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Effects of Bumer Distance on Flame Charactenstics at Low Strain

Rate Counterflow Edge Flames

Jin-Han Yun, Sang-In Keel, Dong-Jin Hwang, Yun-Jin Choi, Jung-In Ryu, and Jeong Park

ABSTRACT

Experimental study is conducted to identify the existence of a shrinking flame disk
and to clarify its flame characteristics through the inspection of critical mole fraction at
flame extinction and edge flame oscillation at low strain rate flames. Experiments are
made as varying global strain rate, velocity ratio, and burner distance. The transition
from a shrinking flame disk to a flame hole is verified through gradient measurements
of maximum flame temperature. The evidence of edge flame oscillation in flame disk is
also provided through numerical simulation in microgravity. It is found at low strain rate
flame disks in normal gravity that buoyancy effects are importantly contributing to
lateral heat loss to burner rim, and is proven through critical mole fraction at flame
extinction, edge flame oscillation, and measurements of flame temperature gradient along

flame disk surface.
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Fig. 1 Low strain rate counterflow flame
configuration and its physical description.
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Fig. 7 Variations of mean flame length at
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Fig. 11 Radial distributions of flame
temperature with global strain rate at the
burner distance of 20 mm for the velocity
ratios of (a) 2, (b) 3, and (c) 4.



34

i)

o,

&3 - 7490 - ua

=2, XNz 90% from extinction

B Distance 15.00mm
@ Distance 16.67mm
A Distance 18.34mm
w_Distance 20.00mm

/

15 20 25 30 35 40 45 50 5%

Global strain rate, s*

(a) burner distance at the velocity ratio of 2

Distance 20mm, XNz 90% from extinction

m Experiment V, =2
@ Experiment V, =3
A Experiment V, =4

15 20 25 30 3B 40 45 0 55

Global strainrate, s*

(b) velocity ration at the burner distance of
20 mm

Fig. 12 Variations of maximum temperature
gradients along the flame surface with
global strain rate in terms of (a) burner
distance at the velocity ratio of 2 and (b)
velocity ration at the burner distance of 20
mm.
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