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An Experimental Study on the Flame Localization Characteristics
and Pulsating Instability in a Radial Multi-channel

.
Dae Keun Lee™

Chang-Bog Ko

ABSTRACT

In order to simulate and visually observe combustion phenomena in cylindrical radi-
al-flow porous inert media, a radial multi-channel burner, made of transparent quartz
plates, was fabricated. Flame stabilization characteristics and its pulsating instability in
the burner were experimentally investigated with respect to various mixture flow rates
and equivalence ratio. As a result, five different flame behaviors, such as stable flame,
pulsating instability, sudden extinction, blowout and unstable extinction, were observed.
Mean radial position of circularly arranged multi-flame and its averaged burning velocity
were measured and then compared to the freely propagating flame. The multi-flame pul-
sation frequency is about several tens of Hz and it is supposed to be generated by the
heat diffusion enhancement to cold pre-mixture by the intensive gas-solid interaction.
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Fig. 1. Schematic of radial multi-channel burner.

B oAelds A8 A7[1]e] A#E veo
2 A A wrAYge 7 oEI| 7 FEEE
HLEE PIM dFolA g4 tg3tet AsS =
4 ALVE F& ZABlL Bu AAE] e R

a1 FAo] 9tk o]& $8 Fig. 1o =AH
ek vb3 A (radial multi-channel, RMC)

ok Yl. & 72709 WAk (diverging)
T Wgo g HJEEte =o] H =5 mm
a5 YAt Ade ¥ nEF A
B AolHE CiHsair &3
fFree 29I 2ol ¥dstE ¥ RMCH
oA WAoo 2 FgEn 3 A}
2 Ao 2 AFS RMCO Ao A
gxg sideer 14 givetE o] &5k
A

% o83 ol s ¥

ox e N Ho ol N o2 1o 2 @ T glr
1 B~ ox
L)
D
= (o,
=
A
ku

Lo o b e i N> 1o, O

= 59E ASsid

d A3, QeI FEH R kel whet
A Gl 7EA 9 sk o] kst 2 A 750
wEH o o] E Fig. 20 =Alstith. WA ¢
dete st A ] 1o el 7
o] A2 Aol #EHeH, 7270 sHE] Wt

35 r D
Pulsating instability
with acoustic emission

30 Ao o o o o o

o *
Blowout
254 Almmm m mm ® ®m ® 0%

Pulsating instability
204 A/mmmmEm = e
/D\ Unstable
44
b4

-
Stable flame extinction
X a a [m} a o o
Sudden
extinc- X|ooooooo O

Total flow rate, V1 [LPM]

o o
o a o

10 1 tion

¥ T T
0.4 0.6 0.8 1.0 1.2 1.4 1.6

Equivalence ratio, ¢

Fig. 2. Stabilization and dynamic behaviors of
CsHg—air premixed flame in RMC burner with
respect to the equivalence ratio and the mixture
flow rate.
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Fig. 3. Mean radial positon (upper, a) and
averaged burning velocity (lower, b) of multiple
flames in RMC.
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