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1. Incepraniiina po60Ta IpUCBIYeHAa JOCiIKEHHIO YMOB 3aCTOCYBaHHSI TEIJIOBUX METOIiB 3a1100iraHHs
KOHJIEHCAaTOYTBOPEHHIO y ra30BiJIBiJHMX TPaKTaX CMITTeCNaI0BaIbHUX YCTAHOBOK 3 CUCTEMAaMU YTUJIi3alii TeruioTu
iX BiIXiIHUX rasiB. ¥ BCTyIi OOIPYHTOBAHO aKTYyaJIbHICTh TEMU AUCEPTaLii, CGOPMYJIbOBAHO METY i 3aBIAHHS
IOCJIiIPKE€Hb, HABEJIEHO HAayKOBY HOBU3HY Ta MIPAKTUYHY L[iHHICTh OJJ€P>KaHUX PE3yJIbTaTiB, BU3HAYEHO OCOOMCTUM
BHECOK 37100yBaya, pefiCcTaBjeHo iHpopmaliiio Moo arnpoodalliii, CTpyKTypH i o6csry auceprauii. [lepmunii posnin
IycepTalii IPUCBSYEHO aHai3y Cy4aCHOTrO CTaHy ITPO6JIEMH, 1O PO3IJILIAEThCS. BUCBITIIIOIOTHCS OCOOIMBOCTI
BUKOPUCTAHHS CKAJHOI TEIJIOTH B TEXHOJIOTISIX TEPMiYHOTO 3HEIIKOKEHHS IOOYTOBUX BiIXOMiB. AHAJII3YIOTbCS

IIJISIXY BUPIIIeHHs IPO6JIeMU eKCIUTyaTalifHOl HaliHOCTI ra30BifBiAHUX TPaKTiB IIAJIMBOCIIOKUBAIbHUX



YCTaHOBOK. Ha OCHOBi BUKOHAHOTO aHajli3y CTaHy PO3IJISHYTOI IPO6eMHU C(POPMYIbOBAHO METY Ta OCHOBHI
3aBJaHHS, 10 BUPIMYIOTHCS Y AUCEPTALiliHil po6OoTi. Y IpyroMy po3zini BUCBITIIOIOTHCS. OCOOIUBOCTI
3aCTOCYBaHHS TEIJIOBUX METOJiB 3a1100iraHHs KOHJIEHCATOYTBOPEHHIO B Ia30BiJIBiTHMX TPaKTax A iX
AQHTHUKOPO3iMHOrO 3aXUCTy IPYU BUKOPUCTAHHI TEMJIOYTUJIi3aL[iiHMX TEXHOJIOTIN Y CMITTE€CNIaNIOBA/IbHUX YCTaHOBKAX.
Posrnspmaerses cnenndika 3aCTOCOBYBaHOI CUCTEMHU TEIJIOYTUIIi3allii TEIIOBUX BUKUAIB. HaBogsaThCs
XapaKTEePUCTUKM TEIJIOBUX METOZIB BiIBE€HHS KOHJIEHCAaTOYTBOPEHHS Y Fa30BiJIBiJHAX TPAKTaX EHEPrOyCTAHOBOK.
[IpencraBieHa METOAMKA PO3PAXYHKOBUX AOCIIIPKEHD TEIJIOBOJIOTICHUX PEKUMIB IMMOBUX I'a3iB y ra30BiABiIHMX
KaHasax. HaBomaTbecs BUXifgHi naHi 1714 IpOBEAEHHS PO3PaXyHKOBUX NOCIIIKeHb. TpeTiil po3ais nprucBI4Y€HO
aHa’li3y TeIJIOBOJIOTICHOrO peKMMY B IMMOBUX TPy6axX 3a YMOB 3aCTOCYBAaHHS TEIIJIOBUX METO/IiB TEIJIOBOJIOTiCHOI
00pOOKY AMMOBUX Ia3iB Iicjisl peKynepalii 4J1s1 BijBepHEeHHS BUNIQJieHHS KOHJIEHCATY B [a30BiABIIHMUX TPaKTax.
Mlomo meTomy 6anacyBaHHs (IPOIMYyCKAaHHS YACTMHU AMMOBUX ra3iB II0B3 TEMJIOYTUIIi3aTOP) BCTAHOBJIEHO
3aJI€KHICTDb TEMJIOBOJIOTICHOTO PEXUMY Y ra30BiiBiHOMY TPAKTi BiJ] YaCTKM 6alinacyBaHHS BiXilIHMX rasis ix
BOJIOTOBMICTY I€pe[ TeIJIOYTUIi3aTOPOM i TeMIlepaTypy JOBKiIA. [Toka3daHo, 0 €eHepreTUYHi BUTPATH Ha
peaisanio MeToly € 3HaYHMMHU i 32 YMOBM 4aCTKU GaiinacyBaHHs 50% [1epeBUILYIOTh I0JIOBUHY YTUIIi30BaHOI
Ter1oTu. OfepskaHo AaHi OA0 3aCTOCYBAHHS METOAY MifirpiBaHHS AVMOBUX Ia3iB IiCJIsl CUCTEMU TEIJIOYTUIIi3allil
B TEIJIOOOMIHHUKY rasornifirpiBaui. BusHaueHo, 1o MakCuMasbHi BUTPaTy €Heprii Ha 37iiCHeHHS] MeTOy He
nepeBUILYIOTh 25% Bif, TEIJIOTH, OJEP>KaHoi B Ipolieci yTuizallii Ternsia JuMoBrx rasiB. CTOCOBHO METOY
IigMillyBaHHS [0 JUMOBUX Ta3iB MicJs TEMJIOYTUIIi3aTOPa YaCTKY MOBITPSA, HArPiTOro y MOBITPOMiirpiBadi,
BCTaHOBJIEHO, 10 BUTPATH Ha peasizalilo MeTOAY [Jisl YMOB, sIKi pO3IJISIAaNNCs, CTAaHOBIATh 6J113bK0 10% Bin
YTUJIi30BaHOI TENJIOTU. BUKOHAHO OLiHKY e(eKTUBHOCTI METOY 3MEHIIEHHS BTPaT TEIJIOTU 3 IIOBEPXHi KOpIIyCy
IVIMOBOI TPYOU B HAaBKOJIMIIHE CEPeNOBULIE IIISIXOM ii Ternsoizosii abo po3MillieHHs ra30oBiiBiIHOrO CTBOJIA B
MVPOKOMY Jialla30Hi 3MiHM HaBAHTOKEHHb CMITTECNAIIOBAIBHOI YCTAHOBKY i BOJIOTOBMICTY JVMMOBUX ra3iB nepe;
TeIJIOYTUJIi3aLlifHOI0 CUCTEeMOI0. BCcTaHOBIIEHO, 1110 3a1106iraHHs KOHAEHCAaTOYTBOPEHHIO B TMMOBI TPyOi
peasizyeTbCs JIMIe 32 Bifl'€eMHUX TeMIIEPaTyp aTMOC(EpPHOro MOBITPs AJ1s1 YCiX pO3IJISIHYTHX BOJIOTOBMICTIiB
IVMMOBUX rasiB. HaBoggTbCs pe3yJsibTaTi OPIiBHSJIBHOTO aHai3y AOCIiI)KyBaHUX METOLIB 3a1106iraHH
KOHJIEHCAaTOYTBOPEHHIO 33 BEJIMYMHOIO BUTPAT HA iX peasisalilo. Y 4eTBEPTOMY PO31ijli BUCBITIIIOIOTLCH PE3YIbTATH
BHMKOHAHUX JIOCJI/I)KE€Hb TeIJIOBOJIOTiICHUX PEKMMIB B IMMOBUX TPybax y pasi 3aCTOCYBaHHS KOMILJIEKCY TEIJIOBUX
METO/IiB /1711 aHTUKOPO3ifHOTO 3aXUCTYy ra3oBiBiIHUX TPaKTiB. HaBOASTbCS pe3yIbTaTy aHAJIi3y BIIJIMBY Ha
TENJIOBOJIOTICHUI CTaH B IUMOBUX TPybaxX TEIJIOBOIO METO/Y 3MEHIIEHHS BTPAT TENJIOTU B HABKOJIMIIHE
cepenoBulle IUISIXOM TeII0i30 1|l IMMOBOI TPy6H a60 pO3MillleHHS B Hill BCTABHOTO ra30BilIBiTHOTO CTBOJIA.
[IpencraByieHO JaHi 1040 BCTAHOBJIEHHS 3aKOHOMIPHOCTEN 3MiHU TEIJIOBOJIOTICHUX XapaKTePUCTUK B TUPJIi
TEIJI0i30IbOBAHOI AUMOBOI TPYOM IIPY BUKOPUCTAHHI [IOBITPSIHOTO METONY. PO3I/IsNAI0ThCS PE3YIbTATU
IOCJIiZIPKEHDb 3 BU3HAUEHHS [TI0Ka3HUKIB €(DEKTUBHOCTI IIOBITPSIHOTO METOAY 1151 TPYO 3i BCTABHMUM Ta30BiiBiTHUM
CTBOJIOM J|JI51 BiJBEDHEHHS B HUX BUIAJIEHHS KOHAEHCATY. 32 pe3yJIbTaTaMy BUKOHAHUX JIOCJiKEHb BCTAHOBJIEHO,
1110 3aCTOCYBaHHS KOMIJIEKCY TEIJIOBMX METOJiB 3a1106iraHHs KOHJIEHCATOYTBOPEHHIO 32 BEJIMUYMHOIO BTPAT
TEIJIOTU € CYTTEBO €(PEeKTUBHIIIMM Y IOPiBHSAHHI i3 32CTOCYBaHHSIM OJHOTO 3 TEMJIOBUX MeTOIiB. CGOPMYIbOBAHO
IIPUHIMIIOBI ITOJIOKEHHS [0/I0 3aCTOCYBAHHS TEIIJIOBUX METO/IB 3a1100iraHHs KOHAEHCAaTOYTBOPEHHIO B INMOBUX

Tpybax CMiTTeCHaI0BaJbHIX YCTaHOBOK.

2. The thesis is devoted to the study of the conditions for the application of thermal methods to prevent
condensation in the flue gas ducts of waste incineration plants equipped with systems for the utilisation of heat
from their flue gases. The introduction justifies the relevance of the thesis topic, formulates the aim and objectives
of the research, outlines the scientific novelty and practical value of the results obtained, identifies the candidate’s
personal contribution, and provides information on the validation, structure and scope of the thesis. The first
chapter of the thesis is devoted to an analysis of the current state of the problem under consideration. It highlights
the features of waste heat utilisation in technologies for the thermal treatment of municipal solid waste. It analyses
ways of addressing the issue of operational reliability of the flue gas ducts in fuel-consuming plants. Based on the
analysis of the current state of the problem under consideration, the aim and main objectives addressed in the
thesis are formulated. The second chapter highlights the specific features of applying thermal methods to prevent



condensation formation in flue gas ducts for their anti-corrosion protection when using heat recovery
technologies in waste incineration plants. The specific features of the applied waste heat recovery system are
examined. The characteristics of thermal methods for preventing condensation in the flue gas ducts of power
plants are presented. A methodology for computational studies of the thermal-humidity regimes of flue gases in
flue gas ducts is presented. The initial data for conducting the computational studies are provided. The third
chapter is devoted to the analysis of the thermal-humidity regime in flue pipes under conditions where thermal
methods of thermal-humidity treatment of flue gases are applied after heat recovery to prevent condensation in
the flue gas ducts. With regard to the bypass method (passing a portion of the flue gases past the heat recovery
unit), the dependence of the thermal-humidity regime in the flue gas duct on the bypass fraction of the exhaust
gases, their moisture content upstream of the heat recovery unit, and the ambient temperature has been
established. It has been shown that the energy costs of implementing this method are significant and, with a
bypass fraction of 50%, exceed half of the recovered heat. Data have been obtained on the application of the
method of preheating flue gases after the heat recovery system in the gas preheater heat exchanger. It has been
determined that the maximum energy costs for implementing the method do not exceed 25% of the heat obtained
during the process of flue gas heat recovery Regarding the method of mixing a portion of air heated in an air
preheater into the flue gases after the heat recovery unit, it has been established that the costs of implementing
the method under the conditions considered amount to approximately 10% of the recovered heat. An assessment
was carried out of the effectiveness of the method for reducing heat losses from the surface of the flue-gas pipe
casing to the environment by means of thermal insulation or the installation of a gas extraction shaft across a wide
range of variations in the waste incineration plant’s load and the moisture content of the flue gases upstream of
the heat recovery system. It has been established that the prevention of condensation formation in the flue-gas
stack is only achievable at sub-zero ambient air temperatures for all considered flue gas moisture contents. The
results of a comparative analysis of the investigated methods for preventing condensation formation in terms of
the costs of their implementation are presented. The fourth chapter presents the results of studies on thermal and
moisture regimes in flue-gas stacks when a set of thermal methods is applied for the anti-corrosion protection of
flue gas ducts. The results of an analysis of the effect on the thermal and moisture conditions in flue-gas stacks of
the thermal method of reducing heat loss to the environment by insulating the flue-gas stack or installing an insert
flue-gas pipe within it are presented. Data are presented on establishing the patterns of change in thermal and
moisture characteristics at the mouth of a thermally insulated flue-gas stack when using the air method. The
results of studies on determining the efficiency indicators of the air method for flues with an inserted flue-gas pipe
to prevent condensate formation within them are considered. The results of the studies indicate that the use of a
combination of thermal methods to prevent condensation formation is significantly more effective in terms of heat
loss compared to the use of a single thermal method. Fundamental principles regarding the application of thermal
methods to prevent condensation formation in the flue-gas stacks of waste incineration plants are formulated.
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MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcpkoro”
Kopg 3a €IPIIOY: 02070921
Micue3HaxoO KeHHS: npocnekt Bepecreiicbkuii, Kuis, 03056, Ykpaina

dopma ByracHOCTI:



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. llenimanosa OsieHa BitasniiBHa

2. Olena Shelimanova

KBasidikamis: . . 1., gou., 05.14.06
ImenTudikarop ORCID ID: 0000-0002-3321-1651
JoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjionanbHuii yHiBepcuTeT 6iopecypcis i

IIPUPOLOKOPUCTYBaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ko63ap Cepriit I'puroposud
2. Serhii H. Kobzar

KBasigikanis: k1.1, c.H.C., 05.14.05

InenTudikarop ORCID ID: He zacrocoyerbcs

JoparkoBa indopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: THCcTUTYT TexHiuHOi Temnodisuku HarionanbHoi akaziemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417118

Micuesnaxomxeunﬂ: ByJ1. Mapii Kannict, Kui, 03057, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HanjionanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Mepanosa Harasnist OzneriBHa
2. Nataliia O. Meranova

KBasigikamis: . r. v., crapumit HayKoBUii CIiBPOGiTHYK, 05.14.05

ImenTudikarop ORCID ID: 0000-0001-7223-8753



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: [HCTUTYT TexHIYHOI Terutodisnkn HauionansHoi akagemii Hayk

Ykpainu

Kopg 3a €IPIIOY: 05417118

Micue3HaxoaKeHHS: ByJ1. Mapii Kannict, Kui, 03057, Ykpaina

dopma BracHOCTI: JlepxasHa

Coepa ynpaBiiHHS: HaujoHanbHa akazemist HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3aCiflaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisSIIBHOCTI

HasuneHko bopuc Bikroposuu

HaBugeHko bopuc BikroposBuy

JKyuenko IBan Muxannosuy

Opuenko TersHa AHaTosIiiBHA

FOpuenko TeTsHa AHaTosiiBHA



