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Direct Numerical Simulations of Auto-Ignition for NHiy/Air Mixing Layer
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Abstract: Direct numerical simulation was applied to study the auto-ignition, flame propagation and NO forma-
tion for non-premixed NH;/Air mixing layer under laminar and turbulent conditions. The auto-ignition was acceler-
ated by hydrogen addition to the initial fuel of ammonia, elevated pressure and turbulent mixing. Two stages of
auto-ignition, induction and thermal runaway, were clearly characterized by three radicals, NH,, HNO and OH.
Two peaks occurred for heat release at the end of flame propagation in both laminar and turbulent cases, which
was known as the stratification phenomenon. The region of small peak was mainly formed by the elementary reac-
tions of OH, and that of large peak was mainly formed by those of NH, and HNO. NO formation was enhanced by
hydrogen addition and turbulence. The maximum concentration of NO varied with time, increasing first and then

decreasing. The two stages were primarily governed by the reaction and diffusion terms of NO, respectively.
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