DOI: 10.30826/CE18110104

TOPEHWE M B3PbIB, 2018. Tom 11. Nel. C. 35 46

PACYETHOE UCCJIEAOBAHUE HEYCTOMYUBBIX PEXKUMOB
[TOMOI'EHHOI'O TOPEHHUA CMECU METAH/BO3YX
B MAJIOOMUCCUOHHOM KAMEPE CTOPAHUS*

K. 4. Axy6osckuitt, I1. 1. Toxranues?, A. b. JIe6enes?

AnHotamusa: Ha ocHoBe MeTonma momenupoBaHus KpynmHbIX Buxpeit (large-eddy simulation, LES) paccmot-
PEH OIMH M3 BO3MOXHBIX BAPMAHTOB IIPOCTOTO B peaiM3allii M1 3KOHOMUYHOTO METOJa pacueTa TPEXMEPHBIX
HEeCTallMOHAPHBIX TYPOYJICHTHBIX TEUEHUI ITPY HAJTUYMKM TOMOT€HHOIO FOPEHMST METAHOBO3AYIITHOM CMECH B Ma-
JIOOMHUCCUOHHOI MCCIeA0BaTEeIbCKOI KaMepe CropaHusi. XapaKTepHble pa3Mephl 2JIEMEHTOB KaMephbl CTOPaHUsI,
PEXUMBI TEUCHHUS, YPOBEHBb TYpPOYJICHTHOCTH U CITOCOO cTabMIM3alu (PpOoHTa IJIaMeHU OJIM3KHM K ITapaMeTpaMm
1 YCIOBUSIM pabOTHI B TOJTHOPA3MEPHBIX TPOMBIILIEHHBIX MAIOAMUCCUOHHBIX KaMepax cropanust (MOKC). [Insa
onucaHus TypOYyJIeHTHOTO TeueHMs ucrnonan3yercs Meton LES ¢ moncerounoii monensio WALE (Wall-Adapting
Local Eddy-viscosity). B kauecTBe Moaeu TypOyJI€eHTHOIO rOpeHusl TpUMEHSUIUCH TuddepeHiimaibHOoe ypaBHe -
HME TSI TIOJTHOTHI CropaHus (mporpeccuBHOi iepemeHHoi) C' 1 moaens 3umoHTa B LES BapuanTe. Metonnka
[M03BOJISIET PACCUMTHIBATh HECTALIMOHAPHBIE PEXKMMbBI TEUCHUI C TOPEHMEM ITepeMellIaHHON cMect Kak 6e3 Ipo-
CKOKa, TaK 1 C IIPOCKOKOM ITPH pa3IMUHBIX BApUAHTAX PEKMMHBIX TApAMETPOB B KaMepe CrOPaHUs. DTU PEKUMBbI
MOJEIMPOBAIMCH C ITOMOIIBIO BapUallMy IPAHUYHBIX YCJIOBUI Ha BXOIE B KaMepy CropaHusi. AHAIU3UPYETCs
BO3MOXHas IIPUYMHA BO3HUKHOBEHHUsI PEXUMa C OOJBIIMMU 110 aMIUIMTYAe KojeGaHusMu (POHTA IUIAMEHU,
CBSI3aHHAas C MIEPEHOCOM BUXpEil OT BXOa B KAMEPY 10 30HbI TOpeHUs. Pe3ynbraThl pacueToB, MOIydeHHbIC ITPU
MOJIE/IMPOBAHUY TOPEHUsI B KaHajle ¢ OOpaTHBIM YCTYIIOM, CPaBHUBAIKMCh C 9KCIIEPUMEHTAIbHBIMU JaHHBIMU
JIPYTUX aBTOPOB.
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Numerical simulation of unstable regimes of methane—air mixture premixed combustion in low-emission combustion chamber

NUMERICAL SIMULATION OF UNSTABLE REGIMES
OF METHANE—-AIR MIXTURE PREMIXED COMBUSTION
IN LOW-EMISSION COMBUSTION CHAMBER

K. Ya. Yakubovsky, P. D. Toktaliev, and A. B. Lebedev

Central Institute of Aviation Motors, 2 Aviamotornaya Str., Moscow 111116, Russian Federation

Abstract: One of the possible cases of simple for realization and computationally inexpensive methodology for
simulating the three-dimensional unsteady turbulent flow with premixed combustion of methane—air mixture
in the model low-emission combustion chamber based on Large Eddy Simulation (LES) is proposed. Typical
geometrical sizes of combustion chamber elements, operational regime parameters, turbulence level, and flame-
front stabilization method are close to those of full-sized industry combustion chambers. For the description
of turbulent flow, LES with WALE (Wall-Adapting Local Eddy-simulation) subgrid-scale model was used. As
for the turbulent combustion model, a differential equation for combustion efficiency C and Zimont model in
LES modification were applied. The methodology allows one to simulate unsteady flow regimes with premixed
combustion with and without flashback phenomena for different operational regime parameters of the combustion
chamber. Operational regimes are modeled by the variation of boundary conditions at the inlet section of
combustion chamber. The possible reason for the regime with a high amplitude of flame-front fluctuations, related
with vortex transport from the inlet section of combustion chamber to hot zone, is analyzed. Calculation results

obtained for the rearward facing step burner and experimental data of other authors are compared.
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