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Basic flow fields and stability characteristics of

two dimensional V flames
Jang Hee Park’, Dae Keun Lee”, Hyun Dong Shin® , Mcon-Uhn Kim"

ABSTRACT

Basic flow fields of two dimensional V flames were examined as a preliminary work to
study the instability of premixed flame with vorticity generation. Laminar premixed
propane and methane flame were anchored by electrically heated wire to make two
dimensional V flames. Flow fields were measured mainly by PIV(Particle Image
Velocimetray) and the results were compared with those obtained by LDV( Laser
Doppler Velocimetry) to confirm their reliability. Because the curvatures of V flames are
so small, V flames were locally assumed to be inclined planar flames in gravitational
field. The measured flow fields were locally compared with those of analytical solutions,
which showed the qualitatively similar results. In downstream region, the vorticity fields
were nearly constant except region near the center line, which support the assumption
of locally one dimensional flame. Besides it was tried to find experimentally the
similarity of flow fields in downstream region. Finally, stability diagram of propane and
methane flames were drawn for the equivalence ratio less than one and the wide range
of mean velocity.
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¢ Equivalence ratio ¢ Angle of flame

U, Laminar burning velocity V. Mean velocity
Density r Dim’less density
17 Dimensionless temperature ) Dim'less mass fraction
A, Eigen value of reaction rate F(8, ) Dim'less Arrhenius reaction rate
(x,y) Coordinates fixed at a wire (n,t) Local coordinates

¥ Expansion parameter(1 — T./7,) D, Thermal diffusivity

» subscript

% * unburned state b ° burned state
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