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Stability and NO production of lean premixed ammonia/methane
turbulent swirling flame
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Abstract: To study the flame stability and NO emission characteristics of lean premixed ammonia/methane
turbulent swirling flame, a visual swirling turbulent combustion device was designed and built, and a series of
experimental measurements was carried out. The results show that the range of stable combustion of ammonia flame
became wider with the increase of equivalence ratio, but when the ammonia mixing ratio was greater than 0.60, the
flame oscillated up and down in the chamber and finally blow out; with the increase of equivalence ratio, the NO
emission increased; under the same equivalence ratio, NO emission first increased and then decreased with the
increase of ammonia mixing ratio. In addition, the chemical reactor network (CRN) method and the one—dimensional
laminar flow premixed flame calculation method were used to numerically analyze the corresponding flame states.
Although there was a large deviation between the calculated results and the experimental results, the predicted

variation trend of NO emission with the ammonia mixing ratio and equivalence ratio was consistent with the
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experimental results. The sources of the deviation among the three results were analyzed.

Key words: ammonia combustion; lean premixed turbulent flame; NO emission; combustion experimental

measurement; numerical simulation
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Fig.1 Schematic of the experimental set—up
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Fig.2 Geometric sketch of the burner
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Fig.3 Schematic of radial swirler
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Table 1 The state parameters studied in the experiment
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Fig.4 Layout of chemical reactor network model
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