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Direct Observation of Premixed Flame Propagation
Characteristics in an Annular Coaxial 5-Tubes Burmer

Moon Soo Cho, Da Bin Baek and Nam Il Kim

ABSTRACT

Flame stabilization characteristics of premixed flames in an annular coaxial 5-tubes burner (AC5TB) were in-

vestigated experimentally. The ACSTB was made of five quartz tubes, and the flame stabilization conditions

in that burner were investigated with the variation of equivalence ratio and the flow velocities. Flame behaviors

inside of narrow annular tubes could be observed directly. Overall flame stabilization conditions were similar

to that of the previous study, while the flame behaviors and structures were different mainly due to the con-

trolled uniform distribution of the velocities in channels. Flame flashback conditions were thought to be gov-

erned by the competition between heat release rate, heat loss and heat recirculation in each channel. Stationary

flames at a fixed location were compared in its velocity distribution and burned gas temperature across the

channel. This AC5TB can be a basic configuration for the development of flame stabilization model of porous

media combustors, and it will help understand about the real behavior of flames in meso-scale combustion

spaces.
Key Words : Annular coaxial multi-tube(3+3 &3 T ), Premixed flame(] &3 3}99), Flame stabilization
(3t <t43l), Porous media combustor(tF3-4 A47])
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D, ¥ U7 (inner diameter)
t %7 (thickness)
A 3 A (area)
P T =9 4 o](perimeter)

¢ . A'd(channel)

w : '@ 7FZ(channel distance)

V. o:n 2d HaSE(mean velocity)
¢ : ZaFH|(equivalence ratio)
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Fig. 1. Experimental apparatus; (a) the schematic of an
annular narrow multi-channel burner, (b) photos
of the test burner (top, and front view), (c) para-
meters of tubes consisting the test burner.

Table 1. specifics of tube and channels

cl [ tl|c2 |t2]c3 |t3|cd|td|cS5 |15
Din [mm)] 4 14 25 36 48
t [mm] 1 1 15 2 2
w [mm] | 4 4 4.5 4 4
A [mm’] |12.6 126 290 402|553
p [mm] |12.6 63 129 201 |277
Alp [mm]| 1 2 225 2 2
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Fig. 2. Flammability Diagram on 5-multi tubes burner
with methane, and propane.
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Fig. 3. The overall photos of Flame propagation in multi-
channels (¢ = 0.7); (a) methane, (b) propane.
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Fig. 4. Flame oscillation and flashback behavior for
propane at ¢ = 0.8; (a) oscillation 52 cm/s, (b)
flashback 51 cm/s.
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Fig. 5. Flame propagation for a fixed flow rate (propane);
(a) ¢ = 0.65, from 36 cm/s to 32 cm/s, (b) ¢ = 0.7,
from 44 cm/s to 40 cm/s.
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Fig. 6. Conditions of stationary flames at 10 cm from
the exit of the burner; (a) methane flame, ¢ = 0.7
and average velocity 16 cm/s, (b) propane flame
¢ =0.7 and average velocity 42.7 cm/s.
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