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Nomenclature

a : Local strain rate

ag : Global strain rate

D : Burner diameter

g : Acceleration of gravity

k : Thermal conduction

L : Separation distance between the fuel and the oxidizer nozzle
Ly : Flame length

l,, : Mixing length thickness

q, : Lateral heat loss

Ty : Flame radius

T : Temperature

Thax ¢ Maximum. flame temperature

Ur  : Nozzle exit velocity-of fuel

Vr : Velocity ratio

vV, : Axial velocity at oxidizer nozzle exit

Vi : Axial velocity at fuel nozzle exit, Propagation velocity
v, : Buoyant Convection Velocity

Xi : Mole fraction of chemical species i

z mixture fraction



Greek Symbols

o : Thermal diffusivity
f : Freqeuncy

Ps : Density of fuel

Pa : Density of oxidizer

X : Scalar dissipation rate
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Fig. 3.2 Experimental apparatus of counterflow burner
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Table 4.1 Divisions of extinction mode

in flow=rate | 4 1/min | 8 I/min | 12 I/min
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Table 4.2 The classification of flame extincion modes for the

burner diameters of 18.0, 26.0, and 46.0 mm.
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A Study on Flame Extinction and Edge Flame Oscillation in Counterflow

Diffusion Flame

Dae Geun Park

Department of Mechanical Engineering,
Graduate School
Pukyong National University

Abstract

Experiments' have = been conducted to clarify flame extinction
mechanism, flame extinction modes, impacts of curtain flow rate and
transition of low strain rate extinction characteristics to higher strain
rates with finite burner diameters for counterflow.non-premixed flames.
Flame oscillation and flame-extinction at low 'strain rate is shown to be
responsible for excessive radial-conductive-heat loss at outer flame edge
for current finite burner diameters of 18.0, 26.0, and 46.0mm. Flame
extinction modes are classified into three for current burner diameters: a
flame extinction through the shrinkage of outer flame edge without a
flame hole on the flame surface at the final stage after oscillating for a
while (regime I), a flame extinction through the shrinkage of outer
flame edge without a flame hole after being stationary (regime II), and
a flame extinction through a flame hole at a finite burner distance from

the center without a shrinkage of outer flame edge or a flame
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oscillation (regime III). The results show that low strain rate flame
extinction characteristics are extended to higher strain rates over the
turning point on a C-curve. It is also found that there exists critical
limit flame lengths for the regimes I and II, and the edge flame
oscillation can be characterized well by one curve with Strouhal number

and Peclet number.
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