
Supplementary Materials

A simplified chemical kinetic model with a reaction mechanism based on 

multidimensional average error iteration method for ammonia and 

ammonia/hydrogen combustion

Daiyao Yue, Chongkai Zhao, Rui Sun, Jieyu Jiang, Chunjie Sui, Xin Zhong, Bin Zhang*

College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao 266061, China

(*Corresponding author: zb-sh@163.com)

S1 Additional validations of the present model

1 Laminar flame speeds

1.1 H2

Fig. S1. Laminar flame speeds of H2/air flame varying with normalized equivalence ratio, 1=  (1 + ) , at standard 
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pressure. Data sources of experiment: Hu (2009)1; Krejci (2013)2; Beeckmann (2016)3.

1.2 Shrestha et al.4

Fig. S2. Laminar flame speeds predictions for NH3/H2/air mixtures at variable pressure. T = 473 K. 

Fig. S3. Laminar flame speeds predictions for NH3/O2/N2 mixtures at variable oxygen content. p = 1 bar. 

1.3 Mei et al. 5

Fig. S4. Laminar flame speeds of NH3/(35%O2/65%N2) mixtures at T = 298 K and p = 1–5 atm.



Fig. S5. Laminar flame speeds result of NH3/O2/N2 mixtures at T = 298 K and p = 1 atm with different oxygen 
contents.
1.4 Lhuillier et al. 6



Fig. S6. Laminar flame speeds result of NH3/H2/air mixtures at T = 298–473 K, p = 1 atm and xH2 = 0–60%.

2 Ignition delay time

2.1 Dai et al. 7



Fig. S7. Ignition delay times of NH3/O2 and NH3/O2/H2 mixture measured in a rapid compression machines (RCM) 
at φ = 0.5–2.0, p = 60 bar.

2.2 Pochet et al. 8

Fig. S8. Ignition delay times of NH3/O2 mixture measured in a rapid compression machines (RCM) at different T and 
p. φ = 0.35.



Figure. S9. Ignition delay times of NH3/O2/H2 mixture measured in a rapid compression machines (RCM) at different 
T. xH2 = 0–25%, φ = 0.35, p = 43.5 bar

3 species concentration

3.1 Stagni et al.9 

Fig. S10. Oxidation of 1000 ppm NH3 with 2000 ppm O2 in a FR. Experimental and modeling results. p = 950 torr. 
τ = 0.05 s.

3.2 Alturaifi et al. 10





Fig. S11. Experiments and modeling results for NH3 speciation profiles for a mixture of 0.5% NH3 in shock tube.





Fig. S12. Experiments and modeling results for NH3 speciation profiles for a mixture of 0.42% NH3/2% H2 in 
shock tube.
3.3 Alturaifi et al. 11





Fig. S13. NH3 and H2O speciation profiles in the oxidation of NH3 in ~99% Ar. φ = 0.58.



Fig. S14. NH3 and H2O speciation profiles in the oxidation of NH3 in ~99% Ar. φ = 0.90.



Fig. S15. NH3 and H2O speciation profiles in the oxidation of NH3 in ~99% Ar. φ = 1.06.





Fig. S16. NH3 and H2O speciation profiles in the oxidation of NH3 in ~99% Ar. φ =2.03.
3.4 Osipova et al. 12



Fig. S17. Mole fraction profiles of reagents and main oxidation products in the stoichiometric NH3/O2/Ar blend (p 
= 1 atm, T = 900–1300 K, τ = 1 s, NH3 = 2000 ppm).



Fig. S18. Mole fractions profiles of reagents and main oxidation products in the stoichiometric NH3/H2/O2/Ar blend 
(p = 1 atm, T = 800–1300 K, τ = 1 s, NH3 = 2000 ppm, NH3/H2 = 7/3 by volume).
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