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1. Inceprariist cTocyeThCs IpobeM MiABULEHHS TOCTOBIPHOCTI iHANBINyalIbHOTO O0JIIKY CIIOKUBAHHS TEIJIOBO]
eHeprii okpeMyM NpUMillleHHSIM 6araToKBapTUPHOro OyAUHKY. B po6oTi nokasaHo, 110 ¢isuyHe 3HOLIYBAHHS
OyiBeJb Ta yCTaTKyBaHHS [IPY3BOAUTD JO 3POCTAHHS TEIJIOCIIOXKUBAHHS i HA CbOTOJHI HE pO3p00JIEHO 3pYyYHUX Y
[IPaKTUYHOMY BUKOPUCTAHHI CTaHIaPTU30BAaHMX METOIB Ta METOAVK, 5IKi 6 06 €KTUBHO (Yepe3 eKOHOMIiYHi
[IOKa3HUKM) CTUMYJIIOBAJIM KO>XKHOT'O iHAMBIyabHOTO CIIOXKMBAYa 0 BCe6iuHOI eKOHOMIi eHeproHociiB. AHai3
iCHy1040i CTPYKTYpH LI€HTPasi30BAaHOI0 II0CTaYaHHS €HEProOHOCIsIMU 3a 6araTo MiiBilHUM KOJIEKTUBHUM

IIPUHLIUIIOM I10Ka3ye NMPAKTU4HY TPYAHICTb IPOCTOrO arapaTHOro (06’€KTUBHOTO0) 061Ky CIIOKATOTO TEILi



iHOMBiAyaTbHUMU CIIOKMBadYaMu. TaKOX BifICyTHS HOpMaTHBHA 6a3a, o 103BoJnia 6 3hilICHIOBATH HapaxXyBaHHS
OIJIaTU 32 BUKOPUCTaHE TeIlJIo i3 BpaXyBaHHIM SIKOCTI HaIaHOI IIOCJIYTH 32 3BITHUI Nepion. Y 3B'I3Ky 3 LM 3a/a4a
IiABUILEHHS IOCTOBIPHOCTI 061Ky TEIJIOBOI €HEPTii 3 0HOYaCHUM OLiHIOBAaHHSIM ii SIKOCTIi, 3 METOI0
palioHaIbHOrO ii BUKOPUCTAHHS € Ha[I3BUYAHO aKTyaJIbHOIO IIPOOJIEMOIO €eKOHOMIKM YKpaiHnu. CborogHi
3aCTOCOBYIOTbCSI TaKi OCHOBHI METO/IM KOMEPLIMHOro 06J1iKy TEIJI0BOi €Heprii: 3a 3aTBepIP)KeHUMU HOPMaMU
CIIO>)KMBAHHS BiJHECEHUMHU 10 ONMHUII] MJIOLIi NPUMIIeHHS, IPONOPLIMHUI pPO3NOLis [10Ka3iB OyAUHKOBUX BY3JIiB
00J1iKy Temla, BilHECEHI [0 IJI011i KOHKPETHOIO IIPUMIILEHHS, TPOIOPLIMHMAN PO3IIOLiI NOKa3iB OyIMHKOBUX BY3JliB
00JIiKy TeIIa, BilHECEHi 10 BUBHAYEHUX iH[IMBiyaJIbHUX TEIJIOTEXHIYHUX XapaKTEPUCTHK OKPEMUX IIPUMIIIEHD T
eEeKTUBHOCTI BUKOPUCTAHUX B HUX ONAJIOBAJIbHUX IPUCTPOIB. [Ipy LIbOMY BUHUKAE PSIL METOTUIHUX IIOXUOOK
0071iKy, TOB's13aHUX i3 crietn@ikolo Ternno-(isnYHUX Ta KOHCTPYKLIMHUX 0COOJIMBOCTEN OKpEMUX IPUMIllleHb
O6ynnHKy. TakoX, iCHyl04e HOpMaTUBHO-TIPABOBE 3a0€3I1€4YEHHS He JO3BOJIsIE ONIEPATUBHO OLiHIOBATH SIKICTh
IIOCJIYTU TEIUIOIIOCTAYaHHS, 110 HE CIIpUsiE BYACHOMY BIIPOBAI)KEHHIO KOPUTYBAJIbHUX [ill. B nuceprauii mpoBeneHo
aHasli3 MeToJiB 00JIiKy TeIlJIOBOi eHeprii Ta BCTaHOBJIEHO iX e(PeKTHUBHICTb AJIsl iHIUBIyaIbHOTO 00JIiKY
CIIO)KMBAHHS OKPEMUM IIPUMIlLEHHSM 0araTOKBapTUPHOro OyAUHKY. BcTaHOBIIE€HO, 1110 HAN6ibII PalliOHaIBHOIO
CX€MOI0 00JIiKy CIIOXXUTOI TeMI0BOI eHeprii € ii KoMmepLiliH1i 061K 32 pe3ysbTaTaMU BUMIPIOBAHHSI OYyIMHKOBOTO
By3J1a 00JIiKy 3 HACTYITHUM PO3IOJiJIOM MiX iIHIUBIyaJIbHUMU CIIOKMBaYaMU 32 II0Ka3aMU KBAPTUPHUX [IPUCTPOIB-
posmnoginoBauiB Temna. Po3po6seHo Ta NpoaHali3oBaHO MaTeMAaTUYHY MOZEJb iHMBiyaJbHOTO CIIOKMBaHHS
TEIJIOBOI eHeprii okpeMum npumimeHHsM [TokazaHo, o BaXXJIMBOIO YMOBOIO BUKOHAHHS JOTOBIpHUX 3000B's13aHb
MiX BUKOHaBLEM Ta CIIO’KMBayeM IOCIYTY TeIJIOTIOCTa4YaHHS € 3a6e311e4eHHs BiATIOBiTHOTO PiBHSI TEIJIOBO]
eeKTUBHOCTI IpUMilleHHs. 3alIPOIIOHOBAaHO HOPMYBATH Koe(illieHT TeMsoBoi e(peKTUBHOCTI IPUMIllleHHS Ta
3[iICHIOBATU MOTO NePioJIMYHE OLiHIOBAHHS 32 PE3YyJIbTATAMU TEIJIOTEXHIYHOTO ayauTy. PO3pO6IEHO CTPYKTYPY
CHACTEMHU TEIJIOBi3iTHOTO MOHITOPUHTY $SIKa CKJIAJIa€ThCs 3 TEIIOBI3iHOI Kamepu, (OTOKaMepy Ha OCHOBI MaTpulli
i3 3apsIOBUMMU 3B'I3KaMU Ta IipomeTpa. Po3po6yieHo aropuTm po60TH CUCTEMU TEIJIOBI31IHOTO MOHITOPHUHTY,
SIKMI 103BOJISIE 37iIICHIOBATH ineHTU(IKallilo MiCLb TEIJIOBTPAT Ta MPUB'SI3KY iX 10 KOHKPETHOrO Micls
OTOPOJKYI040i KOHCTPYKLUIi JOCiIKyBaHOTO OYAMHKY. TaKoX, po3p0o06JIeHO 6JI0K-CXeMY BUKOPUCTaHHS
mopdorosiyHoro Ta CANNY asroputmiB 06po6KU JaHUX 3a pe3yJibTaTaMU TEIJIOBi3iIHOrO MOHITOPHUHTY.
[TpoaHasnizoBaHO HEOOXiTHI YMOBU 17151 MiBULIIEHHS TOYHOCTI O0JIiKY CIIOKMBAHHS TEIJIa OKPEMUM IIPUMIlIEHHSIM.
Po3po6seHo nifixiz, 10 OLiHIOBaHHS HENIEBHOCTI Pe3yJIbTaTiB BUMIPIOBaHHS TEIJIOBOi €HEeprii /11 CUCTEM 3
BUTPaTOMipaMu Ta JIiunIbHUKaMU Pi3HUX TUMIB. B nuceprauii po3pob6yieHo pekoMeHalii 10 METOLUKN PO3NOLiNy
BUTpAT TEIJIOBOI €Hepril MiX CIoKrMBayaMy 6araTOKBapTUPHUX OyAUHKIB. 3aIIpOIIOHOBAHI 3MiHU O METOIUKU
IIO3BOJIUTH 37iICHIOBATH PO3IOIiJI OOCSTIB CIIOXUTOI TEIJIOBOi eHeprii MiXk ClIo>kruBayaMu 6araTOKBapTUPHUX
Oy[IMHKIB y BUIAJIKy 3aCTOCYBaHHS 3arajbHO OyAMHKOBUX BY3JliB OOJIKY T€IlJIa Ta HAsIBHOCTI CIIOKMBAYiB,
IIPUMIIIEHHS SIKUX OCHAlleHi, He OCHAIleHi IPUCTPOSIMHU PO3IOiy TeIlja Ta sIKi 061afHaHi aBTOHOMHUMU
crhCTeMaMU oIlajieHHs. PO3po6JieHO aJirOPUTM OLIiHIOBaHHS SIKOCTi [TOCIIYTY TEIJIONIOCTavYaHHsI SIKUN MOXKe
BAKOPMCTOBYBATHUCS IIPY IJIaHYBAaHHI 1 Opraxisauii TenjaonocTa4yaHHs iHIUBiAyaJIbHOTO CIIOKMBAYa, a TAKOXK,

nigTBEpIKEHHS ITpaBa Ha 3MiHY PO3MIpPYy OIIaTU y pasi 3HWKEHHS SKOCTI IIOCIYTU.

2. The dissertation concerns the problems of increasing the reliability of individual accounting of heat energy
consumption by individual premises of an apartment building. The paper shows that the physical wear and tear of
buildings and equipment leads to an increase in heat consumption, and today there are no standardized methods
and techniques convenient for practical use that would objectively (through economic indicators) stimulate each
individual consumer to comprehensively save energy. The analysis of the existing structure of the centralized
supply of energy carriers according to the multi-source collective principle shows the practical difficulty of simple
hardware (objective) accounting of heat consumed by individual consumers. Also, there is no regulatory framework
that would allow the calculation of payment for the used heat, taking into account the quality of the service
provided for the reporting period. In this regard, the task of increasing the reliability of thermal energy accounting
with simultaneous assessment of its quality, with the aim of its rational use, is an extremely urgent problem of the
economy of Ukraine. Today, the following basic methods of commercial thermal energy accounting are used:
according to the approved consumption norms related to the unit area of the room, proportional distribution of



readings of house heat accounting units, related to the area a specific room, proportional distribution of readings
of house heat accounting units, related to the determined individual thermal technical characteristics of individual
rooms and the efficiency of the heating devices used in them. At the same time, there are a number of
methodological accounting errors associated with the specifics of the thermal-physical and structural features of
individual premises of the building. Also, the existing regulatory legal support does not allow to quickly assess the
quality of the heat supply service, which does not contribute to the timely implementation of corrective actions. In
the dissertation, an analysis of thermal energy accounting methods was carried out and their effectiveness was
established for individual accounting of consumption by individual premises of an apartment building. It has been
established that the most rational accounting scheme for consumed thermal energy is its commercial accounting
based on the measurement results of the home accounting unit with subsequent distribution among individual
consumers according to the readings of apartment heat distribution devices. A mathematical model of the
individual consumption of thermal energy by a separate room was developed and analyzed. It is shown that an
important condition for the fulfillment of contractual obligations between the performer and the consumer of the
heat supply service is the provision of the appropriate level of thermal efficiency of the room. It is proposed to
standardize the coefficient of thermal efficiency of the room and carry out its periodic assessment based on the
results of a thermal audit. The structure of the thermal imaging monitoring system, which consists of a thermal
imaging camera, a photo camera based on a matrix with charge connections, and a pyrometer, has been developed.
An algorithm for the operation of the thermal imaging monitoring system was developed, which allows
identification of heat loss locations and linking them to a specific location of the enclosing structure of the house
under investigation. Also, a block diagram of the use of morphogolic and CANNY data processing algorithms based
on the results of thermal imaging monitoring was developed. Necessary conditions for increasing the accuracy of
accounting for heat consumption by individual rooms have been analyzed. An approach to estimating the
uncertainty of heat energy measurement results for systems with flowmeters and counters of various types has
been developed. The dissertation developed recommendations for the method of distributing heat energy costs
between consumers of multi-apartment buildings. The proposed changes to the methodology will allow for the
distribution of consumed heat energy between consumers of multi-apartment buildings in the case of the use of
general building heat metering units and the presence of consumers whose premises are equipped, not equipped
with heat distribution devices, and which are equipped with autonomous heating systems. An algorithm for
assessing the quality of the heat supply service has been developed, which can be used in the planning and
organization of the heat supply of an individual consumer, as well as confirmation of the right to change the
amount of payment in case of a decrease in the quality of the service.
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