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1. NH3 and NH3/H2 laminar flame speed 

 

 

Figure S1: Laminar flame speed of NH3/H2/air at different NH3/H2 blending ratio (0-60 %) at 1 
bar and 298 K. Symbols experiments from [1], Solid lines: this work, Dashed lines: previous model 
[2]. 

 

 

Figure S2: Laminar flame speed of NH3/H2/air at different NH3/H2 blending ratio (0-60 %) at 1 
bar and 323 K. Symbols experiments from [1], Solid lines: this work, Dashed lines: previous model 
[2]. 
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Figure S3: Laminar flame speed of NH3/H2/air at different NH3/H2 blending ratio (0-60 %) at 1 
bar and 373 K. Symbols experiments from [1], Solid lines: this work, Dashed lines: previous model 
[2]. 

 

 

 

Figure S4: Laminar flame speed of NH3/H2/air at different NH3/H2 blending ratio (0-60 %) at 1 
bar and 423 K. Symbols experiments from [1], Solid lines: this work, Dashed lines: previous model 
[2]. 
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Figures S5: Laminar flame speed of NH3/H2/air at different NH3/H2 blending ratio (0-60 %) at 1 
bar and 473 K. Symbols experiments from [1], Solid lines: this work, Dashed lines: previous model 
[2]. 

 

 

Figure S6: Laminar flame speed of NH3/H2/air at different NH3/H2 blending ratio (0-40 %) at 1 
bar and 298 K. Symbols: experiments from [3], solid lines: present model, dashed lines: previous 
model [2]. 
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Figures S7: Laminar flame speed of NH3/air (left) 1-5 bar, 298 K and NH3/H2/air (right) at 1 atm 
and 298 K. Symbols experiments from [4,5], solid lines: present model, dashed lines: previous 
model [2]. 

 

Figure S8: Laminar flame speed of NH3/H2/air at ϕ = 1.0, 298 K, 3 bar(left) and 5 bar (right). 
Symbols experiments from [6], solid lines: present model, dashed lines: previous model [2]. 
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Figure S9: Reaction flow analysis based on N-atom for NH3/H2/air for 50 % H2 in fuel blend at ϕ 
= 1.0, 1 bar and 298 K.  
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Figure S10: Reaction flow analysis based on N-atom for NH3/air at ϕ = 1.0, 1 bar and 473 K.   
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Figure S11: Reaction flow analysis based on N-atom for NH3/H2/air with 30 % H2 at ϕ = 1.0, 1 
bar and 473 K.   
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Figure S12: Laminar flame speed at 1 atm and 298 K for NH3/air (a) and for stoichiometric 

conditions for NH3/H2/air (b). Symbols: measurements from this work and published literature 

[3,4,6–13]. Solid lines: model prediction; black (This model), Red (Glarborg et al. 2018 [14]), 

Blue (Otomo et al. 2018 [15]), Green (Stagni et al. 2020 [16]). 
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Figure S13: Laminar flame speeds of NH3/H2/air at 473 K and 1 bar at varying H2 content. 

Symbols: measurements from this work. Solid lines: model prediction; black (This model), Red 

(Glarborg et al. 2018 [14]), Blue (Otomo et al. 2018 [15]), Green (Stagni et al. 2020 [16]). 
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Figure S14: Laminar flame speeds of NH3/H2/air at 473 K and 3 bar at varying H2 content. 

Symbols: measurements from this work. Solid lines: model prediction; black (This model), Red 

(Glarborg et al. 2018 [14]), Blue (Otomo et al. 2018 [15]), Green (Stagni et al. 2020 [16]). 
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Figure S15: Laminar flame speed of NH3/H2/air at 473K and varying H2 content at ϕ = 1.1 and 5, 

7 and10 bar. Symbols: experiments this work. Solid lines: model prediction; black (present model), 

Red (Glarborg et al. 2018 [14]), Blue (Otomo et al. 2018 [15]), Green (Stagni et al. 2020 [16]). 
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2. NH3 laminar flame speed with varying oxygen content 

 

Figure S16: NH3/air laminar flame speed at different temperature. Symbols: this work, solid lines: 
present model, dashed lines: previous model [2]. 

 

Figure S17: NH3/O2/N2 laminar flame speed as function of O2 variation at different temperature. 
Symbols: this work, solid lines: present model, dashed lines: previous model [2]. 



14 
 

 

Figure S18: NH3/O2/N2 laminar flame speed as function of temperature at different O2 content. 
Symbols: this work, solid lines: present model, dashed lines: previous model [2]. 

 

 

Figures S19: Laminar flame speed of NH3/O2(35 %)/N2  at 1-5 atm, 298 K. Symbols experiments 
from [13], solid lines: present model, dashed lines: previous model [2]. 
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Figure S20: Normalized reaction sensitivity for laminar flame speed of NH3/O2/N2 at ϕ = 1.0, 1 
bar and 323 K with varying O2 content. 
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Figure S21: Normalized reaction sensitivity for laminar flame speed of NH3/O2/N2 at ϕ = 1.0, 1 
bar and 373 K with varying O2 content. 

 



17 
 

 

Figure S22: Laminar flame speed of NH3/O2/N2 at 1 bar and 298 K with varying O2 content (21 – 
30%). Symbols: measurements from this work. Solid lines: model prediction; black (present 
model), Red (Glarborg et al. 2018 [14]), Blue (Otomo et al. 2018 [15]), Green (Stagni et al. 2020 
[16]). 
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Figure S23: Laminar flame speed of NH3/O2/N2 at 1 bar and 323 K with varying O2 content (21 – 
30%). Symbols: measurements from this work. Solid lines: model prediction; black (present 
model), Red (Glarborg et al. 2018 [14]), Blue (Otomo et al. 2018 [15]), Green (Stagni et al. 2020 
[16]). 
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Figure S24: Laminar flame speed of NH3/O2/N2 at 1 bar and 373 K with varying O2 content (21 – 
30%). Symbols: measurements from this work. Solid lines: model prediction; black (present 
model), Red (Glarborg et al. 2018 [14]), Blue (Otomo et al. 2018 [15]), Green (Stagni et al. 2020 
[16]). 
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3. Ignition delay time 

 

Figures S25: Ignition delay time of NH3/air in shock tube at 20 and 40 bar for different ϕ. Symbols: 
experiments from [17], Lines: this work. 
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Figures S26: Ignition delay time of NH3/O2/Ar in shock tube at 1.4-30 atm for different ϕ. 
Symbols: experiments from [18], Lines: this work. 
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Figures S27: Ignition delay time of NH3/O2/Ar in rapid compression machine at 60 and 40 bar for 

ϕ = 1.0. Symbols: experiments from [19], Lines: this work. 

 

 

Figures S28: Ignition delay time of NH3/O2/Ar in rapid compression machine at 60 and 40 bar for 

ϕ = 1.5. Symbols: experiments from [19], Lines: this work. 
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4. Jet stirred reactor 

 

Figure S29: Speciation in during H2/O2/N2/NO oxidation in jet stirred reactor at ϕ = 1.5, 10 atm 
and τ = 1.0 s. Symbols: experiments from [20], Lines: this work 
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Figure S30: Speciation in during H2/O2/N2/NO oxidation in jet stirred reactor at ϕ = 1.0, 10 atm 
and τ = 1.0 s. Symbols: experiments from [20], Lines: this work 
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5. Burner stabilized flames 
 

 

Figure S31: Speciation in H2/NH3/O2/Ar in burner stabilized premixed flames at ϕ = 1.91, 4.7 kPa. 
Symbols: experiments from [21], Lines: this work. 
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