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1. TeH]IOCl)iBI/I‘-IHi OCHOBU CUCTEM JHCKPETHOTI'O OIIAJIEHHA 3 3aCTOCYBAHHAM TEIIJIOBUX aKyMy'JIHTOpiB €MHICHOTO

TUITY

2. Thermophysical foundations of discrete heating systems using capacitive type thermal energy storage

Pedepar:

1. Inceprauiiina po60Ta IPUCBIY€HA PO3BSI3aHHIO aKTyaJIbHUX IIUTaHb PO3BUTKY Te-TJI0Qi3nyHUX 3aca Teopii
IIPOLIECiB MOOLIBHOIO TEMIOBOTO aKyMYJIIOBAaHHS Ta iX anpoballii B peajlbHUX YMOBax pob0TH, 3 3aCTOCYBaHHSIM
MOOIJIPHUX TEIJIOBUX aKyMYJISITOPIB, a CaMe MIPOBEJIEHO KOMILJIEKC POOIT [10 CTBOPEHHIO MOOIJILHOTO TEIIJIOBOTO
akymyssitopy MTA-0,5MBT Ta TensioakymyJio04o0i pinuHy. Y po6oTi IPOBeAeHO aHasli3y Cy4aCHOI'O CTaHy
TPaHCIIOPTYBaHHS TEIJIOBOI €HEPTii 3a JONIOMOTr0l0 MOOIJIPHUX TEIJIOBUX aKyMYJISITOPiB, HABEAEHO Tel10(pi3nyHi

napaMeTpy aKyMyJISIL[ITHMX PiIAH Ta TEXHIYHI XapakKTepuCcTUKU MTA 3 IoJasyibIIMM BUKOPUCTAHHIM



HU3bKOIIOTEHIIHUX JIKepeJl eHeprii. MeTta pob0TH MoJIsirae y pO3BUTKY TEIIO(MI3MYHUX 3aca]] TEOpii IpoLeciB
MOOGiJIb-HOTO TEIJIOBOTO aKyMYJIIOBaHHS Ta iX anpoballis B peajbHUX YMOBaX PO60TU MOOIJIbHOTO TEIJIOBOTO
akymyssitopy MTA-0,5MBT. Y pesysbTati IpOBeeHOro aHaliTUYHOTO MOJIEJII0BAaHHS TEIJI000MacOOOMIHHUX Ta
ripoJMHAMIYHMX ITPOLIECIB 3 METOIO CTBOPEHHSI KOHCTPYKLii MOGIJIbHOTO TEIJIOBOTO aKyMYJIITOPA, & CaMe: ® IJIst
IOCJIiIPKEHHS MTPOLIECiB TEMI00OMIHY i riIpoiMHAaMIKM Ta BCTAHOBJIEHHS OOMEXYIOUMX PEKUMIB y TEILTIOBOMY
aKyMyJISITOPi €MKICHOTO THUITy, PO3BUHYTO TE€OPil0 33a4 pafiallitHO-KOHBEKTUBHOTO TEIIJIO0OMIHY IIPU I1J1iBKOBOMY
KUIIiHHI PIIVHY Ha BEPTUKAJIbHIN HATPITI# IUIacTHHI. JJOCIIiIKEHO CTallioOHApHY Ta HECTalliOHApHY 3a1adi
TEIJIOOOMIHY; ® IJ1s1 HOCIIIP)KEHHS IPOLIeCY aKyMYyJISLii IPOBEIEHO aHAIITUYHE NOCIIiI>)KEHHS IPOLeCy
TEIJIO0OOMIHY B C€peIMHI «TeIJIOBOTO sIpa» 3allOBHEHOro MarepiasioM 3 ¢a3oBUM epexogom. OTpUMaHO PiBHSHHS
IIBAJIKOCTI HarpiBaHHs Marepiasny 3 (a3oBUM II€PEX0J0M BCEPEMHI «TEIJIOBOTO sIpa» BPaXxOBYIOUM pajiajbHe
IIepeHEeCeHHs TEIJIOTH; ® /1JIs1 OCIiIKeHHS IpoLecy TiApOANHAMIKY IOTOKY TEIJIOHOCISI pO3p06JIeHO
HeCTaliOHapHYy MOJeJb OCLMJIIOI0YOro MOTOKY PilHM Y IJIOCKUX Ta UUIIHAPUYHUX KaHa/lIax y IOPUCTUX
CepeJoBULIAX; ® 1JIs1 CTBOPEHHS TEIJIOAKYMYJIIOI040i PilMHU 3aCTOCOBAaHO KOMOIHOBAaHY MOJIEJIb, IO 00'eHY€E
MOJIEKYJISIPDHY JUHAMIKy Ta AUCUNATUBHY AMHAMIKy 4aCTUHOK. CTBOPEHO HOBY BUOYXO- TIOKEX00€3MeYHy
TEIJIOAKYMYJIIOI0YY PiiHY HA OCHOBI BOJLOPO34YMHHUX I10JIIMEPIB IPUPOAHBOrO IMOXOIKEHHS, JOCIIIKEHO ii
Ter10(i3N4Hi BJIACTUBOCTI Ta BCTAHOBJIEHO CTPOK eKCIUTyaTallii. A TaKOXX 3alPOIIOHOBAHO TEXHOJIOTIYHY CXEeMY
MOOIJIBHOTO TEXHOJIOTTYHOT'O KOMILJIEKCY IIPUTOTYBaHHS YHIBEpCaJIbHOI TEII0aKyMyJI0040i piguHu. [TiniopaHo i
JOCJIiZIPKEeHO Tennodi3nyHi BAaCTUBOCTI TEIMI0AKyMYJII0I040Tr0 MaTepiay 3 (pa3oBUM [1€PEXOLOM IJIsl «TEIJIOBOrO
s1ipa» €MKICHOTO aKyMyJISITOpa, @ came 06paHo MaTepias 3 (a30BUM MEPEXOJIOM Liepe3uH. 3a pe3ysbTaTaMu poboTu
CTBOPEHO JIOCIIiAHUI 3pa30K MOOIIbBHOTO TEIJIOBOTO aky-mMyJsTopy MTA-0,5MBT Ta BUOyx0- NoKeK06e3nedHy
TEIJI0aKyMyJlI0l04y pifuHy. [Ipo-BeieHO KOMIIJIEKC JOCIIiIPKeHb /1J11 BUBHaYeHHS Tel10di3nyHMX apaMeTpiB
TEIJI0AKyMYJIIOI040i piiHU Ta Martepiany 3 (pa3oBUM NepexonoM. PesynbTaTi poboTy CIIPSIMOBAHI Ha BUPIIIEHHS
BaKJIMBOI TPOGJIEMHU IIOCTa4YaHH TEIJIOBOI eHeprii I1py MOPYIIeHHi CUCTeMU Ter103abe3edeHHs BHACTiTOK
HAJ3BUYAMHUX CUTYyaLill i BilicbKOBUX Aill. Y SIKOCTI IpKepesia 3apsiipkaHHs fociigHoro 3paska MTA-0,5MBT
3aCTOCOBYIOTbCSI OyIb-$IKi JOCTYIIHI JpKepeJia eHeprii abo Micuesi BUugy naaus. O6'eKTaMy IOCTAa4aHHS TEIJI0BOI
eHeprii € - BilICbKOBI, LMBIiJIbHI Ta iHPaACTPYKTYpHIi OyAiBIIi.

2. The thesis is devoted to solving the current issues of the development of the ther-mophysical principles of the
theory of mobile thermal storage processes and their testing in real operating conditions, using mobile thermal
energy storage, namely, a set of works was carried out to create a mobile thermal energy storage M-TES 0.5MW.
The thesis analyzes the current state of thermal energy transportation using mobile thermal energy storages,
provides thermophysical parameters of storage fluids and technical characteristics of M-TES with the subsequent
use of low-potential energy sources. The purpose of the thesis is to develop the thermophysical principles of the
theory of mobile thermal storage processes and their testing in real operating conditions of the mobile thermal
energy storage M-TES 0.5MW. As a result of the analytical modeling of heat and mass transfer and hydrodynamic
processes in order to create a design of a mobile thermal accumulator, namely: * to study the processes of heat
exchange and hydrodynamics and define limiting modes in a capacitive type of thermal energy, a theory of
problems of radiation-convective heat exchange during film boiling of a liquid on a vertical heated plate has been
developed. Stationary and unsteady heat exchange problems have been investigated; ¢ to study the accumulation
process, an analytical research of the heat exchange process inside the “thermal core” filled with a material with a
phase transition was conducted. The equation of the heating rate of the material with a phase transition inside the
“thermal core” has been obtained taking into account the radial heat transfer; ¢ to study the process of
hydrodynamics of the coolant flow, a non-stationary model of oscillating fluid flow in flat and cylindrical channels
in porous media has been developed; * to create a heat-accumulating fluid, a combined model has been used that
combines molecular dynamics and dissipative particle dynamics. A new explosion- and fire-resistant heat-storing
liquid based on water-soluble pol-ymers of natural origin has been created, its thermophysical properties have
been investigated, and its service life has been established. A flow chart of a mobile technological complex for the
preparation of a universal heat-storing liquid has also been proposed. The thermophysical properties of a heat-
storing material with a phase transition for the “thermal core” of a capacitive battery have been selected and



investigated, namely, the phase change material ceresin has been selected. Based on the results of the thesis, a
prototype of a mobile thermal energy storage M-TES 0.5MW and an explosion- and fire-resistant heat-storing
liquid have been created. A set of studies has been conducted to determine the thermophysical parameters of the
heat-storing liquid and the phase change material. The results of the thesis are aimed at solving the important
problem of heat energy supply in case of disruption of the heat supply system due to emergency situations and
military operations. Any available energy sources or local fuels are used as a charging source for the prototype M-
TES 0.5MW. The objects of heat energy supply are military, civil and infrastructure buildings.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:
IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: EHepreTnka Ta eHeproeeKTUBHICTb

CrpareriyHui NpioOpUTETHUHN HANIPSIM iHHOBaILLiHHOIL JiSIJIBHOCTI: OCBOEHHS HOBUX TEXHOJIOTIH
TPAHCIIOPTYBaHHS €HePrii, BIPOBa)KeHHs eHepProepeKTUBHUX, peCypCOo306€ePiraloynx TeXHOJIOTi, OCBOEHHS
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