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Understanding and Engineering Meaning of

Meso-Scale Combustion Phenomena
Nam II Kim*"

ABSTRACT

Meso-scale combustion is defined as combustion phenomena within limited characteristic
length scales that are comparable with the laminar flame length scales. In the laminar
flame theory, four representative length scales have been involved; i.e., a reaction layer
thickness, a thermal layer thickness, a quenching distance, and a Markstein length.
When the effects of these length scales on the flame characteristics are understood, the
laminar flame theories can be clarified. Therefore, a study on the meso-scale combustion

phenomena should not be thought as just a specific phenomena occurring

In an

exceptional combustion condition. Instead, all combustion phenomena within meso—-scale
spaces need to be explained by our knowledge. During this challenge, our understanding

on laminar flame structures

can be extended. Considering that most turbulent

combustion phenomena in engineering application are still have local laminar flame

structures,
academic aspects.
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studies on laminar flame structures need to be re-visited especially in

Meso-scale combustion, Flame structure, Characteristic length scale,
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Fig. 1 Definition of Meso-scale in combustion

phenomena and its relationship with other studies.
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Fig. 2 Annular Stepwise Diverging Tube (left) and
experimental results of burning velocity (right-top)
and quenching distance (right-bottom). [3]
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Fig. 3 Similarity between the relationship of scale
-burning velocity (top) [4], and the relationship of
pressure-burning velocity (bottom)
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Fig. 4 Meso-scale counterflow burner (top), variou
s flame behaviors (middle), Oscillation mechanism
(bottom)





