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A Study on Transition of Flame Extinction at Low Strain
Rate Counterflow Flames

DaeGeun Park* - Jeong Park** - JeongSoo Kim** - Daesuk Bae**

ABSTRACT

Experiments were conducted to study the transition of shrinking flame disk to flame hole in
counterflow diffusion flames. The studies of transition are well described by varying burner diameters,
global strain rate and velocity ratio. It is experimentally verified that radial conduction heat loss is
affected at even high strain rate flames for appropriately small burner diameters. It is also shown that
flame extinction modes are grouped into three and particularly, hole or stripe is observed in
sufficiently high strain rate flames. There exists critical radius according to burner diameter which

divide flame extinction modes into three parts.
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Fig. 2. Schematic diagram of counterflow burner and
flow systems
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Fig. 3. Variations of critical mole fractions at flame
extinction with global strain rate at various
flame conditions
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Table 1. The classification of flame extinction modes
at the burner diameters of 18mm and 26mm

g, 57
18 mm 26 mm

Regime I <25 <25

Regime I 30-45 30
Vr=3 -

Regime I 50< 35<

Turning point 40 35

Regime | <30 <25

Regime I 35-55 30-35
Vr=4 -

Regime III 60< 40<

Turning point 40 35

Regime | <30 -

Regime 1I 35-75 -
Vr=5 -

Regime I 80< -

Turning point 40 -
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Fig. 5. Various of critical flame radius for flame
extinction with global strain rate in terms of
burner diameter of (a) 18mm, (b) 26mm
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