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Abstract: Addressing the unclear characterization methods for the heat release zone and preheat
zone of hydrogen-ammonia flames, a one-dimensional propagating flame simulation approach
using CHEMKIN software is employed, in conjunction with experimental measurements from
laser-induced fluorescence diagnostics of NH and NH;, to investigate potential markers for flame
structure in ammonia/hydrogen/nitrogen-air mixtures. A systematic comparison is conducted to

evaluate the effectiveness of various markers in characterizing the spatial distribution of the heat
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release rate, the thickness of the heat release zone, and the thickness of the preheat zone under
different ammonia cracking ratios and equivalence ratios. The results show that under lean
combustion conditions, the normalized concentration of NH exhibits a good spatial correlation
with the distribution of heat release rate, while the normalized concentration product of NH, and
NO consistently correlated well with the heat release rate profile across all working conditions.
The normalized concentration of NH accurately represented the location of the heat release rate
peak, and the normalized concentration product of NH, and NO serves as a more effective
indicator for the thickness of the heat release zone. The local minimum location of several
normalized concentration sums was proposed as markers for the preheat zone leading edge. The
normalized concentration sum of NH; and NH could represent approximately 30% of the preheat
zone thickness, whereas the normalized concentration sum of NH; and NO could reach up to

60%.

experimental feasibility of these markers. Combining experimental results with simulation-revised

Laser induced fluorescence diagnostic results of NH and NH; further confirmed the

outcomes, the normalized concentration of NH can be utilized for accurate calculation of the heat
release zone, while the sum of the normalized concentrations of NH; and NH allows for precise
determination of the thicknesses of both the heat release zone and the preheat zone. The findings

provide useful guidance for flame structure identification in hydrogen-ammonia turbulent flames.

Keywords: ammonia; premixed {lames; heat release zone; preheat zone
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