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Pedepar:

1. Inceprauis Ha 306YTTSI HAYKOBOTO CTyIEHSI LOKTOpa ¢inocodii 3a cnenianpHicTio 133 «I'anysese
MamuHOOyAyBaHHS». — HaljioHanbHUM TexHiYHUN YHiBepcuteT YKpaiHy «KuiBCcbKuil MOiTeXHIYHMI iHCTUTYT iMeHi
Irops Cikopcbkoro», Kuis, 2023. luceprauiiina po60Ta IpucBsgyeHa po3poblii METOIiB €KOHOMII anvBa i
301/IbLIEHHS MPOAYKTUBHOCTI 00€PTOBUX IeYell MPOMUCIIOBOCTI Oy IiB€JIbHAX MaTepialiB LIISIXOB BCTAHOBJIEHHS
IOATKOBOI TEII0BOi i30J1s1ii. Y po60Ti BUKJIaZeHi pe3yIbTaTH TEOPETUYHNX 1 €eKCIIEPUMEHTaJIbHUX JOCTiIKeHb
CTOCOBHO 30i/1bIIIEHHS €(EKTUBHOCTI pOOOTU 00€PTOBHUX Ieyeil i MeTOIY BU3HAUEHHS TEMIIEPATYPHUX i
MEXaHIYHUX HalPy>KeHb, IO BUHUKAIOTh Y BOTHETPUBAX (yTepPiBKU BUCOKOTEMIIEPATYPHOI 30HU. BUKOpUCTaHHS
IOATKOBOI i30sts1ii B GyTepoBLi € 6ibin eeKTUBHUM CIIOCOO0M eKOHOMII eHeprii, Hik ekoHoMis nanuBa. Lli nani

MO>KHa BUKOPUCTOBYBATH [IJIs1 OITUMI3allii poO0TH TeryoBux arperaTiB. O6epToBi TeIyIoBi arperatu 6apadaHHOro



TUITy — 06EPTOBI 1edi, 3HANIIIIM IIHPOKe 3aCTOCYBaHHS B 6araTb0X 06JIaCTSIX IIPOMUCIIOBOCTI, Tle BOHU
BHUKOPHCTOBYIOTBHCSI SIK OCHOBHI IIPUCTPOI B Ipolieci 06podKy CUPOBMHHOTO MaTepiasy. barato neueii e
VHiKaJIbHUMU He TiJIbKY 32 pO3Mipamy, ajle i 10 CKJIaAHOCTiI KOHCTPYKLii. KpiM Toro, 6arato 3 ux NpUCTpoOiB
[IPaLIOI0Th B YMOBAX BUCOKUX TEMIIEPATYP, BUCOKOIO TUCKY, arPECUBHUX CE€PEOBUIL i BUCOKOI 3alIMJIEHOCTI, 110
BMMAarae CreuiajJbHuX 3aX0/IiB i MiABUILEHHS HAMiMHOCTI, 6e31eKu i JOBroBiyHOCTi. EQeKTuBHiCTh iXHBOTO
3aCTOCYBAHHSI B 3HAUHIl Mipi 3a/1e>KUTh Bifl BUKOpPUCTaHHS e(EeKTUBHUX i pallioHaJIbHUX KOHCTPYKTUBHUX

€JIEMEHTIB, SIKi [IOBMHHI 3a6€311€YMTU JOBrOCTPOKOBY 1 HaJliliHy pOOOTY ITiYHOTO arperary.

2. Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty 133 "Industrial Mechanical
Engineering". - National Technical University of Ukraine "Thor Sikorsky Kyiv Polytechnic Institute", Kyiv, 2023. The
dissertation is dedicateddevelopersmethods of saving fuel and increasing the productivity of rotary kilns of the
building materials industry by installing additional heathowlisolation The work presents the results of theoretical
and experimental researchconcerningincreasing the efficiency of rotary kilns and methods of determining
temperature and mechanicaltensions, arising in refractory linings of the high-temperature zone.The use of
additional insulation in the lining is a more effective way of saving energy than saving fuel. These data can be used
to optimize the operation of thermal units. Drum-type rotary heat units - rotary furnaces - are widely used in
many areas of industry, where they are used as the main devices in the raw material processing process. Many
stoves are not only uniqueby size, but also by the complexity of the design.In addition, many of these devices work
in conditions of high temperatures, high pressure, aggressive environments and high dustiness, which requires
special measures to increase reliability, safety and durability.The effectiveness of their application largely depends
on the use of effective and rational structural elements that should ensure long-term and reliable operation of the
furnace unit. In the first chapter the current state of the problem, a critical review of known constructive solutions
andilluminated questions about possible options for increasing the thermal efficiency of rotary kilns for firing
building materials at the expense ofmagnificationthermal resistance of the lining (TOF) of the high-temperature
zone of the furnace. To study the possibilities of increasing the TOF, it is necessary to use a theoretical model that
simulates the flow of thermal processes in rotary kilns. Analysis of works devoted to this problemshowed, which is
not taken into account in the modelsinfluenceon the heat mode of the ovenchangeTOF in the process of wearing
out the refractory. Analysis of the state of the theory and practice of operation of rotary kilns allowed us to draw a
conclusion about the possibility of increasing the TOF of the kiln by changing the configuration of the refractory in
order to place additional material with high heat-insulating properties in the cells obtained in this way, between
the refractory and the furnace body. In order to choose the optimal design of the refractory, it is necessary to have
data on its stress-strain state (STS), which occurs during the operation of the furnace. Analyzing works on this
issue, it was established that calculation methods,which apply,are not complete enough. In the second chaptera
study of the effectiveness of the use of the furnace found that additional thermal insulation in the firing zone gives
4% savings of heat to the environment through the case. At the same time, the productivity of the furnace
increases, and the fuel saving at the previous productivity is up to 4 thousand tons of conventional fuel per year(for
a 5x185m furnace),i.e. 4% heat savings on the case increases the efficiency of using the stove by 9.2% The increase
in heat occurring in the furnace is due to the more complete use of fuel in high-temperature zones, which results
in a decrease in its enthalpy in the preparation zones. Due to this, the temperature of flue gases leaving the
furnace decreases, and the fuel utilization rate increases. Thus, the conducted numerical analysis makes it possible
to determine the effect of additional thermal insulation on the thermal process of the furnace. In this regard, the
question of choosing such a design of the lining is relevant, so that while preserving such properties as thickness,
weight per linear meter of the furnace, the chemical composition of the refractory would have a higher thermal
resistance.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGibII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,
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