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[enb paboThl — OLEHUTH 3PPEKTUBHOCTh CHIKEHUS BHIOPOCOB OKCHJIOB
a3oTa IMyTEM OJHOBPEMEHHOIO NPHUMEHEHUS TEXHOJOTMH TPEXCTaAUIHOTO
cxuranug yris (TCCY) U celeKTUBHOTO HEKaTaTUTUYECKOTO BOCCTAHOBIICHHS
(CHKB). J[lnsa pgocTwKeHHs JTOW 1eJdH, TMPOBEAECHO MOIU(PHUKAIUI0 W
BEepU(pUKALMIO TaKeTa MPHUKJIAJAHBIX HpOorpaMM; IPOBEACHO HCCIEI0BaHUE
3(p(EKTUBHOCTH CHUKEHHUS OKCHJIOB a30Ta YCOBEPIIEHCTBOBAHHBIM METOJIOM
Tpexcraguiinoro cxuranus yriust (YMTCY) ¢ ucnonb3oBaHHEM TOIUIMBA
JO’KUTaHUsl TPUPOAHBIA T'a3 U YroJibHAsl MbUIb C PEareéHTOM BOCCTAHOBUTEIEM
aMMHUAKOM.

[lakeT mOpUKIAAHBIX  OPOrPaMM  PACCUUTHIBAN  TUJPOJUHAMUKY,
TEMJI000OMEH W TOpPEHUE NbUICYTOJIBHOIO TOIJIMBA B MOJEIBHOM Kamepe
cropanusi. TypOylIeHTHbIE XapaKTEPUCTHUKU MOTOKAa PpPaCCUUTHIBAIUCH MIPH
nomom RNG k—& monenu typOynenTHocTu. [Ipu MoaenupoBaHuu JTBUKCHUS
YacTUIl HCIodb3oBayicsi MeTton Jlarpawka. PamuanvoHHslii — TeriooOMeH
paccuuTsiBasIcA Ipy nomou P1 mopenu. Ilponecc BbIXOJa JIETy4HX U3 YIis
ObLT IPEJICTaBIEH OJHOCTAJUUHBIM MEXaHU3MOM. ['OpeHue KOKCOBOTO OCTaTKa
MOJIEJIMPOBAIOCh C HCHOJIb30BaHUEM AU(P(HY3UNOHHO-KHHETUUYECKONW MOJIEIH.
Bepudukanus nporpaMMHOro  KOMIUIEKCAa — IOKa3aja:  paclpeesieHne
TEMIIEpaTypbl HMMEET XOpOIIee COIIACOBAHME C  OKCIIEPUMEHTAIBHBIMU
JAHHBIMHM; KOHUEHTpPALMs OKCUAOB a30Ta HA BBIXOJIE€ M3 TECTOBOM I'€OMETPUU
IIpU  OJHOCTAJAUMHOM CKUTAaHUM YIJIA ONpENeNsieTcs € TOYHOCThIO 25%;
OoTHOCHUTENbHAsT 3(P(GEKTUBHOCTh CHIDKEHHUS OKCHIOB azora npu YMTCY
ONpEeaENseTcsl C HOrPEIIHOCTHIO 6%.

HccnenoBanne mpolecca BOCCTAHOBIEHUS OKCHJIOB — a30Ta  IIpHU
coBMecTHOM npumeHeHnHn npoueccoB TCCY ¢ ucnonp3oBaHUEM B KayecTBE
TOIIMBa noxuranug yronbHoM neumi M CHKB mnokaszamo BO3MOXHOCTh
YBEJIIMYEHHUS] CTETEeHW BOCCTAaHOBJEHHS OKCHIOB a3oTa Ha 15 — 20% mo
cpaBHeHuto ¢ TCCY. Ilpu 3TOM TOCTUTarOTCS pUEMIIEMbIE TOTEPU TOIUIMBA U
KOHLIEHTpalusi HENpOpEearupoBaHHOIO aMMHAKa B MPOJAYKTax CropaHus Ha
BBIXOJIE M3 Kamepbl cropanus. IlpeaBapuTesbHbIE pacyeTbl IOKA3aJIH
BO3MOXKHOCTh AocTimkenus 80% cumwxkennss NOX npu npumenenuun YMTCY ¢
TOIUIMBOM JIOKUTaHUS YTOJb, IPU CXKUTAHUM YIIIsl ¢ JoJied jietyunx B 40%, 4uro
XapaKTePHO ISl yIJiel KOTopbie cxuraroTca Ha kotiax TIIIT 312. B pesynbrare
npuMmeHenuss YMTCY na kotnax TIIIT 312 cymiecTByeT BO3MOXHOCTh CHU3UTh
BBIOpOCHl OKcHa0B a3ota A0 200 wmr/amM3 mnpu Harpyskax OJM3KHX K
MaKCHUMAJIbHBIM.
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The purpose of the work is the estimation of the NO, reduction by
simultaneous application of the reburning method and the selective non-catalytic
reduction method to coal combustion process. For achievement of this purpose,
the modification and verification of a package of applied programs have been
made. The investigations of the nitrogen oxide reduction efficiency by an
advanced reburning method with usage as a reburn fuel the natural gas or the
pulverized coal with ammonia as reductant reagent have been carried out.

The CFD program was predicted hydrodynamics, heat exchange and
pulverized coal combustion in a model of the combustor chamber. The
turbulence has been predicted by RNG k —¢ turbulence model. The particles
transport has been modeled by the Lagrange method. The radiation heat
exchange was solved by the P1 model. The coal volatiles release process has
been introduced by the single-stage mechanism. The char burning has been
modeled with the use of diffusive-kinetic model. The verification of the CFD
program has shown: the temperature distribution has the good agreement with
experimental data; the concentration of nitrogen oxides at the test geometry out
for the single-stage coal combustion is predicted with accuracy of 25 %; the
relative efficiency nitrogen oxide reduction during advanced coal reburning
process was predicted with accuracy of 6 %.

The investigation of the nitrogen oxide reduction process during the
simultaneous application of the coal to coal reburning method and the selective
non-catalytic reduction method has shown the possibility of increasing the NO,
reduction by 15 - 20 % comparing to single coal to coal reburning process. The
comprehensible losses of fuel and concentration of not reacted ammonia in flue
gases at the combustion chamber outlet has been reached.

The prior assessments have shown the possibility of reaching 80% in
NO, reduction during the advanced coal to coal reburning approach when the
coal with 40% volatiles content is used. This type of the coal is used by TPP
312 boilers. As a result of application of the advanced coal to coal reburning to
the TPP 312 boilers, there is a possibility of reaching the 200 mg/nm*® NO,
emission level at loads close to the maximum.

The work was carried out within the frame of the program of scientific
investigations of the NAS of the Ukraine “Ob’’yednannya-3”’



