAaHOTO KEPYBAHHS TEIJIOHACOCHUMU CUCTEMaMU. Y IPYTOMY
PO37iJi HaBEIEHO PEe3YyJIbTaTU PO3POOKY Ta AOCHIIKEHHS 0710 OOIPYHTYBaHHS NTapaMeTpiB i XapaKTepUCTUK
CTPYKTYpHO-(YHKI{OHATIBHOTO 3a6e3Ie4eHHs aBTOMATU30BaHOI TEXHOJIOTii KOMITIOTEPHO-iHTEIPOBAHOTO
KEepyBaHH$ TEIJIOHACOCHUMU CUCTEMaMU 3 YPaxyBaHHSIM KpUTepito eHeproedeKTuBHOCTI. TpeTiil po3ain
MIPUCBSYEHO PO3POOIIi Ta JOCTiAKEHHIO iHPOPMaLiiiHOro Ta MPOrpPaMHOTro 3abe3MneyeHHs aBTOMAaTU30BaHO1
TEXHOJIOTiI KEPYBAaHHS TEIJIOHACOCHUMU CUCTEMAMU IIiJ1 Yac MPOLECIB ONaJI€HHS Ta KOHAULIOHYBAaHHS. Y
4YeTBEPTOMY PO3Jiji fucepTalii 6ys10 po3B’s3aHO LOCIIIHUIBKI 33724, 110 IPUCBSIYEHI CTBOPEHHIO Ta Bajigaii
KOMITIOTEPHUX MOJeJiell arlapaTHO-TIPOrpaMHOTro 3a6e3reyeHHs] aBBTOMAaTU30BaHOI TEXHOJIOTii KOMITIOTEPHO-
iHTerpoBaHOIro eHEeProe(EKTUBHOTO KEPYBAHHS TEMJIOHACOCHUMU CUCTEMaMHU, & TAKOK KPUTUYHOMY aHasizy
OTPUMAaHUX Pe3yJIbTaTiB AOCIIIPKEeHb i3 POPMYIIIOBaHHSIM PEKOMEHALiH 3 IPaKTUYHOTO BUKOPUCTAHHS
PO3p006JI€HOI aBTOMATU30BaHOI TEXHOJIOTII Ta OO PYHTYBaHHSIM IIE€PCIIEKTUB ii 10[1aIbIIOro PpO3BUTKY. Y 3arajbHUX
BACHOBKAaX HaBEEHO OCHOBHI KiJIbKiCHI Ta SIKiCHi pe3yJIbTaTu OUCEPTALIMHOIO AOCIIIKEHHA. Y TO4ATKaX HABEIEHO
CIIMCOK Iy6JliKaliil 3106yBava 3a TEMOIO AUCepTallii, akT! BIIPOBAIKEHHS Ta BUKOPUCTAHHS PE3YyJIbTaTiB
IMCEePTALifHOTO TOCJiKeHHS, a TAKOK ITpOTpaMHe 3abe3redyeHHs po3po6IeHOi aBTOMAaTU30BaHOI TeXHOJIOT i
KOMITIOTEPHO-IHTETPOBAaHOTO €HEProe(EKTUBHOIO KEPyBaHHS TEIIJIOHACOCHMMHU CUCTEMaMU. HaykoBa HOBM3Ha
Pe3yJIbTaTiB JUCEPTAaLlii: CUHTE30BaHO allapaTHO-IIPOrpaMHe 3a0e3NeYeHHs] aBTOMaTU30BaHOI TeXHOJIOTI]
KOMITIOTEPHO-IHTErpOBaHOTO KEPYBAaHHSI TEIJIOHACOCHUMM CUCTEMaMU 33 KpUTepieM eHeproeeKTUBHOCTI;
PO3p06JIEHO KOMIIJIEKCHY MOJI€JIb ITPOLIECy KOMITIOTEPHO-iHTETPOBAHOI'O KEPYBaHHS CUCTEMOIO KOHIMLIIOHYBaHHS,
sKa peajisye afalTUBHY yTUIIi3alilo TeIa AJisi IOTPed rapsyoro BOLONOCTAYaHHS B 3aJIEKHOCTI BiJl TEMIIEpaTypu
TEIJIOHOCIS B TEIJIOBOMY aKyMYJISITOPI; yIOCKOHaJIEHO METOIM NIOOYA0BY aBTOMATHU30BAHMX TEXHOJIOTIi
KOMITIOTEPHO-IHTErpOBaHOTO eHEProeeKTUBHOIO KepPyBaHHS TEINJIOHACOCHUMY CUCTEMaMU ITPOMUCIIOBUX
TEIJIOTEXHIYHUX 00’€KTiB; YI,OCKOHAJIEHO CTPYKTYPHO-(PYHKIiOHAJIbHE 3a0€3I1€4€HHSI METOY MiJIBULEHHS
eHeproeeKTUBHOCTI CUCTEM TEMJIONOCTaYaHHs HAa OCHOBI 6araToCTyIEHEBUX TEIJIOHACOCHUX CUCTEM; OTPUMAJTIO
[I0/IA/IBIIOrO PO3BUTKY iH(OpMaLifiHO-ITpOrpamMmHe 3ab6e3rnedeHHs 3aC06iB KOMITIOTEPHO-IHTErPOBAaHOTO KEPYBaHHS

TEINJIOHACOCHUMU CHUCTEMAMMU.

2. The thesis is a completed research work devoted to the development and study of computer-integrated
methods and means of automated control of heat pump systems. In this thesis, based on the theoretical and
experimental results obtained, the urgent scientific and applied problem of creating and researching an automated
technology for computer-integrated control of heat pumps has been solved, which made it possible to enhance the
energy efficiency of district heating systems in buildings by developing and utilising information, software and
hardware provision of automation tools. The thesis aims to improve the technical and functional organisation of
heat engineering systems that implement heating, hot water supply and air conditioning processes through the
development and implementation of technical, software and information provision for automated technologies of
computer-integrated energy-efficient control of heat pumps. The research object is the processes of computer-
integrated control of heat pump systems in an automated mode. The research subject is methods, tools and



models for creating automated systems of computer-integrated control of heat pump systems. The thesis includes
an introduction, four chapters, general conclusions, a list of 233 references and 3 appendices. The relevance of the
research topic, the main aim, object, subject and main tasks of the research, research methods, scientific novelty
and practical significance of the results, the personal contribution of the applicant, the general characteristics and
structure of the dissertation, as well as information on publications and the results of the examination and
implementation of the dissertation have been described in the introduction. The first chapter is devoted to the
information analysis of the current state of scientific and applied research and engineering solutions in the field of
automated control of heat engineering objects and processes, as well as the localisation of the goal, object, subject
and main priority directions and tasks for the improvement and further development of known automated
technologies of computer-integrated control of heat pump systems. The results of the development and research
on the substantiation of parameters and characteristics of the structural and functional provision of the automated
technology of computer-integrated control of heat pump systems with regard to the energy efficiency criterion
have been obtained and presented in the second section. The third chapter is devoted to the development and
research of dataware and software provision of the automated control technology of heat pump systems in heating
and air conditioning processes. In the fourth chapter of the thesis, the research tasks have been solved, which are
devoted to the creation and validation of computer models of hardware and software of the automated technology
of computer-integrated energy-efficient control of heat pump systems, as well as to the critical analysis of the
research results with the formulation of recommendations for the practical utilisation of the developed automated
technology and justification of the prospects for its further development. The general conclusions present the
main quantitative and qualitative results of the research. The appendices contain a list of the applicant's
publications related to the topic of the thesis, certificates of implementation and use of the results of the research,
as well as the software of the developed automated technology of computer-integrated energy-efficient control of
heat pump systems. The scientific novelty of the results obtained: the hardware and software of the automated
technology of computer-integrated control of heat pump systems according to the criterion of energy efficiency
has been synthesised; a comprehensive model of the process of computer-integrated control of the air
conditioning system has been developed, which implements adaptive heat utilisation for the needs of hot water
supply depending on the temperature of the heat source in the heat accumulator; methods for creating automated
technologies of computer-integrated energy-efficient control of heat pump systems of industrial heat engineering
facilities have been improved; structural and functional provision of the method of improving the energy efficiency
of heat supply systems based on multi-stage heat pump systems has been improved; dataware and software
provision of computer-integrated control of heat pump systems has been further developed.
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8 c. Bunaxigauku: Osimescekuii LI'., Onimescekuii I.C., I'yces O.1O.
HaykoBa (HaYKOBO-TeXHi‘{Ha) Hpo,z;yKuiﬂ:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0122U00260

VI. BizoMocCTi Ipo HAayKOBOr0 K€PiBHUKa /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacwue IlpizBuuie Im's I1o-6aTbKOBI:
1. I'yceB Onekcangp IOpitoBuy
2. Oleksandr Y. Husev

KBasigikanis: k. ¢.-m. 1., gow., 01.04.03
Inentudikarop ORCID ID: He 3actocosyerbcs
JoparkoBa indopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuteT "JIHinpoBchka

TOJIiTexHika"

Kopg 3a €IPIIOY: 02070743

Micuesﬂaxo,rm(eHHﬂ: npocnekt JImutpa SIBopHUIpKOTrO, 6y, 19, IHinpo, JHinposcbkuil p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. MipomHuk MapuHa AHaToJliiBHa

2. Maryna Miroshnyk

KBasigikamis: 1. 1. u., npodecop, 05.13.05

InenTudikarop ORCID ID: 0000-0002-2231-2529

JoparkoBa inpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: XapKiBCbKuil HallioHaMbHKT yHiBepcUTeT imeni B. H. Kapasina
Kopg, 3a €IPIIOY: 02071205

Micuesnaxo,r.pKeHHﬂ: Manpan Ceobonu, 6ya. 4, XapkiB, XapkiBCbKuil p-H., 61022, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jleonos Cepriii FOpiiioBry

2. SERGII Leonov

KBasigikanis: .1.1., npodecop, 05.13.05
InenTudikarop ORCID ID: He 3acrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. IBaymy 'ennanin I'puroposuy

2. Gennadiy Shvachych

KBasigikamnis: 1.1, npodecop, 05.13.05

InenTudikarop ORCID ID: He 3acrocosyetscs



JoparkoBa iHdpopmamnist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii TexHivHmil yHiBepcuteT "JIHInpoBCchka

NoJliTexHika"

Kopg 3a €IPIIOY: 02070743

Micue3HaxoaKeHHS: npocnekt JImutpa SIBopHULpKOTrO, 6Yy1. 19, IHinpo, JHinposcbkuil p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. JlakTioHOB IBaH CepriiioBu4

2. Laktionov Ivan S.

KBasigikanis: n. 1. 1., nor,, 05.13.05
Inentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii TexHivHMil yHiBepcuTeT "JIHInpoBCchka

noJliTexHika"

Kopg 3a €IPIIOY: 02070743

Micuesnaxo,r.perHﬂ: npocnekt JImutpa SIBopHULpKOTrO, 6y, 19, IHinpo, JHinposcbkuil p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi

Biacue IIpizsume Im's [10-6aTbKOBI Anekcees Muxaiino Onexcanposu
rOJIOBH pajgu

BaacHe IlpizBuie Im's [10-6aTbKOBI Anekcees Muxaiino OnekcanpoBud
roJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Makypina Onekcannpa AHApiiBHa

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




