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Analysis of the Laminar Lifted Flame Structure
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Abstract

A lifted laminar flame structure has been numerically enalyzed. The present study employs the
physical submodels including the detailed chemical kinetics and the variable transport properties. The
validation cases include a lifted laminar CH4/air flame with a central diluted fuel jet and a surrounding
fuel-lean coflow. Numerical results indicate the present approach successfully simulate the detailed
structure and mechanism of the triple flame in the lifted laminar methane flame.
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Table 1 Polynimial coefficients for the evaluation
of the mean absorption coefficient.

Polynomial Coefficient

CO; HaQ
Ag 0.22317E+01 0.38041E+01
A -0.15829E+01 -(.27808E+01
Az 0.13296E+01 0.11672E+01
Az -0.50707E+00 -0.28491E+00
Ay 0.93334E-01 0.38163E-01
As ~0.83108E-02 -0.26292E-02
A 0.28834E-03 0.37774E-04
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Table 2 Mean inlet velocity and compositions for
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Diluted |Lean CH;-air| Outer air
fuel stream|coflow stream|coflow stream

Mean

inlet
velocity 1.178 0.650 0.634
(m/s)

CH,

mass | 0.679 0.0149 0
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Fig. 3 Distribution of heat release rate.
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Fig. 4 Radial profile of axial velocity at z=4mm.
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