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Pedepar:

1. Inceprarist cTocyeTbcs IpobseM MiABULLIEHHS TOCTOBIPHOCTI iHIUBiyalbHOTO O0JIiKY CIIOXKMBAHHS TEIJIOBO]
eHeprii OKpeMUM NPUMIIIeHHSIM 6araTOKBapTUPHOro OyANHKY. B po6OTi MoKazaHo, 0 (isuyHe 3HOLUTYBaHHS
Oy[iBeJb Ta yCTaTKyBaHHS [IPU3BOAUTD [0 3pOCTaHHS TEIJIOCIIOXMBAHHS i Ha CbOTOJHI He po3p006JIeHO 3pyYHUX Y
IIPaKTUYHOMY BUKOPHUCTAHHI CTaHIaPTU30BaHUX METOZiB Ta METOAMK, SIKi 6 06 €KTUBHO (Yepe3 eKOHOMIiYHi
MOKa3HUKM) CTUMYJIIOBAJIA KO>KHOTO iHAMBiyaJbHOTO CIIOXKMBAYa 10 BCe6iYHOI €EKOHOMIi €HeproHociiB. AHai3
iCHy10490i CTPYKTypH LI€HTPasli30BaHOI0 IIOCTaYaHHS €HEeProHOCisIMU 3a 6araTo MifBiIHUM KOJIEKTUBHUM
IIPUHLUIIOM II0Ka3y€e NPaKTUYHY TPYAHICTb IPOCTOrO allapaTHOro (00’€eKTUBHOTIO) 00JIiKY CIIOXXUTOIO TeIIi
inguBinyanbHUMU crio>KMBaYaMy. TaKoX BiICYTHSI HOpMAaTUBHA 6a3a, 10 N03BoJnja 6 30ilICHIOBAaTH HapaXyBaHHS
OIJIaTY 32 BUKOPUCTAHE TEIJIO i3 BpaXyBaHHIM SIKOCTI Ha/IaHOI IIOCJIYTH 3a 3BiTHUI Nepio. Y 3B'I3Ky 3 LM 33/1a4a

IiABUILEHHS OCTOBIPHOCTI 061Ky TEIJIOBOI €HePrii 3 0HOYaCHUM OLiHIOBAaHHSIM ii SIKOCTi, 3 METOI0



palioHanbHOrO ii BUKOPUCTAHHS € HaJ[3BU4YaliHO aKTyasIbHOIO IIPO6JIEMOI0 €KOHOMIKY YKpaiHu. CboronHi
3aCTOCOBYIOTbCS TaKi OCHOBHI METOIU KOMEPLiHOro 06J1iKy TeII0BOi eHeprii: 32 3aTBepA’KeHUMU HOpMaMu
CIIO>)KMBAHHS BiJHECEHUMHU 10 OAMHUII] MJIOLi IPUMIllEeHHS, IPONOPLIMHUI pPO3NOLiJ [10Ka3iB OyAUHKOBUX BY3JIiB
00J1iKy TeIIa, BilHECEHI 4O IJIOLLi KOHKPETHOTrO IIPUMIILleHHS], TPONOPLIMHMAN PO3NOLiI NOKa3iB OyIMHKOBUX BY3JliB
006J1iKy TeIl1a, BifHECEeHi 10 BU3HAYE€HUX iHAMBiNyabHUX TEMJIOTEXHIYHUX XapaKTEPUCTUK OKPEMUX IIPUMIlEeHb Ta
e(eKTUBHOCTI BUKOPUCTAHUX B HUX ONaJI0BaJIbHUX IPUCTPOIB. [Ipy IbOMY BUHUKAE PSIJi METOTUYHUX [IOXUOOK
0071iKy, TOB's13aHUX i3 crienn@ikoo Tern1o-(isnYHUX Ta KOHCTPYKLIMHUX 0COOJIMBOCTEN OKPEMUX IPUMIllleHb
6ynuHKy. Takoxk, icHyl04e HOpMaTUBHO-TIPABOBE 3a6e3IeYeHHs He JO3BOJISE ONIEPATUBHO OL[iHIOBATH SIKiCTh
MIOCJIYTY TEMJIONOCTAYaHHs, 110 He CIIPUse BYaCHOMY BIIPOBA/I)KEHHIO KOPUTYBAJIBHUX ill. B gucepTariii nmposeneHo
aHasli3 MeToiB 00JIiKy TeIlJIOBOi eHeprii Ta BCTaHOBJIEHO iX €(PeKTHBHICTb [J1s iHIUBiyaIbHOTO 00JIiKY
CIIO)KMBAHHS OKPEMUM NIPUMIILEHHSIM 0araTOKBapTUPHOro OyAUHKY. BcTaHOBIIEHO, 1110 HANOiIbII PalliOHAIBHOIO
CX€MOI0 00JIiKY CIIOKUTOI TeMI0BOI eHeprii € ii KoMmepLiiiHui1 061K 3a pe3yJibTaTaMU BUMIPIOBAaHHS OyIMHKOBOTO
By3J1a 00J1iKy 3 HACTYIIHUM PO3IOJiJIOM MiX iIHIUBIyaIbHUMHU CIIOKMBa4YaMU 32 [I0Ka3aMU KBAPTUPHUX [IPUCTPOIB-
posmnoginoBauis Tena. Po3po6seHo Ta NpoaHali30BaHO MaTeMAaTUYHY MOZEJb iHVBiyaJlbHOTO CIIOKMBAHHS
TEIJIOBOI eHeprii okpeMuM npuminieHHsM [TokazaHo, 10 BaXKJIMBOIO YMOBOIO BUKOHAHHS JOTOBipHUX 3000B's13aHb
MiX BUKOHaBLIEM Ta CIIO’KMBayeM IOCIYyTY TeIJIONIOCTa4YaHHs € 3a6e3I1e4eHHs BiTIOBiTHOTO PiBHSI TEIJIOBO]
eeKTUBHOCTI IPUMillleHHs. 3alIPOIIOHOBAaHO HOPMYBATH KOe(illieHT TeMNs0BOi e(peKTUBHOCTI IPUMIllleHHS Ta
3[iICHIOBATU MOTO NEPioJIMYHE OLiHIOBAHHS 33 PE3YJIbTATAMU TEIJIOTEXHIYHOTO ayauTy. PO3pO6IEHO CTPYKTYPY
CHCTEMHU TEIJIOBi3ilTHOr0 MOHITOPUHTY SIKa CKJIaJla€ThCs 3 TEIJIOBI3iHOI Kamepy, GoTOKaMepy Ha OCHOBI MaTpuIL
i3 3apsIOBUMM 3B'13KaMU Ta IipomeTpa. Po3po6sieHo aropuTm po60TH CUCTEMU TEIJIOBI31IHOIO MOHITOPHUHTY,
SIKUI I03BOJISIE 3iMICHIOBATH ineHTU(IKallilo MiClb TEIJIOBTPAT Ta MPUB'SI3KY iX O KOHKPETHOIO Micls
OTOPOJIKYI0Y0i KOHCTPYKLIi JOCTiIKyBaHOTO O6YOMHKY. TakoX, po3p0o6sieHO 6JI0K-CXeMY BUKOPUCTaHHS
mopdorosiunoro Ta CANNY anropuTmiB 06po6KH NaHUX 32 pe3yJIbTaTaMU TeIJIOBi3iiHOrO MOHITOPUHTY.
[TpoaHasnizoBaHO HEOOXiTHI YMOBU 17151 MiABULLIEHHS TOYHOCTI O0JIiKY CIIOKMBAHHS TEIJIa OKPEMUM IIPUMIIIEHHSIM.
Po3po6seHo nifxiz, 10 OLiHIOBaHHS HENIEBHOCTI pe3yJIbTaTiB BUMIPIOBaHHS TEIJIOBOI €HEeprii /11 CUCTEM 3
BUTPAaTOMipaMu Ta JIiunIbHUKaMU Pi3HUX TUMIB. B nuceprauii po3apob6yieHo peKoMeHallii 10 METOUMKN PO3NOLiNy
BUTpAT TEIJIOBOI €HePrii MiXK CIoKMBayaMy 6araTOKBapTUPHUX OYAUHKIB. 3alIpOIIOHOBaHI 3MiHU JJO METOIUKU
IO3BOJINTD 37i/ICHIOBATH PO3IOIisl OOCATiB CIIOKUTOI TEIJIOBOI €HEPTii MiXK CIIOKMBayaMU 6araTOKBapTUPHUX
OyAMHKIB y BUNAAKy 3aCTOCYBaHHS 3arajlbHO OYJMHKOBUX BY3JIiB 00JIiKYy T€IJla Ta HasiBHOCTI CIIOXKMBauiB,
IIPUMIIIEHHS SIKUX OCHAleHi, He OCHAIeHi IPUCTPOSIMHU PO3IOAiY TeIlsa Ta sIKi 061afHaHi aBBTOHOMHUMU
CHACTeMaMU oIlajieHHs. PO3po6JieHO aJIrOPUTM OLIiHIOBaHHS SIKOCTi [TOCJIYTY TEIJIONIOCTa4YaHHs SIKUN MOXKe
BUKOPUCTOBYBATHUCS IIPY IJIaHYBaHHI 1 Opranisauii TenaonocTa4yaHHs iHIUBIAYyaJIbHOIO CIIOKMBAYa, a TAKOXK,

MigTBEPIKEHHSA IIpaBa Ha 3MiHY PO3MIPY OIJIaTU y pasi 3HWKEHHS SIKOCTI 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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