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Abstract

Acoustic pressure response and NO formation of hydrogen-air diffusion flames at
various pressures are numerically studied by employing counterflow diffusion flame
as a model flamelet in turbulent flames in combustion chambers. The numerical
results show that extinction strain rate increases linearly with pressure and then
decreases, and increases again at high pressures. Thus, flames are classified into
three pressure regimes. Such non-monotonic behavior is caused by the change in
chemical kinetic behavior as pressure rises. Acoustic pressure response in each
regime is investigated based on the Rayleigh criterion. At low pressures, pressure-rise
causes the increase in flame temperature and chain branching/recombination reaction
rates, resulting in increased heat release. Therefore, amplification in pressure
oscillation is predicted. Similar phenomena are predicted at high pressures. At
moderate pressures, weak amplification is predicted. Emission index of NO shows
similar behaviors as to the peak-temperature variation with pressure.
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Fig. 2 Variation of extinction strain rate as a
function of pressure adopting detailed chemistry
with/without the fall-off reactions.
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