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1. "Cuctemu TenonocTayaHHs 3 eHeproedeKTUBHUMU JIBOHAIIPABJIEHUMU TETJIOBUMU IIyHKTaMU"

2. "Heat supply systems with energy efficiency bidirectional heating substations”

Pedepar:

1. Y puceprauiiiziil pob0Ti BOCHIIKYIOTbCS iIHHOBaLiMHI PillleHHs OJ1s1 LEHTPali30BaHOTO TEIJIONOCTAa4YaHHS Ha
OCHOBI eHeproeeKTUBHUX ABOHAIPABJIEHUX iHAMBiIyaTbHUX TEMNOBUX MyHKTIB (2H-ITTI). BctynHa yacTuHa
IiKpecsitoe, o cy4acHi cucTeMu LeHTpasizoBaHoro remnsonocrayanys (LT) nepexonsts 1o mogeneii 4-ro i 5-ro
IIOKOJIiHb i3 HU3bKOTEMIIEPATYPHUMU MEPEXaMU Ta BUCOKUM BMIiCTOM BiJJHOBJIIOBaHUX Jxepest eHeprii (BJE).
Oco6uBy akTyasnbHicTb HabyBatoTh ITI1, sIKi He JMIIEe OTPUMYIOTh TEIJIO 3 MEPEXI, a I epelaloTh HAA/IUIIKY TeIja
Hazan y Mmepexy. HaykoBa HOBu3HA poO0TH noJisrae y popMysoBaHHI HAyKOBUX 3acaj OOYyOBYU Ta eKCILTyaTawji
IBOHAIIPaBJIEHUX TEIJIOBUX IIYHKTIB, pO3pO0Lli HOBUX CXEM i alfOPUTMIB ix poboTu. [IpakTUyHa 3HAYYILiCTh
noJisirae B o6IpyHTyBaHHi epexkruBHOCTi 2ZH-ITII 1151 3HWKEHHS TEIJIOBUX BTPaT, iHTerpatlii 1okanpHux BIE Ta
nigBuIeHHs rHy4ykocTi cuctemu LT. Y po60Ti OKpecieHOo NepCrneKTUBHI HalPSIMU PO3BUTKY Cy4aCHUX U(PPOBUX

niaTdOopM 1J1s1 MOHITOPUHTY H ynpasiinns 2H-ITTI, mo cnpustrMe nopasneiiii aBToMaTu3allii poLecis,



aJlaliTUBHOMY KEPYBAHHIO Ta TPOTHO3YBaHHIO TEIJIOBUX HaBaHTaKeHb. [lucepTaliis MiCTUTh OpUTriHaIbHi HAYKOBO
OOI'PYHTOBaHI pO3pOOKYU: HOBi CXeMH TEIJIOBUX IIYHKTIB, METOIMKU MOJeJIIOBaHHs i1 yripasiinusa 2H-1TTI,
€KCIIEPMMEHTAJIbHI JOCJIIPKEHHS Ta peKOMEHALLi] 17151 IPaKTUYHOIO BIIPOBaKeHHs!. i pe3ysibTaTy MOXYTb OyTH
BMKOPHMCTaHI IIPU pO3p00Li HOPMATUBHUX JOKYMEHTIB 10 PErJIaMEHTYIOTh (QYHKIIOHYBaHHS Ta BIpoBazpkeHHs [TT],

a TaKoX 1151 IPOEKTYBaHH Ta onTtuMizaii peanbHux cuctem LT 3 ypaxyBaHHsAM 6isbi ran6okoi iHnTerpauii BJE.

2. The dissertation explores innovative solutions for district heating based on energy efficiency bidirectional
individual heating substation (2-way-IHS). The introductory part emphasizes that modern district heating (DH)
systems are moving to 4th and 5th generation models with low-temperature networks and a high content of
renewable energy sources (RES). IHSs, which not only receive heat from the network, but also transfer excess heat
back to the network, are becoming particularly relevant. The scientific novelty of the work lies in the formulation
of the scientific principles of construction and operation of 2-way-IHS, the development of new schemes and
algorithms for their operation. The practical significance lies in substantiating the effectiveness of 2-way-IHS for
reducing heat losses, integrating local RES, and increasing the flexibility of the DH system. The paper outlines
promising areas for the development of modern digital platforms for monitoring and controlling 2-way-IHS which
will contribute to further automation of processes, adaptive control and forecasting of thermal loads. The
dissertation contains original scientifically based developments: new schemes of heating substation, methods of
modeling and controlling 2-way-IHS, experimental studies and recommendations for practical implementation.
These results can be used in the development of regulatory documents regulating the functioning and
implementation of IHS, as well as for the design and optimization of real DH systems taking into account deeper
integration of RES.
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