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Pe3koe yBennueHre TEMIIOB 3arps3HEHUS OKPYKAIOMIEH cpelibl MPUBOAUT K HEOOXOAUMOCTH
IIOMCKA HOBBIX TEXHOJOIMH M COBEPLICHCTBOBAHMS CTAPBIX METOA0B CHU)KEHHUS BBIOPOCOB IpU
CKUTaHUU TOITUB. OIHUM M3 METOJ0B KOHTPOJA BBIOpOCOB NOX SBISICTCS CHIKEHHE HMHKOBOH
TeMIlepaTypbl NP TOPEHMM IyTeM [o0aBlieHUs ra3zoB-pa3zbaBureneid. B kadecTBe pa3daButens
OONBIION WHTEpEC TMpPEACTaBIseT cOo00i BOASHON Mmap B CBSI3M C €ro JCHICBU3HOW W
JIETKO/I0CTYITHOCTBIO.

Panee aBTOpamu ObUIO HCCIIEOBAaHO BIMSHUE BIPHICKA BOASIHOIO Iapa IMpH CKUTAHUU
KHUJIKUX YIJIEBOJIOPOJHBIX TOIUIMB M IOKa3aHbl IPEUMYIIECTBa METOJa, TaKUe KaK CHUKCHHE
BeIOpocoB CO m NOX, BBICOKas IIOJHOTA CrOpPaHHUS TOIUIMBA, BO3MOXKHOCTb C)KUTAHUS
HEKOHJIUIIMOHHBIX KUJIKUX TOPIOUMX IPU MX pacmlbuleHuu crpyeil mapa [1, 2]. Hactosmas pabora
MOCBSIIIEHA M3YyYEHUIO BIMSHUS [EPErpeToro Iapa U HArperoro BO3AyXa Ha CXKUTAHHE
ra3o00pa3HoOro yrieBoAOPOAHOr0 TOIUIMBA. Takoe TOIUIMBO NPEACTaBIsIET HHTEpeCc, TaK Kak
JIETKOBOCIUIAMEHAEMOE, He TpeOyeT paclbuia, B CBS3M C YEM OTCYTCTBYIOT 3aTpaThl SHEPrHUH Ha
paspylleHHe Kalju U ee ucrnapeHue. B kauecTBe TormBa Oblia B3siTa IponaH-0yTaHOBasi CMECh.

Jlns vccnenoBaHus TEIUVIOBBIX U 3KOJOTHYECKUX XapaKTEPUCTHK CKHUTAaHUS ra3000pa3HOro
TOIUIMBA B IPHUCYTCTBUU IEPETPETOro BOJSHOIO IMapa ObLT MOJEPHU3MPOBAH OrHEBOM CTEH],
IIpeHa3HAYEHHBIN JJIS1 UCCIIEI0OBAHUS CAKENApPOBOT0 PEXXMMa FOPEHUS KUAKUX YIIIEBOJOPOJIOB, a
MMEHHO ObUla CMOHTHpPOBaHAa CHCT€Ma IOJa4yd Tra3000pa3HOr0 TOIUIMBA. KCIEPHUMEHTHI
MIPOBOAMIIMCh Ha JIAOOpaTOPHOM 00paslie TOPEJOYHOr0 YCTPOMCTBA C €CTECTBEHHBIM IMPUTOKOM
Bo3ayxa u3 atMocdeps! [1]. IIponan-OyraHoBas cMmech mojaaBaiach uepe3 TpyOKy ¢ BHYTPEHHHM
auamMeTpoM 4 MM BOJIM3U OCHOBAHMSI CTPYH PACIIbUTUTEINSI — IEPErPETOr0 BOJSHOTO ITapa Ui, BMECTO
HEro, HarpeToro Bo3jayxa. ['a3oBbIil cocTaB MPOAYKTOB CrOpaHMs PETUCTPUPOBAJICS HA BBIXOJE U3
MPOTOYHOTO KaJOpUMETpa, IIe Mpoda UMeeT TeMIeparypy, OJu3Kyr0 K KoMHaTHOW. OnpeneneHue
CpeHell MO BpPEMEHH TeMIeparypbl B (akeie MpoBOAWIOCH ¢ ucmoib3oBanueM Pt-Rh/Pt-Rh
TEpPMOIIapBHI.

B xoz1e sKCcriepuMeHTOB BapbHPOBAIMCH PacXo/] TOILIMBA U ITapa WM, BMECTO HETO, BO3/1yXa.
[Tonyuensl xapakTepHble (oTorpaduy IMiIaMeHH, MOCTPOEHBI KapThl COJEP)KaHUA KHUCIOpOAa,
MOHOOKCH/JIa YTJIepoJia U OKCHIOB a30Ta B MPOJYKTaX CrOpaHMs, a Takke MPOQUIN TeMIepaTypbl
IUIAMEHU BJIOJIb BEPTUKAJIbHOW OCH COIlIa TOPEJIKU B 3aBUCUMOCTH OT PEXKHMMHBIX IapaMETpOB.
Brpeick meperperoro BOJSHOrO Ilapa BMECTO BO3[yXa IIO3BOJSET CHU3UTh MAaKCHUMAaJIbHYIO
temrneparypa B cpenHeM Ha ~ 100 °C. HaiineHsl peXuMHBIE MapamMeTpbl, MPU KOTOPBIX
koHHeHTpauuu CO B MpoAyKTax CropaHus MUHUMAaNIbHBL I TakuX peXKUMOB HaOIOJaeTCs
cHIbKeHHe oOpazoBanrs NOX BpH BIPBICKE Mapa, UTO MPEANOI0KUTEIBHO CBSI3aHO CO CHIYKEHUEM
MTUKOBOM TEMIIEPATYpBHI.

[IpennoxeHHass TEXHOJIOTUS HU3KOAMHCCHOHHOTO C)KMTaHUS TOIUIMBA B CTPYE MEPErpeToro
BOJSIHOTO Iapa MOXeT ObITh MpPUMEHEHa B PAa3JIMYHbIX DJHEPreTMYECKHX YCTaHOBKax 0e3
CYILIECTBEHHON JOPabOTKH MPUMEHSIEMOI0 TOPEIOUYHOT0 YCTPOHCTBRA.

HccnenoBanust mpoBeleHbl Npu mnoanepxke Poccuiickoro HayuHoro ¢onma (mpoexT
Ne 19-79-30075).
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The work is devoted to studying the effect of superheated steam on combustion of gaseous
hydrocarbon fuel. Such fuel is of interest because it does not require atomization, and therefore there
is no energy consumption for the destruction of the drop and its evaporation. A propane-butane
mixture was taken as fuel.

During the experiments, the flow rate of fuel and steam or, instead, air was varied.
Characteristic flame photographs were obtained, maps of oxygen, carbon monoxide, and nitrogen
oxides in the combustion products were plotted, and flame temperature profiles along the vertical axis
of the burner nozzle as a function of regime parameters were obtained. The injection of superheated
water vapor instead of air makes it possible to reduce the maximum temperature by ~100 °C on
average. The mode parameters were found, at which the CO concentrations in the combustion
products are minimal. For such modes, a decrease in NOx generation during steam injection is
observed, which is presumably associated with a decrease in peak temperature.

The proposed technology of low-emission combustion of fuel in a stream of superheated water
steam can be applied in various power plants without significant modification of the applied burner
device.
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