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Extinction of Cylindrical Diffusion Flame

Yosuke SUENAGA**, Michio KITANO and Hideki YANAOKA

* Department of Mechanical Engineering, Hachinohe National College of Technology,
16~1 Uwanotai, Tamonoki, Hachinohe-shi, Aomori, 039-1192 Japan

An experimental study was performed on the behavior and extinction characteristics of the
cylindrical diffusion flame affected by both factors of stretch and curvature. The cylindrical diffusion
flame treated here has the convex curvature toward the air stream. The fuels used were propane and
methane, and they were diluted with two kinds of inert gas, nitrogen and helium. The obtained
results are described as follows. (1) The burner used in this study can form the cylindrical flame
with good circularity. The minimum flame diameter is approximately 2.5 mm. (2) The flame radius
iricreases (decreases) with the increase in the fuel (air) flow velocity. (3) Flame luminosity has a
maximum value when the air flow velocity is varied. On the other hand, the luminosity decreases
monotonously with the increase in the fuel flow velocity. (4 ) Extinction stretch rate of counterflow
propane 20%/nitrogen 80% vs. air flame is lower than that of counterflow methane 50%/nitrogen 50%
vs. air flame. However, this extinction stretch rate relation is reversed in the case of cylindrical
diffusion flame owing to the Lewis number effect caused by the flame curvature. (5) When the Lewis
number of fuel flow is considerably larger than unity, the cylindrical diffusion flame can be formed
even at the dilution rate with which the counterflow diffusion flame cannot be formed.
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Fig. 1 Schematic of cylindrical diffusion flame bumer

Table 1 Lewis number of fuel-diluent mixture

Dilutionrate, z,[%] | 50 | 70 | 80 | 85 | 90
Le of CH—N, | 105 | 1.03

Les of CH,—He 127

Lg of CHs—N, 139 | 148 |
Le; of CiHy—He 184 | 232
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(a) C;Hg-N, vs. air flame
Fig2 Images of cylindrical diffusion flame = (Experimental
conditions, (a) : x,;~80[%], v~20[cm/s], v,~10[cm/s]. (b)
2750[%], v~80[cms], v ~60[cmvs])

(b)CH,N; vs. air flame
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Fig. 3 Effect of air and fuel flow velocity on flame radius and
luminosity (C;Hg-N, vs. air flame, 7 ~80[%)])
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