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2. Reduction of nitrogen oxide emissions in industrial boilers by means of staged combustion

Pedepar:

1. InceprauiiiHa po60Ta NPUCBSIYEHA BUPIIEHHIO aKTyaJIbHOI IPO6JIEMU 3HUKEHHS BUKUIB OKCUIB a30Ty B
IIPOMMCJIOBUX KOTJIAX METOJIOM CTYIIEHEBOTO CIIA/IIOBAHHS [1aJIMBa IPY BUKOPUCTAHHI JBOX YMCEJILHUX METOJMK
MOJIEJIIOBAaHHS pPOOOTH TOIKU KOTJa. B po6oTi 6ys10 BIieplie NpoBeeHO MOPiBHSIHHS ABOX METOJIUK ISl TEIIJIOBOTO
PO3paxyHKY TOIIKOBUX KaMep KOTJIiB Ta IIPOLECIB YTBOPEHHS OKCUIIB a30Ty. OTpUMaIy MOJANbLIIUN PO3BUTOK
METOJIMKU TEIJIOBOT'O PO3PAXYHKY TOIKOBOi KAMEPHU KOTJIa 3 BAKOPMCTAaHHSM CUCTEMU €MITIDUYHUX PiBHSHb 3
MOJKJIMBICTIO PO3Pax0ByBaTH YTBOPEHHS OKCUJIB 30Ty B OKPEMUX 30HAX TONKOBOI Kamepu. Jocmianan po3nozin

MOBITPS MIX NaJIbLHUKAaMU Ta COIJIAMU TPETMHHOTO NMOBITPs. PO3po6uny perpecuBHy MOZEJb IPOrHO3YBaHHS



YTBOPEHHS OKCUIB a30Ty Ta XiMiYHOTrO Hefomaily, Ipy pisHOMY HaBaHTaXkKeHHI KoTja Big 40 1o 100%, i3
3aCTOCYBaHHS [IBOSIPYCHOT'O KOMITOHYBaHHS NTAJILHYKIB Ta 3 JOJABAHHSIM COIIEJI TPETUHHOTO NOBiTps. Ha 0CcHOBI
PEe3yJIbTaTIB JOCIIIKEHHS! OTPUMAHO AiarpaMi Jijisl IPOTHO3YBaHHS YTBOPEHHS OKCUJIIB @30Ty Ta XiMi4HOTO
HeJIoMajly IPU Pi3HOMY PO3IIO/iY MOBITPs I10 IpycaM Ta COILJIaM IIpY Pi3HOMY HaBaHTaXEHHI KOTJiB Bif 40 mo
100%. PesynbTaTil JOCHIIKEHHS BIIPOBAIKEHO [0 3aCTOCYBAaHHS Ha TEIUIOEHEPreTUYHOMY MinnpueMcTsi TOB

«ITEK «EHeprogusaiin» npu po3po6ili TEMIOTEXHIYHUX PillleHb 3 MO/IePHi3allii MPOMUCIIOBUX KOTJIIB.

2. The dissertation is devoted to solving the urgThe dissertation work is devoted to solving the urgent problem of
reducing nitrogen oxide emissions in industrial boilers by the method of staged fuel combustion using two
numerical methods for modeling the operation of the boiler furnace. The work first compared two methods for
thermal calculation of boiler furnace chambers and processes of nitrogen oxide formation. We received further
development of the method for thermal calculation of the boiler furnace chamber using a system of empirical
equations with the ability to calculate the formation of nitrogen oxides in individual zones of the furnace chamber.
We studied the distribution of air between burners and tertiary air nozzles. We developed a regressive model for
predicting the formation of nitrogen oxides and chemical unburnt fuel, at different boiler loads from 40 to 100%,
using a two-tier burner layout and with the addition of tertiary air nozzles. Based on the results of the study,
diagrams were obtained for predicting the formation of nitrogen oxides and chemical unburned fuel with different
air distribution across tiers and nozzles at different boiler loads from 40 to 100%. The results of the study were
implemented for use at the heat and power enterprise LLC "ETEC "Energodesign” in the development of heat
engineering solutions for the modernization of industrial boilers.ent problem of reducing nitrogen oxide emissions
in industrial boilers by the method of staged fuel combustion using two numerical methods of modelling the boiler
furnace operation.
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