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Pedepar:

1. B nepmomy po3ziii peacTaBieHo aHali3 napKy, TexHiyuoro crany koraoarperaris TEC i TEL, koTiiB Manoi i
cepenHbOi OTYKHOCTI, @ TAKOXK iX MOTEHIiliHOI NTaJIuBHOI 62311, BU3HAYEHO OCHOBHI THUIU KOTEJIbHUX YCTAHOBOK,
sIKi JOLiJIbHO IEpeBOAUTH Ha JOCTYIIHE BiTUM3HSIHE TBep/ie NaJIMBO, OOrPYHTOBAHO METY i 3aaui focinkeHn. Y
IpYyromy po3[ijii BCTAHOBJIEHO OCHOBHI TEHZEHIIII TepePO3IOLiny TEIJIOBUAIIIEHHS i TEIIJIOCIIPUMHATTS 110
eJIeMeHTaX KOTeJIbHUX YCTAaHOBOK IIPU iX NEpeBeIeHHi Ha iHIIi TUIIX [TaJIMBa, pO3Pax0BaHO 3aJI€XKHICTh aniabaTHO]
TEeMIIepaTypH TOPiHHA i YaCTKHU TEIUIOTHU MajnBa, 0 BUHOCUTHCS 10 KOHBEKTUBHOI IIaXTH KOTJIA, Bill IPUBEAEHOI
BUTPATU NIPOJYKTIB 3rOPSIHHA TBEPAMX IAJIUB TA 3aIIPOIIOHOBAHO BUKOPUCTAHHS Lji€i BEJINYMHU B IKOCTi KPUTEPIIO
MOXJIMBOCTI II€peBeAEeHHS KOTJIB 31 IIiIbHUM IIaPOM 3 BYTiJISI Ha 6iomMacy. TpeTill po3[ii IpUCBSIYEHO
PO3pOOJIEHHIO Ta PO3PaXyHKOBOMY OOI'PYHTOBAHHIO TEXHIYHUX PillleHb 3 ITMO0KOI pEKOHCTPYKIii KoT10arperarTis

TEC, 30kpeMa, i3 3aMiHM IMJIOCUCTEM 3 IPOMIKHUM OYHKEPOM IUJTY Ha TUJIOCUCTEMU 3 IPSIMUM BJIyBaHHSM IUTTY



110 NaJIbHUKIB, 3 PEKOHCTPYKIii ra3oMa3yTHUX KOTyioarperaTiB eHepro6sokis 300 i 800 MBT 3 ix nepeBeieHHSIM Ha
ra3oBe BYTiJLIs, 3 OpraHizallii CliJIbHOTO CIaIi0BaHHS 6ioMacy 3 BYTIJIIM B IUJIOBYTibHUX KoTioarperatax TEC i
TELL B ueTBepToMy Ta NSITOMY pO3[isiaX IpeACcTaBIeHi po3paxyHKOBO OOI'PYHTOBAHI Ta IPaKTUYHO peasi3oBaHi
TEXHI4H] pilleHHd 3 nepeBefeHHs aHTpaunToBux Kotaoarperaris TEC i TELL Ha cnianoBaHHS ra30BOrO BYTId, 3
[IepEBEIEHHS aHTPALMTOBUX i ra30Ma3yTHUX KOTJI0ArperaTiB Majioi Ta CepeIHbOI IIOTYKHOCTI Ha ra30Be BYTLIA Ta
6iomacy. B po0oTi BIieplie po3paxyHKOBO OBEJEHO Ta eKCIIEpUMEHTAIbHO MiATBEPAKEHO, 110 IIPU I1epeBeleHH]
AQHTPALUTOBUX KOTJIiB HA CIIAJIIOBAHHS a30BOTrO BYTi/JISL TEMIIEPATYPA B TOMLI 3HUKYETHCS 32 PAXYHOK 30iJIbIIE€HHS
BUTPATU NPOIYKTIB 3TOPSIHHS, B TOMY YMCJIi 3 ypaxyBaHHSIM PELMPKYJILil JUMOBUX ra3iB Ha CyLIKY [1aUBa, Ta
3MEHILIEHHS] BUTPATH rapsiyoro nositpsi. Lle npu3BoAnTh 10 36ibHI€HHS] BUHECEHHS TeIJla 3 TOIKHY, 0 3MiHIOe
YaCTKy TEIJIOCIIPUNHATTS KOHBEKTUBHUX [TOBEPXOHDb HArpiBy KOTJIA i IOTpebye BpaXyBaHHS NPU PO3POOJIEHHI
TEXHIYHMX PillleHb 3 [IepEeBEEHHA KOTJIIB Ha Ta30B€ BYTijIs, Ta 4O 3HUKEHHA reHepalii TepMiYHUX OKCUIIB a30Ty.
J17151 TUJI0BYTiIBHUX KOTJIiB BIlE€pIle BCTAHOBJIEHO OOMEKEHHSI TIOTY)KHOCTI [1pY NepeBeIeHH] 3 aHTPALIUTY Ha
CIIaJIIOBAHHSI [a30BOTO BYTiJISI 32 paxyHOK 30iIbIlI€HHS IPUBEAEHO] MUTOMOI BUTPATH IIPOLYKTiB 3TOPSIHHS Ta30BOrO
BYT1JIJI51 IOPiBHSIHO 3 aHTPALIUTOM, a TaKOXK TEMIIEPATYPU Ta, BiZITIOBIIHO, 06'€MHOI BUTPATU BiXiAHUX rasis, 110
noTpebye BpaxyBaHHS IIPU PO3PAXYHKY iX 04iKyBaHMX TEXHIKO-€KOHOMIYHMX ITOKA3HUKIB. Briepiie 1oBeieHO
MOXKJIMBICTb Ta 3HaliIeHO YMOBHU OpraHizallii CriajloBaHHS B IUJIOBYTIbBHOMY KOTJIi KaM'sSTHOTO BYTiJIJIS 3 Pi3HUM
BUXOJIOM JIETKAX PEYOBUH, 3 IEPEBEJEHHSIM 3 BYTiJI ra30BOi IPYIM Ha ITiCHE a60 HaBIaKU 3a PaXyHOK JIMIIe
PeryJIoBaHHs PEXXMMHUX NTapaMeTpiB. Briepine o6IpyHTOBaHO KpUTEPiil MOXJINBOCTI IEPEBEIEHHS KOTJIB 3i
1IiJIbHAM IIApPOM 3 BYTi/LJIs1 Ha 6ioMacy 3a NPUBENIEHOIO IMTOMOIO BUTPATOIO IIPOAYKTIB 3rOPSIHHSA i BCTAHOBJIEHO, 10
YMOBOIO TaKOTr'0 IepPeBEIeHHS € IePEPO3IO/i TEIJIOCIIPUNHSATTS B KOHBEKTHBHI MaxTi B 6iK 30i/1bLIE€HHS
€KOHOMali3epa Ta 3MEHILIEHHs OBITPONiAirpiBHUKa. Briepliie ekcriepruMeHTaIbHO BCTAHOBJIEHO e(PeKT abpasuBHOTO
OUUIIEHHS IOBEPXOHb HArpiBy KOTJIIB 3i IIiJILHAM MIAPOM Bifl 30JI0BUX BiIKJIaieHb 6i0Macu py O4EProBomy abo
CIIiZIbHOMY CIaJII0BaHHI 6iomacu 3 Byrisuisim. [IpakTuyHe 3HaU€HHSI OTPUMAHUX Pe3yJIbTaTiB BUSHAYAETHCS TUM, 110
B pO0OOTi po3p006JIeHO Ta PO3PaXyHKOBO OOIPYHTOBAHO TEXHiYHi pilleHHSs 3 peKOHCTPYKILii ra30Ma3yTHUX
korsnoarperaris TT'MII-314 i TTMII-204 enepro6:sokis 300 i 800 MBt Tpuninscekoi Ta 3anopizbkoi TEC 3 ix
[IepeBEIEHHAM Ha Ta30Be BYTiJLId, 3 IEpeBeeHHs aHTpauuToBux Kotaoarperaris TIITT-210 i TIIII-210A
eHepro6sokiB 300 MBT 3miiBcpkoi TEC Ha rasoBe Byrijuis, 3 opraHisallii ClijibHOTO Clajll0BaHHS NaJIUBHOI 6iomacu
3 ByrijiIiM B IniloByrisikHoMy KoTyioarperati TIII-210A Tpuninbcekoi TEC, TUIOBI TeXHIYHI pillIeHH 3
nepeBeeHHs aHTpauuToBuX KoTnoarperatiB TEL maponpoaykrrBHicTio Big 90 mo 250 T/To[. Ha CraiioBaHHS
ra3oBoro Byriyjs. Po3po6ieHo, po3paxyHKOBO OOIPYHTOBAHO Ta MPAaKTUYHO Peasli30BaHO TEXHIYHi pileHHs 3
nepeBeieHHs TPbOX aHTpanuToBUx KotyoarperatiB TTII1-210A enepro6sokiB 300 MBt Tpuninscekoi TEC Ha razose
BYTIJIJIS1, 3 IEpPEBENIeHHs aHTpauuToBoro kotyaoarperaty TIIIT-200-1 enepro6soky 800 MBT Cnos’ssHebkoi TEC Ha
CIIaJII0BaHHS ra30BOr0 BYTiJLJIA Ta MAJIMBHUX CyMilllel 3 Di3HUM BUXOZOM JIETKUX PEYOBUH, 3 IEPEBELEHHS
aHTPALUTOBUX KOTJIOarperaTiB naponpoaykTusHicTio 220 T/ron. Japuuupkoi TEL] Ha crniasioBaHHS ra30BOro
BYTIJIJIS1 B yMOBaX BOEHHOT'O CTaHy, 3 [IEPEBEIEHHS aHTPALMTOBUX KOTJIIB 3i LIiIJIBHUM LIapOM Ha CIIAJII0BAaHHS
ra3oBOro BYTi/JIsg Ta 6ioMacH i 3 pEKOHCTPYKLii ra3oMa3yTHUX KOTJIiB Tuity BK3-75I'MA 3 nepeBeieHHSIM Ha

CIIaJIIOBAHHS ra30BOTO BYTJUIS Ta eJieT 3 6ioMacy Ha JIaHLIOTOBiY KOJIOCHUKOBIN PeIiT.

2. The first chapter presents an analysis of the fleet, technical condition of TPP and CHPP boiler units, of small and
medium-sized boilers, as well as their potential fuel base, identifies the main types of boiler units that should be
converted to available domestic solid fuels, and substantiates the purpose and objectives of the research. The
second chapter contains findings in the main trends in the redistribution of heat generation and heat perception
across the elements of boiler plants converted to other types of fuel, calculations of the adiabatic combustion
temperature and the share of fuel heat carried to the convective pass of the boiler dependence on the specific
volume of solid fuel combustion products, and the proposal to use this value as a criterion for the possibility of
converting dense bed boilers from coal to biomass. The third chapter is devoted to the development and
calculation justification of technical solutions for the deep reconstruction of TPP boiler units, in particular, the
replacement of pulverizing systems with an intermediate pulverized coal hopper with pulverizing systems with
direct pulverized coal injection into the burners, the reconstruction of 300 and 800 MW gas-oil boiler units with



their conversion to bituminous coal, and organisation of co-combustion of biomass and coal in pulverized coal
boilers at TPPs and CHPPs. Chapters 4 and 5 present the calculation-based and practically implemented technical
solutions for the conversion of anthracite boilers at TPPs and CHPPs to bituminous coal combustion, and for the
conversion of anthracite and gas-oil boilers of small and medium capacity to bituminous coal and biomass. The
dissertation is the first to prove by calculations and to experimentally confirm that when anthracite boilers are
converted to burning bituminous coal, the furnace temperature decreases due to an increase in the volume of
combustion products, including flue gas recycling for fuel drying, and a decrease in hot air consumption. This leads
to an increase in heat removal from the furnace, which changes the heat transfer rate of the convective heating
surfaces of the boiler and must be taken into account when developing technical solutions for converting boilers
to bituminous coal, and to reduction in thermal nitrogen oxides generation. For pulverized coal boilers, for the first
time, a power limitation was found for the conversion from anthracite to bituminous coal combustion due to an
increase in the specific volume of bituminous coal combustion products compared to anthracite, as well as the
temperature and, accordingly, the volume flow rate of flue gases, which should be taken into account when
calculating their expected technical and economic indicators. For the first time, the possibility and conditions for
organising the combustion of hard coal with different volatile yields, with the conversion from gas group coal to
anthracite or vice versa by adjusting the operating parameters only, have been proved and found. For the first
time, the criterion for the possibility of dense bed boilers converting from coal to biomass based on the specific
volume of combustion products is substantiated and it is found that the condition for such conversion is the
redistribution of heat transfer in the convective pass towards an increase in the economiser and a decrease in the
air preheater. For the first time, the effect of abrasive cleaning of heating surfaces of dense-layer boilers from
biomass ash deposits when alternate or co-combustion of biomass with coal was experimentally found. The
practical significance of the results obtained is determined by the fact that the study developed and proved by
calculations technical solutions for the reconstruction of gas-oil boilers TGMP-314 and TGMP-204 of 300 and 800
MW power units of Trypilska and Zaporizka TPPs with their conversion to bituminous coal, for the conversion of
anthracite boiler units TPP-210 and TPP-210A at 300 MW of Zmiivska TPP to bituminous coal, for the organisation
of co-combustion of fuel biomass with coal in the pulverised coal boiler unit TPP-210A at Tripilska TPP, typical
technical solutions for conversion of anthracite boiler units at CHPP plants with steam capacity from 90 to 250 t/h
to bituminous coal burning. It were developed, calculated and practically implemented the technical solutions for
the conversion of three anthracite boilers TPP-210A of 300 MW power units of Trypilska TPP to bituminous coal,
of an anthracite boiler unit TPP-200-1 at 800 MW of Slovianska TPP to burn bituminous coal and fuel mixtures
with different volatile matter yields, of anthracite boiler units with a steam capacity of 220 t/h of Darnytska CHPP
to burn bituminouscoal under martial law, of dense bed anthracite boilers to burn bituminous coal and biomass,
and for gas-oil boilers of the BKZ-75GMA type reconstruction to burn bituminous coal and biomass pellets on a
chain grate.
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OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. ®ianko Harasnisg MuxaiiBHa



2. Nataliia M. Fialko

KBasigikamis: x. 1. 1., npodecop, wien-kop., 01.04.14

ImenTudikarop ORCID ID: He zactocoyerbcs

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHOi 0COoO0M: IHcTuTyT TexHiYHOI Tennodizuku HanionanpHoi akagemii HayK
YKkpainu

Kopg 3a €IPIIOY: 05417118

Micue3HaxoOKeHHsI: By Mapii Kannicr, 6y7. 2-a, Kuis, 03057, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: Haujonanbha akazemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ty3 Banepiit OMenaHOBUY

2. Valeriy O. Tuz

KBasigikanis: 1.1, npodecop, 05.14.14
ImenTudikarop ORCID ID: He zactocoyeTrbcs
JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. I[T'annx KoctsaHTrH €BreHoBUY

2. Kostyantyn Pyanykh

KBasigikamis: 1. r. 1., 05.14.06

Imentudikarop ORCID ID: 0000-0003-0158-4696

HoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HcTuTyT rasy HauioHanbHOI akagemii Hayk YKpainu
Kopg 3a €IPIIOY: 05417035

Micqesﬂaxon)KeHHﬂ: ByJL. JlertspiBcbka, 6ya. 39, Kuis, 03113, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. @inmonenko Bitasniit MukosamnoBuy

2. Vitalii Filonenko
KBasyigikanis: k. 1. 1., go,, 05.14.06
Inentudikarop ORCID ID: He zacrocoyerbcs

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi

Kopg 3a €IPIIOY: 02070938

Micue3HaxoaKeHHS: ByJI. Bonmonumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

ByacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

Ceprborin Onekcanap OseKkcaHIpoBUY

Cepporin Onekcanap OneKCaHIPOBUY

MenpHUuk Hatasnis

VKpIHTEI

Opuenko Tersina AHaToJIiBHA



