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1. 1. PO3BUTOK TEOPETUYHUX OCHOB (POPMYBaHHS TEIJIOPi3MYHUX BJIACTUBOCTEN TEIIOI30ALINHUX MaTepialiB

IJISXOM YIIPaBJliHHS IPOLjeCaMU TETJIOMAaCOOOMiHY B IOPUCTUX CTPYKTypax

2. 3. Development of theoretical foundations for the formation of thermophysical properties of heat-insulating
materials by controlling the processes of heat and mass transfer in porous structures

Pedepar:

1. 1. JucepTais nprcesidieHa KOMIVIEKCHOMY BUPIIIEHHIO Ipo6jieM (pOpMyBaHHS TeIN0(pi3sMYHUX BIaCTUBOCTEN
TeII0I30 AL HNX MaTepiajliB IJISIXOM yIIPaBJIiHHS [IPOLeCaMy TeIJIOMacOOOMIHY B IOPUCTUX CTPYKTYpax 3
METOIO0 CTBOPEHHS HOBHUX Ta ITOKPAIIEHHIO BXX€ iCHYIOYMX [TIOPUCTUX TEIJIOI30ALIMHMX MaTepiasliB Ta KOHCTPYKLiA
3 HUX J1J151 TEINIJIOBOTO 3aXMCTY €JIEMEHTIB IPOMUCJIOBUX EHEPreTUYHUX YCTaHOBOK. OTpUMaiy 0JajblIIoro
PO3BUTKY JOCJIiI>KEHHS IMHaMiKu (OPMYBaHHS IOPUCTOI CTPYKTYPU INIMHO3€MUCTUX MaTepiaiB. BusHayeHO
dyHKLIOHATBHU 3B'SI30K TEXHOJIOTIYHMX ITapaMeTpiB 06POOKY CHPOBUHHOI CyMilli 3i CTPYKTYpHUMHU
XapaKTepUCTUKaMU [IOPUCTOro MaTepiany (KijIbKiCTIO Ta po3MipoMm nop). PeanizoBaHo MaTeMaTUYHy MOZEJIb
(opMyBaHHS 3aMKHYTOI cpeprUYHOI TOPU KA YTBOPUJIACS 3aBISIKU XiMiYHIN peakii Ta 3MiHM TEpPMOAUHAMIYHUAX
napaMeTpiB rasy y Hiil. BUKOHaHO KOMIIJIEKCHE €KCIIEPUMEHTaJIbHE TOCIiIKeHHSI 3 KOMITIOTEPHUM MOJIE/II0BaHHIM

BILJIMBY IIOPUCTOi CTPYKTYPH Ha e(eKTUBHUI KoeillieHT TerIonpoBiIHOCTI BUCOKOIIOPUCTUX MaTepialib.



3HalieHOo y3arajabHeHe PiBHSIHHS €(EeKTUBHOI TEIJIONPOBIIHOCTI IOPUCTOr0 MaTepiany, o NO3BOJIUIIO PO3POOUTH
METOJIY IPOTHO3YBaHHS TeIIoQPi3nYHNX ITapaMeTpiB Bifi IOPUCTOI CTPYKTYPH. Y pobOTi po3pobieHa METOOIOT s
CTBOPEHHSI [MOPUCTUX MaTepiaiiB 3 ONTUMaNbHUMU Te0DI3UYHUMU BIACTUBOCTSIMU 3aBIsKHU 3MiHi MOpUcToi
CTPYKTYpH Ha CTafii ¢opMyBaHHS MaTepiasliB Ta 3alIPOIIOHOBAHI TEXHOJIOTIYHI IPOLIECU 1715 CTBOPEHHS
BUCOKOSIKICHOI IPOAYKIlii BOTHETPUBIB Ta Kepam3UTy. TaKoXX 3alIpOINIOHOBAHO /1J11 OCOOJIMBUAX YMOB €KCILTyaTallii
CIIOCi0 CTBOPEHHS eJleMeHTa KOHCTPYKILii TEeIJI0BOro 3aXUCTy 3 METaJly Ta KOMIIO3ULIIMHNX MaTepiasiB. OTpumaHi
PIBHSIHHS 117151 BUBHAUEHHS €(PEKTUBHOIO KoePillieHTy TelIoNpOBiIHOCTI IOPUCTUX CTPYKTYP 3 3aKPUTOIO Ta
BiIKPUTOIO MOPUCTICTIO $Ki BKJIIOYAIOTh PO3PAXYHOK KoedillieHTa TEINI0BOi IPOHUKHOCTI Ta TEOMETPUYHUX
XapaKTepUCTUK IIOPUCTOi CTPYKTYPH 1 6a3yI0ThCs Ha TeOpii NepeHeCceHHs! TeIsI0Boi eHeprii ¢pioinamu. 3HanieHo
reOMETPUYHI XapaKTEePUCTHUKU IIOPUCTOI CTPYKTYPU Ta TEIJIOBY IPOHUKHICTh YOTUPHALUSATA ITOPUCTUX

TEIIOI30JIALIMHUX MaTepialiB.

2. 3. The dissertation is devoted to the complex problem solving of the formation of thermophysical properties of
thermal insulation materials by controlling heat and mass transfer processes in porous structures with the
purpose of creating new and improving existing porous heat-insulating materials and structures from them for
thermal protection of elements of industrial power plants. We have further developed the study of the dynamics of
formation of the porous structure of alumina materials. Functional relationships of technological parameters and
structural characteristics of a porous material (number and size of pores) are determined. A mathematical
description of the formation of a closed spherical pore that was formed due to the chemical reaction and the
thermodynamic parameters of the gas in it was realized. A complex experimental study was performed with
computer simulation of the effect of the porous structure on the effective coefficient of thermal conductivity of
highly porous materials. A generalized equation for the effective thermal conductivity of a porous material was
found, which made it possible to develop a technique for predicting thermophysical parameters from a porous
structure. In the work the methodology of creating porous materials with optimal thermophysical properties is
developed due to the change of porous structure at the stage of formation of materials and the proposed
technological processes for the creation of high-quality products of refractories and expanded clay. Also, for the
special conditions of operation, the method of creating an element of thermal protection construction from metal
and composite materials is proposed. The obtained equations for determining the effective coefficient of heat
conductivity of porous structures with closed and open porosity including the calculation of the thermal
permeability coefficient and the geometric characteristics of the porous structure are based on the theory of heat
energy transfer by fluids. The geometrical characteristics of the porous structure and the thermal permeability of
fourteen porous heat-insulating materials were found.
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