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Abstract

A two-dimensional direct numerical simulation was performed to investigate the flame structure of
CH4/N,-Air counterflow nonpremixed flame interacting with a single vortex. The detailed transport properties
and a modified 16-step augmented reduced mechanism based on Miller and Bowman's detailed chemistry
were adopted in this computation. The results showed that an initially flat stagnation plane, on which an axial
velocity was zero, was deformed into a complex-shaped plane, and an initial stagnation point was moved far
away from a vortex head when the counterflow field was perturbed by the vortex. It was noted that the
movement of stagnation point could alter the species transport mechanism to the flame surface. It was also
identified that the altered species transport mechanism affected the distributions of the mixture fraction and
the scalar dissipation rate.
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Table 1 Fuel and air-side nozzle inlet boundary condi-
tions for steady counterflow flame

Component Velocity | Temperature
(Mole Fraction) (m/sec) (K)
Xey, =023
Fuel Xy, =0.77 0.255 298
Xo, =023
Air XNZ =077 0.255 298
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