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Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA PO3B'I3aHHIO aKTyaJIbHUX [IUTaHb PO3BUTKY Te-IJI0PI3NYHUX 3acaj Teopil
IIpolieciB MOGLIBHOIO TEMJIOBOrO aKyMYJIIOBaHHS Ta ix anpoobaliii B peajlbHUX YMOBax poOOTH, 3 3aCTOCYBaHHSIM
MOOIJIPHUX TEIJIOBUX aKyMYJISITOPIB, a CaMe IIPOBEJIEHO KOMILJIEKC POOIT [10 CTBOPEHHIO MOOGIJILHOTO TEIIJIOBOIO
akymysiatopy MTA-0,5MBT Ta TernnoakyMmyJsioouoi piguHu. ¥ po6oTi IpoBeeHO aHai3y Cy4aCHOTO CTaHy
TPaHCIIOPTYBaHHS TEIJIOBOI €HePrii 32 OTIOMOroi0 MOGIJIbPHUX TEIJIOBUX aKyMYJISITOPIiB, HaBeIeHO Ter1o(]i3nyHi
NapameTpy aKyMYJISLiHHUX PilAH Ta TEXHIYHI XapakTepuCTUKU MTA 3 nmogasnpym BUKOPUCTAHHAM
HU3BbKOIIOTEHIIHUX JIKepeJl eHeprii. MeTa pob0TH oJsirae y pO3BUTKY TEIJIO()I3MYHUX 3aca], TEOPii IpoLeciB
MOOiIb-HOTO TEIJIOBOTO aKyMYJIIOBAHHS Ta iX arpoballisi B peajbHUX YMOBaxX po60TH MOOGIIbHOTO TEIJIOBOTO

akymyssitopy MTA-0,5MBT. Y pesysbTati IpOBEeeHOr0 aHaTiTUYHOTO MOJIeJII0BAaHHS TEIJI000MacOOOMIHHUX Ta



ripOJMHAMIYHMX ITPOLECIB 3 METOIO CTBOPEHHS KOHCTPYKIii MOOIJIbHOTO TEIJIOBOTO aKyMYJIITOPA, a CaMe: ® IJIs1
IOCJIiIKeHHSI IIPOLeCiB TEINI000MIHY i ripoHaMiKK Ta BCTAHOBJIEHHSI 0OMEXYIOUHX PEXUMIB Y TEIJIOBOMY
aKyMyJISITOPi €EMKICHOTO THUITy, PO3BUHYTO TE€OPil0 33a4 pafiallilHO-KOHBEKTUBHOTO TEIJIOOOMIHY IIPU I1J1iBKOBOMY
KUIIiHHI PiIVHY HA BEPTUKAJIbHIN HArPITi# I1acThHI. JJOCIIigKEHO CTallioOHapHY Ta HECTalliOHApHY 3ajadvi
TEINJI000MIHY; ® 7151 LOCTIIKEHHS IPOL,eCy aKyMYyJIsLii IPOBeEeHO aHAJIITUYHE JOCiIPKEHHS IIPOLeCY
TEIJIO0OOMIHY B C€peJIVHI «TeIJIOBOrO sIpa» 3allOBHEHOro MarepiasioM 3 ¢a3oBuM nepexogom. OTpUMaHO piBHSHHS
IIBUAKOCTI HarpiBaHHs MaTepiainy 3 (a30BUM IePeX0/iloM BCEpeIMHI «TEIJIOBOTO sIpa» BPaXOBYIOYM pajiajbHe
IIEPEHECEHHS TEIJIOTH; ® 1JIs1 OCIiIKEHHS IPoLecy TiApOANHAMIKY IOTOKY TEIJIOHOCIS pO3p06JIeHO
HeCTaliOHapHYy MOJEeJb OCLUIIIOI0YOro MOTOKY PilHNA Y MJIOCKUX Ta UUIIHAPUYHUX KaHa/lIax y IOPUCTUX
CepeJoBUIIAX; ® 1JIs1 CTBOPEHHS TEIJIOAKYMYJIIOI040i PiZlMHA 3aCTOCOBAaHO KOMOIHOBaHY MOJIEJIb, IO 06'eHY€E
MOJIEKYJISIPHY JUHAMIKy Ta AUCUNATUBHY AMHAMIKYy 4aCTUHOK. CTBOPEHO HOBY BUOYXO- TIOKEX00E3MEeYHY
TEIJIOAKYMYJIIOI0UY PiiHY HA OCHOBI BOJOPO34YMHHUX I10JIIMEPIB IPUPOAHBOrO ITOXOIKEHHS, JOCIIIKEHO i
Ter10(i3NYHi BJIACTUBOCTI Ta BCTAHOBJIEHO CTPOK eKCIUlyaTallii. A TaK0oXX 3alIPOIIOHOBAHO TEXHOJIOTIYHY CXeMY
MOOGIJIBHOTO TEXHOJIOTIYHOT'O KOMILJIEKCY IIPUTOTYBaHHS YHIBEPCaJIbHOI TEII0aKyMyJI0040i piguHu. [TiniopaHo i
IOCJIiIPKEHO TennoQi3nyHi BIACTUBOCTI TEIMI0AKYMYJII0I04OTr0 MaTepiany 3 (pa3oBUM [1€PEXOLOM IJIsI «TEIJIOBOrO
s1ipa» €MKICHOTO aKyMyJISITOpa, a came 06paHOo MaTepias 3 (a30BUM MEPEXOJIOM Liepe3uH. 3a pe3ysbTaTaMu poboTu
CTBOPEHO JIOCJIiAHUI 3pa30K MOOIIbBHOTO TEIJIOBOTO aky-myssiTopy MTA-0,5MBT Ta BUOyx0- NoKeK06e3neqHy
TEIJI0aKyMyJII0I04y pifuHy. [Ipo-BeieHO KOMIIJIEKC JOCJIiIPKeHb /1J11 BUSHAaY€HHS Tel10pi3nyHUX apaMeTpiB
TEIJI0aKyMYJIIOI040i piinHK Ta Martepiany 3 (pa3oBUM NepexofoM. Pe3ynbTaTi pob0TH CIIPSIMOBAHI Ha BUPILIEHHS
BaXXJIMBOI TPOGJIEMHU IIOCTa4YaHHsI TEeIJIOBOI eHeprii I1py NOPYIIeHHi CUCTeMU Tely103abe31eYeHHs BHACTiTOK
HAJ3BUYAMHUX CUTYyaLill i BiICbKOBUX Aill. Y SKOCTI IpKepesia 3apsiipKaHHs fociigHoro 3paska MTA-0,5MBT
3aCTOCOBYIOTbCSI OyIb-SIKi IOCTYIIHI iKepeJsia eHeprii abo micuesi Bugyu nanus. O6’'eKTaMy OCTavYaHHS TEeIJIOBOi
eHeprii € — BilicbKOBI, IMBiNbHI Ta iHpacTpyKTypHi OyIiBIIi.

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.
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