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FlaneletM odel ng of a PilotM ethane/A'ir Jet Flame
HOU L ing-yun, ZHON G Bei-jing, -J/AN G Chang-qing
(School of A eropace; T singhua U.niversity; B eijing 100084, China)

Abstract: A methane-turbulent non-prem ixed-flane-hasbeen smulated numerically by the
combination of laminar flanelet model and presumed probability density function (PDF). Steady
flanelet structurew asobtained from laminarflanelet library. U sing the detailed chen ical kinetics
mechanisn, the oxidation of methane and the generation of PAH and NO w ere described Com-
pared to the expermental data, it is show n that the numerical results agreew ell w ith the experi-
ment and indicate that flam elet model gpproach is able to predict themajor propertiesof the tur-
bulent non-pramixed flane
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1 , Ri= 2.6 mm, Ro= 150 mm
: 1 (CaHs) ,
Uin1= 53m/s Tini1= 294 K; 2

JUin2= 9.2m/s Tin2= 294 K

x/d= 0 x/d= 384.6, r/d=0

r/d= 28.8, d (d=
5.2mm) 202x 602

Fig 1) Geometry of nonpremixed and nonreacting

propane-jet flow
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Fig 2 Predicted and measured radial profiles of
mean and fluctuating m ixture
fraction at x /d= 4
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Re= 22 400,U in1= 49.6m /S Tin1= 294 K; 2
CoH:2 H:2 (0] N 2 ,
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,Uin 3= O.9m/s, Tins= 291 K
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Fig 4 Geometry of\the opposed-flov diffuse flane
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Fig 3 Geometry of piloted methane/air jet flanes 5
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Fig 5 Predicted and measured plot of tenperature
! and eciesmass fractions for
4 laninar diffusion flane
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Fig 6 Predicted and measured radial profilesof axial velocity, tanperature
and mean and fluctuating mixture fraction
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Fig 8 Predicted radial profilesof polycyclic aromatic
hydrocarbon mass fraction
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