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2. Development of Scientific and Technical Methods for Increasing the Efficiency and Environmental Friendliness
of Solid Fuel Boilers

Pedepar/anoTamis:

1. Incepraiis Ha 3006YTTS HAYKOBOTO CTYIEHS KaHJWATa TEXHIYHMX HayK 3a crenianbHicTio 05.14.14 «Tenosi Ta
sllepHi eHeproycTaHoBKu» / HalioHanpHui TexHiYHUI yHiBepcuTeT YKpainu «KuiBCbKUi MOMiTeXHIYHMA iHCTUTYT
imeni Irops Cikopcbkoro», Kuis, 2019 p. luceprauist npucBsiueHa po3po6JIEHHIO Ta YIOCKOHAJIEHHIO KOTEJIbHUX
YCTaHOBOK Ha TBEPJOMY NasnuBi. PO60Ta TENI0BUX €HEProyCTaHOBOK Mae OYTH CIIpsSIMOBaHa Ha MiJBUIIEHHS iX
KoedilieHTa KOpUCHOI Aii, po3mKpeHHs NaJuBHOI 623U TEMJI0OEHEePreTHKY i BIIPOBAIPKEHHS METOiB 3MEHIIEHHS
IKiIJINBOTO BIUIMBY JisIBHOCTI TEIJIOEHEPTETUKY Ha NOBKIJIIA 1 KJIiMaT. ByJlo pO3BUHYTO METOIUKY PO3PaxyHKy
IIMJIOBYTiZIBHOTO KOTJIA Ha CyNe€p-HAAKPUTUYHI IIapaMeTpy Iapu Npy 3a6e31e4eHHi yMOB CTaIoro ropiHHS
IUJIOBYTiNIbHOTO (haKeJly Ta He JAOMYIIeHHs MOYaTKy LIJIAKyBaHHS 3071 7151 KOTJIa 3 TBEPAUM MIJIAKOBUAJIIEHHSIM B
nianasoni HaBaHTaXeHHS 40-100 % 3 BUKOPUCTaHHSIM PELUPKYJIALIl JUMOBUX rasiB, po3po61€HO METOAU
peryJioBaHHs I€PBUHHOI Ta BTOPUHHO]I NTapy, pO3p06JI€HO €CKi3HUI IIPOEKT KOTJIa /111 €HEProbJIoKy OTYKHICTIO
300 MBT 3 BUOOPOM ONTHUMAJIBHUX MApOK CTaJli [JIs1 IOBEPXOHb HArpiBy Ta O4iKyBaHUM KoeQillieHTOM KOPUCHO] Aii
eHepro6JI0Kky 46%, 110 LO3BOJINTb 3MEHIINTH BaJIOBi BUKUAU 10 25%. Po3pobieHo Mmozess razudikatopa
dikcoBaHoro mapy mnig tTuckom 1,5 MIla 015 OTprMaHHS CUHTE3-Ta3y 3 BOJIMHCHKOrO TOpdy. 3allpOrIOHOBAHO
BHMKOPHUCTATHU radu@ikaTop HenepepBHOI Aii 11 ofadi CUHTe3-ra3y B HIKHIO YaCTUHY KOTJIa 3 METOIO
3a0€3Me4eHHs CTAJIOTO LJIAKOBUAAJIEHHS B BYTiJIBHOMY KOTJIi HA MiHIMaJIbHMX HAaBaHTAXEHHSIX Ta 3aminu 10 20 %
TBEPAOro NaurBa. 3alipONOHOBAHO HOBY TEXHOJIOTIIO MI0ja4i BYTi/IsS MapKU B KOT€JI 32 IOIIOMOTOI0
ra3oCTPYMEHEBOIO €KEKTOPA, KOJIM CUHTE3-Ta3 € TPAaHCIIOPTHUM areHTOM JJ1s [0/1avi BYTiJIbHOTO MUJTY.
Po3po6s1eHO iHXeHEPHY METOAMKY PO3PaXyHKY KOTJIiB KUIJITYOTO 1Iapy Ta KOTJIiB IUPKYJII0I0Y0ro KUIJISYOTO apy
, SIKa BPAXxOBYy€ TPU BUAU TEMJI00OMIHY: KOHAYKTUBHOTO, KOHBEKTUBHOTO Ta PafialliliHOTO, a TAKOXX BUCOKY 00'€MHY
KOHILIEHTpaLio TBepAux yacTuHOK B KIII Ta ix Besuki po3amipu. B Hill Tonka KOT/1a po30UBAETHCS HA 30HY KUILJITYOTO
1I1apy, NepexifHy 30Hy Ta 30HY ITHEBMOTPAHCIIOPTY. Y 30Hi KAIJISTYOTO APy BEJIMKI KOKCO30JIbHI YaCTUHKY TOPATh
I[IpY NOAayvi MEPBUHHOTO IOBITP4 Mifl PEUIITKY. Y NepexifHii 30Hi, Kyau MOAAETHCS CBDKE MaIMBO Ta BTOPUHHE
MIOBITPSI, BUXOJATD Ta TOPSTh JIETKi NIAaJIMBA, & YACTUHKY NalMBa PO3AIISIOTHCS 3a pO3MipOM. Besnki yacTuHKU
IIOBEPTAIOTHCS B 30HY KUILISYOrO 1mapy. JpibHi 4aCTUHKM PyXaroThCs BrOPY [I0 30HMA ITHEBMATUYHOTO
TPAHCIOPTYBaHHS [1JIs1 IOJAJIbLIOTO CIAIOBaHHS. Pe3ysibTaTu pOo3paxyHKiB JO3BOJIUIIN PO3POOUTYU KOHCTPYKIIii
KOTJIiB CEPEeIHbOI ITOTY>KHOCTI /1J1s1 CIIAIIOBAHHS TBEPAOTO NaJIMBA B HU3bKOTEMIIEPATYPHOMY KUIIJITIYOMY 1api 3
PELUPKYJISILi€Io Ta B HUPKYJII0IYOMY KUIUISIYOMY mapi. Kio4oBi ciioBa: KoTes, TBeplie NalauBo, CMATIOBAHHS,
BUKUJIY, CyIlep-HAOKPUTHUYHI IapaMeTpy Nnapy, ra3udikanis, KUIISuuii map, GUPKyJI004Mi KUNJsTYui map.

2. Dissertation for the degree of Candidate of Technical Sciences in specialty 05.14.14 — Thermal and Nuclear
Power Installations. National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, 2026.
The dissertation is devoted to the development and improvement of the solid fuel boiler The operation of thermal
power facilities should be aimed at increasing their efficiency, expanding the fuel base of the thermal power
industry and implementing methods to reduce the harmful impact of thermal power industry activities on the
environment and climate. The calculation method of a pulverized coal boiler for super-supercritical steam
parameters while ensuring stable combustion conditions of a pulverized coal torch and preventing the start of ash
slagging for a dry bottom boiler in the load range of 40-100% was improved. The need for flue gas recirculation at
low loads was proven, the methods for regulating the primary and secondary steam were developed, optimal flue
gas recirculation coefficients and the place of introduction of recirculation gases into the furnace for stable boiler
operation at minimum loads were determined, which will allow redistributing heat flows between primary and
secondary steam superheaters and expanding the boiler capacity control range of 40-100%. The ratio of radiation
heat absorption of the first stage to second stage screen superheaters was determined to be 75:25 to ensure
optimal temperatures of the medium and tubes walls. A draft boiler design for the modernization of the boiler for a
300 MW power unit within the existing cell has been developed with the selection of optimal steel grades for
heating surfaces and the expected high efficiency of the unit and low emissions of nitrogen oxides. A model of a



fixed-bed air gasifier under a pressure of 1.5 MPa has been developed to produce syngas from Volyn peat. It is
proposed to use a gasifier with continuous fuel supply to direct the formed synthesis gas to the lower part of the
boiler to ensure stable slag removal in a coal-fired boiler at minimum loads and replace up to 20% of solid fuel. To
calculate the processes in the gasifier, an original model was developed based on a two-dimensional system of
parabolic and hyperbolic equations that describe aerodynamics, heat and mass transfer, and chemical reaction of
the gas-dispersed medium in a fixed bed. Using the constructed model, it is possible to regulate the height of the
pyrolysis zone by changing the ratio of two speeds: the speed of movement of peat particles and the chemical
reaction by changing the proportion of air enrichment with oxygen and water vapor. Such an organization of the
working process allows you to regulate the temperature of the phases at the outlet of the gas generator. A new
technology for supplying coal of the brand to the boiler using a gas jet ejector is proposed, when syngas is a
transport agent for supplying coal dust. An engineering method for calculating fluidized bed boilers and circulating
fluidized bed boilers has been developed, which considers three types of heat transfer: conductive, convective and
radiative, as well as a high volumetric concentration of solid particles in the fluidized bed and their large size. In it,
the boiler furnace is divided into a fluidized bed zone, a transition zone and a pneumatic transport zone. The
aerodynamic characteristics of the fluidized bed zone are calculated using the Archimedes and Reynolds criteria,
which determine the height, cross-sectional area and mass of the fluidized bed, as well as the coefficients of
conductive-convective and radiative heat transfer. In the fluidized bed zone, large coke oven particles burn when
primary air is supplied under the grate. In the transition zone, where fresh fuel and secondary air are supplied,
volatile substances are released and burned, and the fuel particles are separated by size - large particles return to
the fluidized bed zone. Fine particles move upwards to the pneumatic transport zone for further combustion. The
height of the pneumatic transport zone is determined by the initial temperature of the flue gas and the heat
absorption of the heating surfaces. The cyclones serve to return unburned fuel particles to the fluidized bed zone.
The results of the calculations allowed us to develop the designs for medium-capacity boilers for burning the solid
fuel in a low-temperature fluidized bed with solid phase recirculation and in a circulating fluidized bed Keywords:
boiler, solid fuel, combustion, emissions, super-supercritical steam parameters, gasification, fluidized bed,
circulating fluidized bed.
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JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOHU: HauioHnanbHuii TexHi4HMIA yHiBepcuTeT YKpainu "KuiBchkuit

NOJIiTeXHIYHMM iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, Kuig, 03056, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Apcipiit Bacunb AHaTosiioB1Y

2. Vasyl A. Arsirii

KBasigikanis: n.1.1., npodecop, 05.14.14

InenTudikarop ORCID ID: 0000-0003-3617-8487

JoparkoBa iHdpopmamist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0OM: Osiechka JiepkaBHa akazieMis 6yIiBHUITBA Ta apXiTEKTypH
Kopg 3a €IPIIOY: 02071033

Micuesnaxomxeunﬂ: ByJL. JlinpixcoHa, Opeca, 65029, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Tecnenko Osekcanap IBaHOBUY

2. Oleksandr I. Teslenko

KBasigikanis: . . 1., c.1., 05.14.14

ImenTudikarop ORCID ID: 0000-0002-3772-5991

JonaTkoBa iHdopmanisi:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: THcTUTyT 3aranbHOi enepretuku HAH Vkpainu
Kopg 3a €IPIIOY: 04588627

Micue3HaxoaKeHHs: Kuis, 03680, Ykpaina

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu
VIII. 3ak1104Hi BiZoMOCTi

Bsiacue HpiBBHme Im's [To-6aTBKOBI Besponnuit Muxanino KocTIHTUHOBUY

TOJIOBH pajgu



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

Bespopuuit Muxanno KoCTIHTUHOBUY

Budarniok Bonogumup I'puroposud

Opuenko TersiHa AHaToJIiBHA

IOpuenko TeTsHa AHaTOJiiBHA



