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

Pedepar:

1. Incepranifina po60Ta IPUCBAYEHA BUPIIIEHHIO aKTyaJbHOI IPOOJIEMU 3HIKEHHS BUKU/IIB OKCUJIiB 30Ty B
[IPOMUCJIOBMX KOTJIaX METOLOM CTYIIEHEBOTO CIAIOBAaHHS I1aJIMBa [IPU BUKOPUCTAaHHI JBOX YMCEJIbHUX METOIVK
MOJIeJIIOBaHHS pOOOTU TOIIKU KOTJa. B po6oTi 6yJi0 Briepiie MpoBefeHOo OPiBHSIHHS IBOX METOJUK 11J1s1 TEIJIOBOTO
PO3paxyHKY TOIIKOBUX KaMep KOTJIIiB Ta IIPOLECIB YTBOPEHHS OKCUIIB a30Ty. OTpUMaIy NOJANBIIUNA PO3BUTOK
METOAMKHU TEIJIOBOTO PO3PaXyHKY TOIIKOBOI KAMEPY KOTJIa 3 BUKOPUCTAHHSAM CUCTEMU EMITIPUYHUX PiBHAHD 3
MO>KJIUBICTIO pO3Pax0ByBaTH YTBOPEHHS OKCHUJIB 30Ty B OKPEMUX 30HAX TONKOBOI Kamepu. Jlociauam posnogin
NOBITPSI MiXK NMaJIbHUKAMU Ta COIJIAMU TPETUHHOTO MOBITPs. Po3po6uiu perpecuBHy MOZEJb IPOrHO3YBaHHS
YTBOPEHHS OKCUIB a30Ty Ta XiMiYHOTO HeZlomally, IIpY pi3HOMY HaBaHTaXkKeHHI KoTja Big 40 o 100%, i3
3aCTOCYBaHHS JIBOSIPYCHOIO KOMITOHYBAHHS NaJIbHYKIB Ta 3 JOLABAHHSAM COIIEJI TDETUHHOTO IOBITps. Ha 0CHOBI

PEe3yJIbTaTiB JOCIIIPKEHHSI OTPUMAHO AiarpaMu [Jisl IPOTHO3YBAaHHS YTBOPEHHS OKCUJIIB a30TY Ta XiMi4HOTO



HeJolajly IIPYU Pi3HOMY PO3IIO/iY MOBITPs I10 IpycaM Ta COILJIaM IIpY Pi3HOMY HaBaHTaXXEHHI KOTJiB Bif 40 mo
100%. Pe3ynbTaTil JOCHIIKEHHS BIIPOBAI)KEHO [0 3aCTOCYBAaHHS Ha TEIVIOEHEPreTUYHOMY mHinnpuemctsi TOB

«ITEK «EHeprogusaiin» npu po3poolli TeMI0TEeXHIYHUX PillleHb 3 MO/IePHi3allii MPOMUCIOBUX 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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