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In my opinion, ksi_ < 2 from Becker and Yamazaki is too generous a criterion for a
momentum driven flame. The physical interpretation of this is that the buoyancy
force/jet momentum = (ksi.)® < 8. As shown in [1,2,3], an improved representation is
(ksiL)® < 1 or ksi_ < 1. How might this affect the interpretation of your results?
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Reply by Youngbin Yoon
ybyoon@snu.ac.kr

The non-dimensional buoyancy parameter, ksi is the parameter determining whether the
flame is momentum-driven or buoyancy-dominated. But, there has been debate on
whether the criterion is 5 or a lower value, usually 2 suggested by Becker and Yamazaki
[1]. Kim et al. [2] suggested that if the criterion of ksi = 2 is adopted in the case of our
study, most of coaxial jet flames would be in momentum-dominated region while only
some cases would be influenced by buoyancy. From this fact, we could derive flame
length scaling under the assumption that the flame is momentum-dominated. However, if
the criterion is changed to be ksi = 1 according to the suggestion of Prof. Mungal, most of
coaxial jet flames in our cases would be changed to buoyancy-dominated flames rather
than momentum-dominated flames, which is not appropriate because most of the flames
are shown to be influenced by the momentum of the jet issuing from the fuel nozzle.
Therefore, it is suggested that the criterion of ksi = 2 is an appropriate value to determine
momentum-driven flames for our study.
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