An Investigation on the Formation Characteristics of a Single
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Vortex Interacting with Counterflow Nonpremixed Flame

Byvung-Hun Yoo, Chang-Bo Oh, Chul-Hong Hwang and Chang-Eon Lee

ABSTRACT

A two-dimensional direct numerical simulation is performed to investigate the formation

characteristics of a single vortex interacting with CHa/Na-Air counterflow nonpremixed
flame. The numerical method was bhased on a predictor-corrector scheme for a low
Mach number flow. The detailed transport properties and a 16-step augmented reduced
are adopted in this calculation. The budgets of the vorticity transport
eqguation are examined to reveal the mechanisms leading to the formation, evolution and
dissipation of a single vortex interacting with counterflow nonpremixed flame. It is found
that the stretching term, which depends on the azimuthal component of vorticity, and
radial velocity, generates vorticity in non-reacting and reacting flows. The
and torque term destroy the vorticity in non-reacting flow. In
addition, the torque term duc to density and pressure gradient generates
vorticity, while viscous and the volumetric expansion terms due to density gradient
destroy vorticity in reacting flow,

mechanism

mainly
harochnic
bharoclinic

VISCOUS
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Fig. 1 Schematic of computational geom
etry and numerical layout.
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Fig. 2 Velocity history for the formation of
fuel-side vortex (Ujet = 5.0m/s).
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Fig. 3 Temporal evolution of stagnation plane and vorticity distributions by fuel-side

vortex : non-reacting flow.
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Fig. 4 Temporal evolution of stagnation plane, vorticity distributions and temperature
distribution above 500K by fuel-side vortex : reacting flow.
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Fig. 6 Comparison between non-reacting and reacting flow in fuel-side vortex total

circulation from each term :
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