2015 2016

An approach of modifying the governing equations in a physically-consistent
manner for modeling of turbulent mixing and combustion

Kawai, Soshi
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Artificially Thickened Flame(ATF)

In this study, an accurate and robust numerical modeling for simulating
realistic chemically reacting flow problems using detailed chemical kinetics was studied. Our
approach is to couple our idea of modifying the governing equations in a physically-consistent
manner and the concept of artificially thickened flame modeling that maintains physical laminar
flame speed while artificially thickening flames. Also, by considering the extension of our approach

to applying a high-order accurate numerical method, we proposed flux-based high-order accurate
Pade-type filters that can satisfy the conservation law of each specie at the order of the machine
zero level, something that existing Pade-type filters fail to do.
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« Laminar flame thickness assumed

80 =75%x10"% cm

* Three grid resolutions are tested

Az =Ay=3x10"%15x107%,0.75 x 10~

0.9cm * A vortex is introduced to induce the interaction
between the flame and velocity fluctuation
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Schematic of computational model

(e, ) = (0.15,0.30)

T" :vortex strength; 0.1 is set for the present
computations

R :vortex radius of 0.03 cm
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