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Flame Propagation through Liquid Droplets inside a Cylindrical Combustor

Yeong Jib Lee, Seung Wook Back and Taik Young Kim
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Abstract

A Numerical computation of unsteady two-dimensional flame propagation through thin spray

droplets injected into the cylindrical combustor using CONCHAS-code was investigated. The time

dependent nature of droplet motion, fluid pattern and their combined combustion phenomena for

various parameter such as spray injection angle, droplet size and swirl velocity was predicted.

The results indicated that the characteristics of flame propagation have been significantly

affected by these parameters. This is to say, initially the diffusion flame was developed due to the

evaporating of droplets. Again the diffusion flame propagated after the fuel vapors were enough

burned up.
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Table 1 Cases of calculaton for various parameters

Cases e |a(0)|B(0)| Ang(l/s) | SM.D(um)
CASE 1]0.241| 75| 15 150 30
CASE 2|0.241(120] 60 150 30
CASE 3(0.241[1201 60 300 45
¢ overall equivalence ratio, ¢ :average injection

angle, 4 : spread angle, Ang : uniform angular velocity,
S.M.D.: Sauter mean diameter of the droplets
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