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A study on the optimum flame size and Karlovitz number to improve the burning
velocity for meso-scale spherical laminar flames

NAKAHARA, Masaya
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This study is performed to experimentally investigate the factors that determine
the optimum flame radius and Karlovitz number to improve the burning velocity of meso-scale spherical
laminar flames in the range of flame radius < about 5mm, in an attempt to establish combustion
enhancement methods of meso-scale flames.

As a result, it was found that the observed optimal values are little dependent on the laminar burning
velocity or characteristic chemical time, but much more on the fuel types, dilution gas types and the
equivalence ratio. We also proposed a method to estimate the increase in the burning velocity and
equivalence ratio caused by molecular diffusion effect. Finally, it became clear that the Lewis number

and the Karlovitz number play important roles in the determination of the burning velocity of meso-scale
flames.
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