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Large Eddy Simulation of a Lifted Methane/Air Flame using
FGM-based Multi-Environment PDF Approach

Namsu Kim®, Jaehyun Kim®, Yongmo Kim*"

ABSTRACT

The multi-environment PDF model coupled with flamelet generated manifolds(FGM)
has been developed for a large eddy simulation of turbulent partially premixed lifted
flame. This approach has a capability to realistically account for the transport and
evolution of probability density function for mixture fraction and progress variable with
the manageable computational burden. Using the tabulated chemistry, it is possible to
track radical distributions which is important to predict autoignition process with the
vitiated coflow environment. Numerical results indicate that the present yields the good
agreement with experimental data in terms of mixture fraction , temperature, and species

mass fractions.
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Fig. 1 Burner Schematic of a lifted CH4/air
jet flame in vitiated coflow.[1]
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Name Type Value 100 o
fuel fixedValue(U), 100m/s 170 ©
zeroGradient(P) 1100 40
coflo fixedValue(U), 5.4m/s o0 2
w zeroGradient(P) ! 700 20
Outlet zeroGradient(U), 101325Pa 200 b
waveTransmissive(P) ' ) 400 8
wall noSlip
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Fig. 2 Axial profiles of time averaged
mixture fraction(blue line: simulation results,
blue circle: experiment data) and
temperature(red line: simulation results, red
triangle : experiment data)
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Fig. 3 Contours of time averaged temperature
(left) and velocity magnitude(right)
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