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MOAEJINPOBAHUE TYPBYJIEHTHOI'O PEATUPYIOIIETO
TEYEHUSA METOJOM KPYITHBIX BUXPEN, COBMEILLIEHHBIM
C METOIOM MOHTE KAPJIO /1151 PACUETA ITOJICETOYHBIX
HATIPSIKEHU I

P. P. Tyxsatysuimnal, B. C. MBanos?, C. M. ®ponos?, b. bacapa*

Annoramusa: Pa3paGoTaHbl alTOPUTM UM BBIYMCIUTENbHAS MTPOTPAMMa ISl pacdyeTa CKUMAeMBIX TYpOYJIEHT-
HBIX pearnpymImx TeYeHUil KOMOMHHUPOBAHHBIM METOIOM KPYIHBIX BUXpEW C 3aMbIKAHMEM ITOICETOYHBIX
TypOYJEHTHBIX TIOTOKOB C MIOMOIIIBIO OT(UIBTPOBAHHOI COBMECTHOUM (DYHKIIUM TUIOTHOCTU BEPOSITHOCTEM CKO-
poctu u cKasIpHbIX TiepeMeHHBbIX (Large Eddy Simulation / Velocity-Scalar-Mass-Filtered Density Function,
LES/VSMFDF). [1oacerouHsie TypOyJIeHTHbIC HATTPSIKEHUSI Y MIOACETOYHBIC TTOTOKM MAacChl U 9HEPTUU MO~
PYIOTCS C TIOMOIIBIO B3aMMOJCHCTBYIOIINX YaCTUII, OTPaKaloIIUX MTHOBEHHBIE JTJOKAIbHbIE TEPMOXUMUYECKUE
COCTOSTHUSI TIOTOKa. BbIuMciuTenbHas mporpaMma MCIojib3oBaHa JUIsl peleHus: Tpex 3amad: (1) o0 aBosio-
LIMOHUPYIOILIEM M30TEPMUYECKOM CJIoe CMellleHus; (2) o clloe CMEIICHUs ¢ XUMMUECKMMU TTPEeBPaIllCHUSIMU;
(3) 06 00TeKaHUM KBaApPaTHOTO LIWJIMHAPA BO3AYIITHBIM MTOTOKOM. [IpoBeneHO cpaBHEHUE TTOJYYCHHBIX PEe3yiib-
TaTOB C MPSIMBbIM YMCJIEHHBIM MonenaupoBaHueM (Direct Numerical Simulation, DNS) u ¢ MonenupoBaHuem
110 METOMY KPYIHBIX BUXPEH ¢ 3aMbIKaHMEM IOJICETOYHBIX TYpOYJEHTHBIX HaMpspkeHUit o CMaropmHCKOMY
(LES / Smagorinsky Subgrid Model, LES/SSM). B 3anaue 06 00TeKaH1M KBaJApaTHOTO IMJIMHAPA TYpPOYJIEHTHBIM
BO3AYILIHBIM MOTOKOM ¢ uucioMm PeitHonpaca 22 000 mpoBeneHO CpaBHEHME pe3ysibraTOB pacyeToB C IKCIIe-
PUMEHTAJIbHBIMM JaHHBIMU KaK 10 TIOJISIM CpelHeil M IMyJIbCallMOHHON CKOPOCTHU, TaK U MO KO3(hOULIMEHTY
COIPOTUBIICHUSI.

KoueBbie ciioBa: TypOyJIeHTHOE TedeHMe; OT(UIbTpoBaHHast (GYHKLMS INIOTHOCTU BEPOSITHOCTU; METO KPYII-

HbIX Buxpeit; Metoq MonTe Kapiio; cioii cMenieHust
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Simulation of turbulent reactive flow by the LES method combined with the Monte -Carlo method for calculating subgrid stresses

SIMULATION OF TURBULENT REACTIVE FLOW

BY THE LARGE EDDY SIMULATION METHOD COMBINED
WITH THE MONTE-CARLO METHOD FOR CALCULATING
SUBGRID STRESSES

R. R. Tukhvatullina', V. S. Ivanov!, S. M. Frolov', and B. Basara®

IN. N. Semenov Institute of Chemical Physics, Russian Academy of Sciences, 4 Kosygin Str., Moscow 119991,

Russian Federation
2AVL LIST GmbH, 1 Hanz List P1., Graz 8020, Austria

Abstract: The algorithm and computational program are developed for modeling compressible turbulent reactive
flows by the LES/VSFMDF (Large Eddy Simulation coupled with the Velocity-Scalar Filtered Mass Density
Function) method. Subgrid turbulent stresses and subgrid turbulent mass and energy fluxes are modeled by
interacting particles representing local instantaneous thermochemical states of the flow. The computational
program was used to solve three problems: (7) the problem of the evolving isothermal mixing layer; (i¢) the problem
of the mixing layer with chemical reactions; and (éi¢) the problem of the airflow around the square cylinder. Results
were compared with the Direct Numerical Simulation and with the simulation by LES/SSM (LES coupled with
the Smagorinsky model for the subgrid turbulent stresses) method. In the problem of the airflow around the square
cylinder at Reynolds number of 22 000, the results of numerical calculations are compared with the experimental
data for the fields of mean and pulsating velocity and for the drag coefficient.

Keywords: turbulent flows; Large Eddy Simulation; Filtered Density Function; Monte-Carlo method, mixing

layer
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