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IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK
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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMH eTan: 546.200 TUC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka iHTenekTyanbHOI eHeproeeKTUBHOI CUCTEMU LIEHTPasi30BaHOTO TEIJIONIOCTA4YaHHsS 3 iHTerpali€io BiIHOBIIOBAJIbBHUX

IKepeJl eHeprii
Ha3zBa po6oTH (aHTJI)

The development of intelligent energy-efficient system of the centralized district heating supply networks with integration of

renewable energy sources.

Pedepar (ykp)

YeTBepTuUil eTam MPOEKTY CIPSIMOBAHUI HA PO3POOKY apXiTEKTypU Ta BUMOT 10 CUCTEMU KEPYBaHHS iHAUBIAyaJbHUM TEIJIOBUM
nyHkToM (ITTI) i3 BpaxyBaHHSIM Cy4aCHHUX BUMOT O €HeproedeKTUBHOCTI Ta iHTerpalii BilHOBIIOBaHUX IPKepesl eHeprii. Y xomi
BUKOHAHHS €Taly CTBOPEHO MOjiesb AMHAMIiKU TeIJIOBUX IPOIeciB TEMJIO0OOMiHHUX alapartiB, sIkKa BPaXxOBYe iX KOHCTPYKTUBHI
0COOJIMBOCTI Ta [103BOJIIE MOJIE/IIOBATU NPOLIeCH Telsonepeaadi B peasbHOMY daci. Po3po6seHo I1JI-perynstopu Ta peryastopu
Ha OCHOBI IIPOTHO3HUX Mofesieil, sKki 3a6e3rnedyioTh CTilfike KepyBaHHS CHUCTEMOI0 33 YMOB 3MiHM KJIIOYOBUX MapaMeTpiB:
TeMmIepaTypu Ta BUTpaTH TelsioHocid. lIi pilieHHS pekoMeHIoBaHi [ TENJI0OOMIHHMX anapari, 1O MPaliol0Th Y HECTalInX
ymoBax. OKpeMO po3po0JIeHO AMHAaMIiYHy MOZEJb TEIJIOBOTO HACOCA, SIKA JO3BOJISIE€ OLHIOBATH MapaMeTpU 10ro KepyBaHHSL.
Mopenb BkiIO4Yae LUQPPOBUIM NBIMHMK POGOTU TEIJIOBOTO HAcoca [Jis ClLeHapiiB BUKOPUCTAHHS HU3bKOIIOTEHLINHOTO Teruia
MiATIPUEMCTB Ta LEHTPAJi30BaHOIO TEIUIONOCTa4aHHs. [IpencraBiieHa JBOCTYIIHYACTa CXEMa 3 MOJKJIMBICTIO BUKOPHCTaHHS
eHeprii Bin BJIE 3abe3nedyye aBTOHOMHICTb Ta THYYKICTb CHUCTEMH. Taka MOJiejib € YHiBEepCaJbHOWIO [JIsl NOCJIIKEHHS IHIINX
BXiJHUX TeMIlepaTyp CKUJHOrO TeIula Ta pobovyux piauH. 3anporoHosaHo I[IIJI-mMopmesnb KepyBaHHSI 3aCiiHKOIO THUITY
«6arepisiity, siKa 3aCTOCOBYETHCSI B CUCTEMAax IeHTpasizoBaHoro omnasneHHs Ta ITTI. BcTaHOB/IEHO MapaMeTpH peryssitopa JJjist
3MEHIIEeHHs KOJIMBaHb Ta MiBUIIEHHS CTabisbHOCTI po6oTu. Po3po6sieHo iMiTaliliHy MOZI€/Ib CUCTEMU ONTHUMAJIbHOTO PO3IOLITY
Ta CIOXMBAHHSI €Heprii, sKa [03BOJiss€ aHamizyBaTu Pi3HI KoHQirypauii ta ¢yHkuioHansHi mosximBocti ITII, ouiHoBaTH
€KOHOMIYHY JOLiNbHICTh TEXHIYHUX pillleHb Ta OOMpaTH ONTHMAaJIbHI MapameTpu 3a Kpurepiem MiHiMizanii Burpar. Ha ocHOBI
MPOBEJEHNUX [OCJI[)KEHb CTBOPEHO apXiTEKTypy Ta BUMOrM H0 cuctemu KepysBaHHs ITII. Cucrema BionoBimae BuUMOram
TEIJIONOCTAa4aHHs 4-TO MOKOJIHHS, MATPUMY€E po3Mofineny resepauito 3 BIE Ta ¢yHKUIiOHAIbHI MOKJIMBOCTI MiIKPOMEPEXK, L0

IIO3BOJISIE€ BIIPOBAJIKyBATY iHHOBALIVHI PilIEHHS 1711 MiCbKUX TEIIJIOMEPEXK.
Pedepar (aHrI)

The fourth stage of the project focuses on developing the architecture and requirements for the control system of the individual
heat point (IHP), addressing modern demands for energy efficiency and the integration of renewable energy sources (RES). As
part of this stage, a dynamic model of thermal processes in heat exchange devices was developed, incorporating their design
features and enabling real-time simulation of heat transfer processes. PID controllers and predictive control models were
designed to ensure stable system control amid variations in key parameters, such as coolant temperature and flow rate. These
solutions are particularly recommended for heat exchangers operating under unstable conditions. A dynamic model of a heat
pump was also developed, enabling the estimation of its control parameters. This model includes a digital twin of the heat
pump's operation for scenarios involving low-grade waste heat from industrial processes and district heating. The proposed
two-stage system, which can utilize energy from RES, ensures the autonomy and flexibility of the system. The model is
universally applicable for studying varying waste heat input temperatures and working fluids. Additionally, a PID control model
for a butterfly-type damper, used in centralized heating and IHP systems, was proposed. Regulator parameters were optimized
to reduce fluctuations and enhance operational stability. A simulation model for the optimal distribution and consumption of
energy was created, facilitating the analysis of various configurations and functionalities of IHPs. This model allows the
evaluation of the economic feasibility of technical solutions and the selection of optimal parameters based on cost minimization.
Based on the conducted research, the architecture and requirements for the IHP management system were developed. The
system aligns with the principles of 4th-generation heat supply, supports distributed generation from RES, and integrates
microgrid functional



Inpexc YIK: 620.9:658.011.56, 504.064.4:67.02

Kopu Temarnunux pyopuk HTI: 44.01.85, 87.53.25
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykii (ykp): LindpoBuii 6;1M3HIOK iHOMBIyaTIbHOTO TEIIJIOBOTO ITyHKTY
Haspa npoaykuii (anrJi): Digital Twin of an Individual Heat Point

OuikyBaHi peaysbTaTi: TexHosorii, [[porpaMHi NpoAyKTy, AHAIITUYHI MaTepianu
T'anyss 3acTrocyBaHHs: EHepreTuka, TennonocrayaHHs

Onuc npoaykuii (ykp): Llndpposuii 6;1M3HIOK iHAUBILYyaIbHOTO Terosoro nyHKTy (ITIT) cTBopeHo AJ1s aHami3y, onTuMizaliii Ta
MIPOEKTYBAaHHS CUCTEM PO3IIOAiNy i CIIOKMBaHHS eHeprii. BiH nae amory mopentoBatu cTpyKTypy ITTI, oliHIoBaTH €(DEKTUBHICTb
TEXHIYHUX pillleHb, MiHIMI3yBaTU BUTPaTX Ha €HEPrOPECYPCU Ta IHTETPYBATH BiJIHOBJIIOBaHI JKepesia eHeprii. Mozesnsb migrpumye
BuKopucTanHs [11][-KOHTPOJIEPIB, TOCIIiIKEHHS HU3bKOTIOTEHIIIIHOTO TETJIa Ta MikpoMepesk. oro yHiBepcanbHiCTh 3a6e3nedye

BiZITIOBiIHICTb Cy4aCHMM BMMOTaM TEIJIONOCTaYaHHA 4-T0 MOKOJIiHHS.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTk HTII: ITosinmeHHs cTaHy HaBKOJIMIIHBOTO cepenosuina, EKoHOMis eHepropecypcis
Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposamskenns HTII: He BupoBamkeHo

Crpoku BupoBazykeHHs: 07.202412.2024

Bupo6HHUK npoayKuii: XapKiBCbKUI HalliloOHANbHUI YHIBEPCUTET MicbKoro rocrnogapcraa imeni O. M. beketoBa

Cro>KHBavi MPOoAYyKIii: eHepreTH4Hi KOMIIaHii, KOMyHasIbHi Ta IPOMUCIIOBI MiJIIPUEMCTBA, iHKEHEPHO-KOHCAJITUHTOBI KOMIIaHii,

JIEep>KaBHi Ta MyHILMIIa/NIbHI OpraHu, HAyKOBO-JOCJIigHI opraHizarii

IlepcniekTHBHI pUHKHU: YKpaiHa, KpaiHu €C

IIpaBa inTeseKTyas1bHOI BjaacHocTi: OTpMMaHO NaTeHT, 3a JoroBopamu, [1oaHo 3asBKy Ha BUJa4Yy OXOPOHHOTO JOKYMEHTY, B
YKkpaiHi

®opmu Ta ymoBH nepegaui npogykuii: Hapuyanus nepconasny, Crinsai HIJKP
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