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Supplemental Information 

1. Mechanism performance for ethylene 

1.1 Shock tube ignition delay times of ethylene 
1.1.1 Hidaka et al. experimental data[1] 
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Figure S1: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.2 Brown and Thomas experimental data[2] 
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Figure S2: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.3 Collect and Spadaccini experimental data[3] 
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Figure S3: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.4 Horning experimental data (Stanford)[4] 

0.745 0.750 0.755 0.760 0.765 0.770 0.775 0.780 0.785 0.790
5x101

102

1.5x102

2x102

2.5x102

3x102
3.5x102

4x102

(a1) Mixture: 4% C2H4/12% O2/84% Ar

 pave = 1.3 atm

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]
0.770 0.775 0.780 0.785 0.790 0.795 0.800

4x101

9x101

1.4x102

1.9x102

2.4x102

2.9x102
3.4x102
3.9x102

(a2) Mixture: 4% C2H4/12% O2/84% Ar

 pave = 2.1 atm

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]

0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.78
4x101

4x102 (b1) Mixture: 2% C2H4/6% O2/92% Ar

 pave = 1.1 atm

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]
0.71 0.72 0.73 0.74 0.75 0.76 0.77 0.78 0.79 0.80

4x101

4x102 (b2) Mixture: 2% C2H4/6% O2/92% Ar

 pave = 2.1 atm
Ig

ni
tio

n 
de

la
y 

tim
e 

[μ
s]

1000/T [K-1]

0.62 0.63 0.64 0.65 0.66 0.67 0.68 0.69 0.70 0.71 0.72
5x101

102

1.5x102

2x102

2.5x102

3x102
3.5x102

(c1) Mixture: 1% C2H4/3% O2/96% Ar

 pave = 1.25 atm

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]
0.66 0.67 0.68 0.69 0.70 0.71 0.72 0.73 0.74 0.75

5x101

1.5x102

2.5x102

3.5x102

4.5x102

(c2) Mixture: 1% C2H4/3% O2/96% Ar

 pave = 2.1 atm

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]  
Figure S4: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.5 Kalitan et al. experimental data[5] 
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Figure S5: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.6 Penyazkov et al. experimental data[6] 
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Figure S6: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 



8 

1.1.7 Tereza et al. experimental data[7] 
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Figure S7: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.8 Saxena et al. experimental data[8] 
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Figure S8: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.9 Davidson et al. experimental data[9] 
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Figure S9: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.10 Kopp et al. experimental data[10] 
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Figure S10: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.11 Mathieu et al. experimental data[11] 
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Figure S11: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.12 Xiong et al. experimental data[12] 
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Figure S12: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 

1.1.13 Shao et al. experimental data[13] 
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Figure S13: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 

1.1.14 Baigmohammadi et al. experimental data[14] 
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Figure S14: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.15 Yang et al. experimental data[15] 
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(c1) Mixture: 12.28% C2H4/18.42% O2/69.3% N2
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Figure S15: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.1.16 Xiong et al. experimental data[16] 
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Figure S16: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 

1.1.17 Dong et al. experimental data[17] 
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(a) Mixture: 6.54% C2H4/19.63% O2/73.83% N2
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Figure S17: Shock tube ignition delay times for ethylene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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1.2 Rapid compress machine ignition delay times of ethylene 
1.2.1 Baigmohammadi et al. experimental data[14] 
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Figure S18: Rapid compress machine ignition delay times for ethylene mixtures. Symbols represent 
experimental data; lines denote model predictions with the selected mechanisms. 
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1.2.2 Dong et al. experimental data[17] 
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Figure S19: Rapid compress machine ignition delay times for ethylene mixtures. Symbols represent 
experimental data; lines denote model predictions with the selected mechanisms. 
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2. Mechanism performance for propene 

2.1 Shock tube ignition delay times of ethylene 
2.1.1 Burcat and Radhakrishnan experimental data[18] 
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Figure S20: Shock tube ignition delay times for propene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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2.1.2 Qin et al. experimental data[19] 
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Figure S21: Shock tube ignition delay times for propene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 

2.1.3 Burke et al. experimental data[20] 

(1) Fuel in diluent  
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Figure S22: Shock tube ignition delay times for propene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 

 (2) Fuel in air 



26 

0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.78 0.80

102

103

 p = 2 atm

(a1) Mixture: 2.25% C3H6/20.53% O2/77.22% N2
Ig

ni
tio

n 
de

la
y 

tim
e 

[μ
s]

1000/T [K-1]
0.70 0.72 0.74 0.76 0.78 0.80 0.82 0.84 0.86 0.88 0.90 0.92

102

103

 p = 10 atm, NUIG
 p = 10 atm, TAMU
 p = 10 atm, RPI

(a2) Mixture: 2.25% C3H6/20.53% O2/77.22% N2

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]

0.74 0.77 0.80 0.83 0.86 0.89 0.92 0.95

102

103
 p = 40 atm, RPI
 p = 40 atm, KAUST

(a3) Mixture: 2.25% C3H6/20.53% O2/77.22% N2

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]
0.71 0.76 0.81 0.86 0.91

102

103

 p = 10 atm, NUIG
 p = 10 atm, TAMU
 p = 10 atm, RPI

(b1) Mixture: 4.46% C3H6/20.07% O2/75.47% N2

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]



27 

0.78 0.80 0.82 0.84 0.86 0.88 0.90 0.92 0.94 0.96 0.98 1.00

102

103
 p = 40 atm, RPI
 p = 40 atm, KAUST

(b2) Mixture: 4.46% C3H6/20.07% O2/75.47% N2
Ig

ni
tio

n 
de

la
y 

tim
e 

[μ
s]

1000/T [K-1]
0.72 0.74 0.76 0.78 0.80 0.82 0.84 0.86 0.88 0.90

102

103

 p = 10 atm

(c1) Mixture: 8.54% C3H6/19.21% O2/72.25% N2

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]

0.74 0.78 0.82 0.86 0.90 0.94 0.98 1.02
101

102

103  p = 40 atm, RPI
 p = 40 atm, KAUST

(c2) Mixture: 8.54% C3H6/19.21% O2/72.25% N2

Ig
ni

tio
n 

de
la

y 
tim

e 
[μ

s]

1000/T [K-1]  
Figure S23: Shock tube ignition delay times for propene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 

2.1.4 Shao et al. experimental data[13] 
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Figure S24: Shock tube ignition delay times for propene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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3. Mechanism performance for 1-butene 

3.1 Shock tube ignition delay times of 1-butene 
3.1.1 Heyberger et al. experimental data[21] 
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Figure S25: Shock tube ignition delay times for 1-butene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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3.1.2 Pan et al. experimental data[22] 
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Figure S26: Shock tube ignition delay times for 1-butene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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3.1.3 Li et al. experimental data[23] 
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Figure S27: Shock tube ignition delay times for 1-butene mixtures. Symbols represent experimental 
data; lines denote model predictions with the selected mechanisms. 
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