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Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT
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InenTudikarop ROR: He zacrocosyerscs
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
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IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninkeHHs e(eKTUBHOCTI ClipajbHO-HABUTUX TEIJIOOOMIHHUKIB y CUCTEMAaX BOJOBIJBEIEHHS MiCT

Ha3sBa po6oTH aHIJIilICbKOIO:

Research on the efficiency of spiral coiled heat exchangers in urban wastewater systems

Pedepar yKpaiHCBKOIO:

HaykoBo-pocninHa po60Ta MprucBsAYeHa NOCAiTKeHHIO Ta MifBUIEHHIO €(PEKTUBHOCTI CMipaJbHO-HaBUTUX
TEINI000MiHHUKIB, IPU3HAYEHUX IJ151 peKyTepallii HU3bKOMOTEHLIMHOTO Teljla CTIYHUX BOJL Y CUCTEMax
BOJIOBiJIBE€JIEHHSI MiCT. AKTYyaJIbHICTh pOOOTH 3yMOBJIeHA HEOOXiIHICTIO BHW)KEHHS €HeproCIIOKMBAHHS KOMYHaIbHOI
iHppacTpyKTypH, CKOPOUEHHS BUKOPUCTAHHS IEPBUHHUX €HEPrOpeCyPCiB i MiJIBUIIEHHS €HeProe(eKTUBHOCTI
MICBKUX iH)KEHEPHUX CUCTEM B YMOBAaX 3POCTAHHSI €HEPreTUYHNX PU3UKIB Ta €KOJIOTTYHUX BUKJIMKIB. 3HAUHi 06CIru
TEeIJIOBOI €HePrii, 10 MICTATHCS y CTIYHUX BOJIAX, Hapa3i BUKOPUCTOBYIOTHCSI HEOCTATHBO, 110 OGIPYHTOBYE
IOL/IbHICTb PO3PO6JIEHHS] HOBUX TEXHIYHMX pillleHb 17151 iX yTuilizalii. MeTor po60TH € CTBOPEHHSI HAYKOBO
OOI'PYHTOBAHUX MiXOMiB 4O PO3POOJIEHHS BUCOKOE()EKTUBHUX CUCTEM PEKYIIepallii TeIjIa Ha OCHOBI CIIipajIbHO-
HABUTHX [10JiIMEPHHUX TEIJIOOOMIHHUKIB i3 IOKpaIleHUMU TeNI0(PI3NIHUMU XapaKTEPUCTUKAMU. Y MeKaxX epuIoro
eTtarny cqpoOpMOBAHO TEOPETUKO-METO0JIONYHY OCHOBY JOCJIiJI)K€Hb, BUKOHAHO aHaJIi3 Cy4YaCHUX BITUM3HSHUX i
3apyODKHUX pillensb y cepi TennoobMiHy Ta NoJIiMEPHUX MaTepiasiB, a TAKOK BU3HAUYEHO OCHOBHI HaIllpsSIMu
NOAAIBIINX NOCIiIKEeHb. PO3P0O0IEHO MaTEMAaTUYHY MOJEJIb ONITUMAIbHOTO KOMIIOHYBaHHSI TETJIONIPOBiIHUX
HAIOBHIOBAYiB y TEPMOILJIACTUYHII MaTpHULii, 110 LO3BOJISIE MigBUIIUTY edEeKTUBHY TEIJIONPOBIAHICT, MaTepiany 3a
YMOBHU JIOTPUMaHHS HEOOXiNHUX Pi3KO-MeXaHIYHUX OOMeXXeHb. 3alIPOIIOHOBAHO aJTOPUTM PO3B'SI3aHHS 3aaui
onTUMi3allii 3 BAKOPUCTaHHSIM YUCJIOBUX METOAIB. [IpoBefeHo aHai3 MOP(OJIOriYHUX XapaKTEPUCTUK
KOMIIOHEHTIB i c()OPMOBAHO BapiaHTH CKJIAJiB 6araTOKOMIIOHEHTHUX TEPMOILJIACTUYHUX MaTepiasiB. Po3pobiaeHo
IIPUHLMIIOBI CX€MHI pillleHHs 3MilllyBaya KOMIIOHEHTIB Ta eKCIIepUMEHTAJIbHOIO CTeHAY I BO(da3HOI HACOCHOI

CHACTEMHU 11 JOCJiI)KeHHS TEeIJIOTigpaB/iuyHUX [IPOLIECIiB y KaHajlaX M0JIiIMEPHOro TEIJI000MiHHMKA.

Pedepar aHIJIiHCBKOIO:

The research project is devoted to the study and improvement of the efficiency of spiral-wound heat exchangers
intended for the recovery of low-grade heat from wastewater in urban drainage systems. The relevance of the
research is driven by the need to reduce energy consumption of municipal infrastructure, decrease the use of
primary energy resources, and increase the energy efficiency of urban engineering systems under growing energy
and environmental challenges. Significant amounts of thermal energy contained in wastewater are currently
underutilized, which justifies the development of new technical solutions for their recovery. The aim of the project
is to develop scientifically grounded approaches for creating highly efficient heat recovery systems based on
spiral-wound polymer heat exchangers with enhanced thermophysical properties. Within the first stage of the
project, a theoretical and methodological framework was established, a review of current national and
international solutions in the fields of heat transfer and polymer materials was carried out, and key directions for
further research were identified. A mathematical model for the optimal arrangement of thermally conductive fillers
in a thermoplastic matrix was developed, enabling an increase in the effective thermal conductivity of the material
while maintaining required physical and mechanical constraints. An optimization algorithm based on numerical
methods was proposed. The morphological characteristics of the material components were analyzed, and several
compositions of multicomponent thermoplastic materials were formulated. Conceptual designs of a component
mixing system and an experimental test bench for a two-phase pumping system were developed to investigate
thermo-hydraulic processes in polymer heat exchanger channels.

Inpexkc YIK: 621.18.01:536.24, 678.5.03, 621.5.045
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: MaTemaTi4Ha MOZIEb ONTUMAILHOTO KOMIIOHYBAHHS TETLIONPOBIHUX

HAIOBHIOBAYiB y TEPMOILJIACTUYHIN MaTPHLi 3 ypaXyBaHHIM (Pi3UKO-MEXaHIYHMX OOMEXKEHb

Hazpa HTII aHrsi#icbKo¥0: Mathematical model for the optimal arrangement of thermally conductive fillers

in a thermoplastic matrix considering physical and mechanical constraints
HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJbTaTH: MeToau, Teopii, rinoresu

I‘a.nysb 3aCTOCyBaHHS: Enepreruka, TernsonocrayaHHs
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Monens npusHayeHa /ijist BUBHaYEHHS PALiOHAIbHUX CTPYKTYP KOMIIO3UI[AHUX MaTepiasis 3
NiABUILEHOI0 €(PEKTUBHOIO TEIJIONPOBIAHICTIO Ta 320€3M1€Y€HHSIM HEOOXiJHAX MEXaHIYHUX i eKCIIyaTalilHuX
BJIACTUBOCTEMN. Y paMKax po3pOOKU MOZEJi BUKOPUCTAHO IifIXiJl ONITUMAIbHOIO KOMIIOHYBAHHS, 110 6a3yeThCsl Ha
dbopmarizallii B3aeM03B513Ky MK MOP(OJIOTIYHUMU XapaKTePUCTHKaMU KOMIIOHEHTIB, CKJIaJloM
6araTOKOMIIOHEHTHUX TEPMOIUIACTUYHUX MaTepiajliB i ix TernoQisnyHuMy NokasHuKaMu. MaremMaTuyHa
[IOCTaHOBKA 33Ja4i Nlepeioadyae BUKOPMCTAHHS YMCIOBUX METOMIB ONITUMI3allii 3 ypaXyBaHHSM JVCKPETHUX i
Oe3nepepBHUX 3MIHHUX, II0 IO3BOJISIE BPAX0OBYBaTH SIK CKJIaJ, MaTepiay, Tak i 0COOJIMBOCTI Or0 BHYTPILIHBO]
CTPYKTypu. Mogesnb fae 3MOTy 3[iliCHIOBaTH 1iiJIeCIIpsSIMOBaHUI BUGIP CKIIAIiB i CTPYKTYp KOMIIO3ULIIHUX
MarepiasiB, OPi€HTOBAaHMUX Ha 3aCTOCYBAHHS B [IOJIIMEPHUX TEIIJIOOOMIHHMKAX IJIs1 CUCTEM peKyneparii
HU3BKOIIOTEHIIIITHOTO TeIljla CTIYHUX BO,. 3aIIPOIIOHOBAHUIA MiAXiN J03BOJIsIE IEPETH Bifl eMIIIpUYHOTO Mifbopy
MarepiajiB o HAyKOBO OOIPYHTOBAHOI'O IIPOEKTYBAHHSI, 3MEHIIYIOUU 00CST €KCIIEPUMEHTaJIbHUX OCTiIKeHb Ta

NiABUILYI0YM €(PEKTUBHICTb pO3PO06JIEHHS TENJIOOOMIHHUX €JIEMEHTIB.
ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis enepropecypcis

Briue HTII Ha DOBKIJIJISL: Po3po6yieHa HayKOBO-TeXHiYHa MPOIYKIIisl CIPAMOBAHA HA 3MEHIIEHHS
HEraTUBHOTO BIJIMBY MiCbKOi iH>)keHepHoi iHdpacTpyKTypu Ha JOBKIJLIIS MIJIIXOM MifBUILIEHHS eHeproeeKTUBHOCTI
CHUCTEM BOILOBiILBeI[eHHSI Ta TENMJIOIIOCTAYaHHS. 3aCTOCyBaHHH MaTeMaTU4IHOI MOILeJIi OIITUMAJIbHOI'O KOMIIOHYBaHHS
TEIJIONPOBiIHMX HANIOBHIOBAYIB Y TEPMOIJIACTAYHIN MaTPULli CTBOPIOE NEPEAYMOBU 1711 PO3POOJIEHHS NTOJIIMEPHUAX
TEINI000MIiHHUKIB 3 MiABULIEHOI0 €(PEKTUBHICTIO TEIJI000MiHY, 10 3a6e3nedye 6ibll MOBHE BUKOPUCTAHHS
HU3bKOIIOTEHIIiTHOTO TeIljla CTIYHUX BOJ,. BUKOPMCTaHHS TaKUX TEIJIOOOMIHHUKIB y cUCTeMax peKyliepallii Teniaotu
CIIpYsi€e 3MEHIIEHHIO CIIOKMBAHHS [IEPBUHHUX €HEPTOPECYPCIB Ta, BiATIOBIHO, CKOPOUEHHIO BUKUiB IAPHUKOBUX
rasis i iHIMX 3a6PyAHIOIYNUX PEYOBUH, NIOB'I3aHUX i3 BUPOOHUILITBOM TEIJIOBOI €HEPTii TPaauLiiHUMU CIIOCO6AMU.
Lle Mae rO3UTUBHUI €KOJIOTIYHMIT eeKT K Ha JIOKaJbHOMY PiBHI MICBKUX arjiomepaliil, TaK i B MHAPLIIOMY
KOHTEKCTI peasisauii LijIefl CTajJloro pO3BUTKY. 3aCTOCYBaHH4 IIOJIIMEPHUX MaTepiajliB 3 ONTUMi30BaHOIO
CTPYKTYPOIO Ta MiJIBUILIEHOIO TENJIONPOBIAHICTIO N03BOJISE MiIBUIIATY KOPO3iliHY CTINKICTh TEMIO0OMiIHHOTO
06J1aIHAaHHSI Ta NOJOBXUATY TEPMiH 0ro eKcryaTaii. lle 3MeHIye noTpedy y YyacTiil 3amiHi 061afHaHHS, 3HAXKYE
00CSry NPOMUCIJIOBUX BifIXOZiB i BUTPATU MaTepiajlbHUX PeCYpPCiB Ha BUTOTOBJIEHHS HOBUX TEIJI000MiHHUKIB. Kpim
TOTO, 3HDKEHHS MaCH I0JIiIMEPHUX KOHCTPYKLil IOPiBHSHO 3 METaJIEBUMU aHAJIOTaMU CIIpUsi€ 3MEHILIEHHIO

€HepreTUYHNX BUTPAT HA TPAHCIIOPTYBAHHS Ta MOHTAX 0GJIaJHAHHS.
BnposagskeHHs1 HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII

IloyaTok eramy:



3aKiHYeHHs eTamy:

Cno>xkuBaui leO,I[yKI.li'l': LleHTpasbHi Ta MiclieBi OpraHu BUKOHABYOi BJIagU y cepi >KUTI0BO-KOMYHATIbHOTO
roCIoJapCTBa Ta EHEPreTUKY, OpraHy MiCLIEBOIO CAMOBPSLyBaHHS; KOMyHAaJIbHI MiAIIPUEMCTBA BOLOBIABEIEHHS i
TEIJIONOCTAaYaHHS, [IPOEKTHI Ta iHXKMHIPUHIOBI Opraxisarii, mignpuemMcTBa, o 34iMCHIOITh MOJEPHI3ALIiI0 Ta
eKCIulyaTalio 00'eKTiB MicbKoi iHXKeHepHOI iHppacTpyKTypu

IlepcrieKTHBHI PUHKH: PuHOK YKpaiHu, punku Kpain €spomneiicbkoro Corway, puHky Kpain OECP,
Mi>KHapOJIHUI pUHOK eHeproedeKTUBHUX TeXHOJIOTIH i 061aiHaHHSI [I71S1 CUCTeM BOJIOBi/IBE€HHS Ta

TEIJIOIIOCTAa4YaHHAI
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0OCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 1m0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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