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Detailed simulation of a hydrogen jet lifted flame by CeNSS
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ABSTRACT

A hydrogen jet lifted flame is numerically simulated by DNS (Direct Numerical Simulation) approach using CeNSS (Central Numerical
Simulation System) at JAXA. A detailed chemistry and rigorous transport properties are used. A hugely massive simulation with about 200
million grid points is conducted to see the dependency of the flame structure on the grid density comparing with the previous simulation
with 23 million grid points. The present simulation reproduces almost the same flame global structure as obtained by the previous one,
telling that the lified flame consists of three elements, leading edge flame, inner rich premixed flame, outer diffusion flame islands,
although improvement of resolution is observed in some locations, and indicates that the data obtained with the resolution of the previous
simulation is worth analysis. A long-term simulation is conducted with 23 million grid points in order to look into the details of the
phenomena of rather long time scales. The term is long enough to observe several fluctuations penetrating into the leading edge flame. The
observation reveals two production (or amplification) processes of the outer diffusion flame islands. One is by the vigorously turbulent
behavior of the inner rich premixed flame formed inside the lified flame. The other takes place when a rather large perturbation penetrates
into the leading edge flame. The later process is strongly related to the stabilization mechanism of the leading edge flame.
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