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Low Strain Rate Flame Extinction Characteristic of Oxygen
Enhanced Opposed Flow Partially Premixed Flame in a Mesoscale
Channel

Min Jung Lee*, Nam Il Kim™"

ABSTRACT

The opposed flow flame in a mesoscale channel was constructed to observe the flame
stabilization behaviors at low strain rate conditions (<10 s™). The purpose of this study
is to get the overall flame behaviors of partially premixed flames with oxygen enhanced
conditions at low strain rates. The oxygen ratio in oxidizer was changed from 18 to 30
9%. Conclusively, the flame extinction limit approached to about 1 s™, and divided into
three representative regimes corresponding to self propagating flame, transitional flame,

quenching flame regimes.
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Low strain rate

b
o
o

Wil e sk Aol w3k
71 o] st kA st Sl
thol A sk shAIRE H <t
B, 29 Agst FARE A7)
FolA BAstE g e
29 Fag Fopm Qlsto,
719 FzAEE ol &8t
Har vk "EARD A=
FE b o ds o] &8t
stdAE S AL

b 12
o

2
offt 4o
of
ko
e S e
X

A

<)
o

1)

r2
B>
ol

N

ol

=i
)
o o2 =

o

o2
K3
ra

]

¢
-

N

L

offt ok
T

T,

ol

FlO ™
O%

flo
N
p

[
e

e
el

lo ot
0%
)
ﬂv‘ =

ool A

i
N
L] -
_&ém r_ili
_>L—olo
=2
N
£
il
o
o
=
ol
£l

>
>
o

i
, b o et g
T
o

-z
i
to
\~
= o, O‘;
@ o2
tlo il o o
O N e N o
%
N
Xy w0 2o g
oo o
i3 lo >
ot 24 Ol o
N 1o 2
[ =
- )
* &
Jo
> D

ol
]
o oo
jaft4 -
BN
[
(=P
&
08‘;,’4
i
32

o!

S EER

S atelr) el A Ed T A
st atelrledd V) AS e
A A =} nikim@kaist.ac.kr
TEL : (042)350-3211 FAX : (042)350-3251

: Mesoscale channel, Diffusion flame quenching, Oxygen enhanced flame,

A EdeFoAAEE dEddstde]l Aol

3 A7l BESAT el B oA
AbshA o] AFAa W &S Ao AR
el 3 AsS AHRI JE o]F B
3t Bl S ASstaA s

s N 2o B
20f = 4o

T2’
=

e

=
Atk 71E AFAAA AFEE AX7][2]9F L5t
[Side view] 400 mm
| Fd
L Y F % A 1
: |—|_x | Lox] ﬂwl:
] 5154 4 :
Zravity | #5158 80 mm Quanz plate
(3 m, thickness)
B
= Guide rod
g Photo detector
8 | =20, 30, 507mn
| =
‘l )
Flarme ‘
-f.—lf.==]ll o 70 mm

W Al Fuel

Mixer L Ire |22 N: IMEC

& 02 ;)
:

Fig. 1 Schematic diagram of counterflow burner
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Fig. 2 Flame extinction process at low strain

rate condtions.
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