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1. Complete validation data set: fuel composition, combustion conditions and 

references of experimental data presented in the following figures and tables. 

1.1 Core C1-C5 chemistry 
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Fig. 1: Validation of ignition delay times of various hydrocarbons from C1 to C5 available in the core 

mechanism.  

Fuel Ref Conditions 

H2-CO in-house 

(Keromnes2013) 

ű = 0.5, 1.74% H2 + 1.74% CO + 3.47% O2 + 93.06% Ar, 1, 4, 16 atm 

H2-CH4 Zhang2012 ű = 0.5, 0-100% CH4 + H2 mixtures, 10 bar 

CH4 Petersen1996 ű = 0.4, 0.5% CH4 + 2.5% O2 + 97% Ar, 60 atm 

C2H2 Eiteneer2003 ű = 0.063, 0.25% C2H2 + 10% O2 + 89.75% Ar, 1.2 atm 

ű = 0.125, 0.5% C2H2 + 10% O2 + 89.5% Ar, 1.2 atm 

ű = 0.48, 0.5% C2H2 + 2.6% O2 + 96.9% Ar, 1.2 atm 

ű = 1.0, 0.5% C2H2 + 1.25% O2 + 98.25% Ar, 1.2 atm 

ű = 1.4, 0.5% C2H2 + 0.89% O2 + 98.61% Ar, 1.2 atm 

C2H4 Brown1999 ű = 1.0, 1% C2H4 + 3% O2 + 96% Ar, 2.1atm 

C2H6 Burcat1971 ű = 1.0, 4.54% C2H6 + 15.91% O2 + 79.55% Ar, 10.4 atm 

C3H4 Curran1996 ű = 2.25, 1% aC3H4 + 2% O2 + 97% Ar, 2.1atm 

ű = 2.25, 1% pC3H4 + 2% O2 + 97% Ar, 3.5 atm 

C3H6 Qin2001 ű = 0.5, 1.6% C3H6 + 14.4% O2 + 84.0% Ar, 3.94 bar  

ű = 1.0, 1.6% C3H6 + 7.2% O2 + 91.2% Ar, 1.14 bar 

ű = 0.5, 0.8% C3H6 + 7.2% O2 + 92% Ar, 3.85 bar 

ű = 2.0, 1.6% C3H6 + 3.6% O2 + 94.8% Ar, 4.1bar 

C3H8 Kim2001 ű = 1.0, 2% C3H8 + 10% O2 + 88% Ar, 1.04 atm 

ű = 2.0, 4% C3H8 + 10% O2 + 86% Ar, 1.37 atm 

ű = 0.5, 2% C3H8 + 20% O2 + 78% Ar, 1.06 atm 

C4H6 Fournet1999 ű = 1.38: 3% C4H6 + 12% O2 + 85% Ar, 8-10 atm 

ű = 1.38: 1% C4H6 + 4% O2 + 95% Ar, 8-10 atm 

ű = 0.69: 1% C4H6 + 8% O2 + 91% Ar, 8-10 atm 

N-C4H8 Li2017 ű = 0.5: 1.72% C4H8 + 20.64% O2 + 77.64% N2, 10 atm 

I-C4H8 Li2017 ű = 0.5: 1.72% C4H8 + 20.64% O2 + 77.64% N2, 10 atm 

ű = 1.0: 3.38% C4H8 + 20.29% O2 + 76.33% N2, 10 atm 

ű = 2.0: 6.54% C4H8 + 19.63% O2 + 73.83% N2, 10 atm 

N-C4H10 Horning2002 

Burcat1971 

Healy2010 

Healy2010 

ű = 1.0: 1.0% nC4H10 + 6.5% O2 + 92.5% Ar, 1.2 atm 

ű = 1.0: 2.5% nC4H10 + 16.25% O2 + 81.25% Ar, 10 atm 

ű = 1.0: 2.5% nC4H10 + 16.25% O2 + 81.25% Ar, 10 atm 

ű = 0.5: 1.595% nC4H10 + 20.7% O2 + 77.71% Ar, 20 atm 

N-C5H10 Cheng2016 ű = 0.5: 0.5% nC5H10 + 7.5% O2 + 92% Ar, 10 atm 

ű = 1.0: 0.5% nC5H10 + 3.75% O2 + 95.75% Ar, 10 atm 

ű = 2.0: 0.5% nC5H10 + 1.875% O2 + 97.625% Ar, 10 atm 

I-C5H10 Westbrook2015 ű = 2.0: 0.21053% iC5H10 + 0.78947% O2 + 99% Ar, 1.7, 11, 31 atm 
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Fig. 2: Validation of laminar flame speed of various hydrocarbons from C1 to C5 present in the core 

mechanism. 
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Fuel Ref Conditions 

H2-CO McLean1994 300K; 1 atm 

CH4-H2 In-house (Richter2016) 373K; 1 atm 

CH4 Lowry2011, Rozenchan2002, Gu2000, Kochar2011,  

Davis1998, Hassan1998, Vagelopoulos1998,  

Vagelopoulos1994, Egolfopoulos1990, Taylor1991   

298K; 1, 5, 10 atm 

C2H2 Egolfopoulos1990, Scholte1959, Gibbs1959, Shen2015, 

Jomaas2005, Ravi2015 

298K; 1 atm 

C2H4 Jomaas2005, Hassan1994, Kochar2011, Egolfopoulos1990 300K; 1, 2, 5 atm 

C2H6 Kochar2010, Jomaas2005, Egolfopoulos1990,  

Vagelopoulos1998, Konnov2003, Aung1995, Davis1998,  

Bosschaart2004, Dyakov2007 

300K; 1, 5, 10 atm 

C3H4 Davis1998 298 K; 1 atm 

C3H6 Saeed2007, Jomaas2005, Burke2015, Davis1998 298 K; 1 atm 

C3H8 Kochar2010, Jomaas2005, Razus2010, Tang2010,  

Bosschaart2004, Law2004, Zhao2004, Davis1998, 

Hassan1998, Vagelopoulos1998, Zhou1996,  

VanMaaren1994, Tseng1993, Metghalchi1980, Gibbs1959, 

Dugger1952 

298 K; 1, 5 atm 

C4H6 Davis1998 298 K; 1 atm 

N-C4H8 Davis1998, Zhao2015 298 K; 1 atm 

I-C4H8 Davis1998, Zhao2015, Zhou2016 298, 358, 398 K; 1 atm 

N-C4H10 Davis1998, Hirasawa2002, Bosschaart2004 298 K; 1 atm 

N-C5H10 Cheng2017 353, 393, 433 K; 1, 2, 4 atm 

I-C5H10 Cheng2017 353 K; 1 atm 
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Fig. 3: Validation of speciation data in laminar flame of various hydrocarbons from C1 to C5 present in 

the core mechanism.  

 

Fuel Ref Conditions 

CH4 Castaldi1995 ű = 2.6, 30.9% CH4 + 23.78% O2 + 45.3% Ar, 1 atm 

C2H2 Bierkandt2015 ű = 2.4, 24.5% C2H2 + 25.5% O2 + 50.0% Ar, 0.04atm 

C2H4 Castaldi1996 ű = 3.06, 21.3% C2H4 + 20.9% O2 + 57.8% Ar, 1 atm 

C3H4 Hansen2007 ű = 1.8, 18.37% C3H4 + 40.83% O2 + 40.8% Ar; 0.0333 atm 

C3H6 Atakan1998 ű = 2.32, 25.5% C3H6 + 49.5% O2 + 25% Ar, 0.05 atm 

C3H8 Cool2005 ű = 1.8, 15.25% C3H8 + 42.37% O2 + 42.37% Ar, 0.04atm 

n-C4H8 Schenk2013 ű = 1.7, 16.5% nC4H8 + 58.5% O2 + 25% Ar, 0.04 bar 

i-C4H8 Schenk2013 ű = 1.7, 16.5% iC4H8 + 58.5% O2 + 25% Ar, 0.04 bar 

n-C4H10 Marinov1998 ű = 2.6, 15.67% nC4H10 + 39.64% O2 + 45.04% Ar, 1 atm 

i-C5H10 Ruwe2017 ű = 1.8, 14.5% iC5H10 + 60.5% O2 + 25% Ar, 0.04 bar 
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1.2 n-Paraffins 

 

Fig. 4: Validation of ignition delay times of various hydrocarbons from nC6-nC16-paraffins available in 

the mechanism.  

Fuel Ref Conditions 

N-C6H12 Yahyaoui2006 ű =0.5, 0.1% nC6H12 + 1.8%O2 + 98.1% Ar, 10 atm 

ű = 1.0, 0.1% nC6H12 + 0.9%O2 + 99% Ar, 10 atm 

ű = 1.5, 0.1% nC6H12 + 0.6%O2 + 99.3% Ar, 10 atm 

N-C6H14 Davidson2014 ű = 0.5, 0.21% nC6H14 + 4%O2 + 95.79% Ar, 1.6 atm 

ű = 1.0, 0.42% nC6H14 + 4%O2 + 95.58% Ar, 1.9, 3.4 atm 

N-C7H16 Zhang2016 ű = 0.25, 0.47 nC7H16, 20.9 O2 + 78.6 N2, 12 atm 

ű = 1.0, 1.87% nC7H16, 20.61 O2 + N2 77.52 N2, 6.5, 14.8 atm 

N-C9H20 He2016 ű = 0.5: 0.143% nC9H20 + 4% O2 + 95.857% Ar, 2.1atm 

ű = 0.286% nC9H20 + 4% O2 + 95.714% Ar, 10.5 atm 

ű = 0.571% nC9H20 + 4% O2 + 95.429% Ar, 20.7 atm 

N-C10H22 Horning2002 ű = 1.0: 0.2% C10H22 + 3.1% O2 + 96.7% Ar, 1.2 atm 

N-C12H26 In-house 

(Richter2019) 

ű = 1.0: 0.6% nC12H26 +9.9% O2 + 89.6% N2, 16 bar 

N-C16H34 Assad2009 ű = 1.0: 0.8% nC16H34 + 20.8% O2 + 78.3% N2, 4 bar 
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Fig. 5: Model validation of laminar flame speed as function of fuel stoichiometry for n-paraffins with 

carbon number C6 to C16.  

Fuel Ref Conditions 

N-C6H12 Fan2016 353 K; 1, 2, 5, 10 atm 

N-C6H14 Kelley2010, Ji2010 353 K; 1, 2, 5, 10 atm 

N-C7H16 Kelley2010 353 K; 1, 2, 5, 10 atm 

N-C9H20 Ji2010 403 K; 1 atm 

N-C10H22 Ji2010, Bikas2001, Comandini2015, Kumar2007, Hui2013, 

Kim2013, Munzar2013, Singh2011 

403 K; 1 atm 

N-C12H26 In-house (Richter2019), Kumar2007 473 K; 1, 3, 6 atm 

N-C16H34 Li2013 443 K; 1 atm 
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Fig. 6: Validation of speciation data in laminar flame of n-hexene, n-heptane, and n-decane present in 

the reaction mechanism. 

Fuel Ref Conditions 

N-C6H12 Nawdiyal2015 ű = 1.0, 4% 1-C6H12 + 36% O2 + 60.0% Ar, 0.02 atm 

N-C7H16 Seidel2015 ű = 1.69, 10% nC7H16 + 65% O2 + 25% Ar, 0.04 bar 

N-C10H22 Doute1995 ű = 1.7, 3.2% nC10H22 + 28.6 O2 + 68.2% N2, 1atm 

 

1.3 Iso-paraffins 

 

Fig. 7: Validation of ignition delay times of various iso-paraffins present in the mechanism. 

Fuel Ref Conditions 

I-C8H16 Hu2017 ű = 1.0: 1% iC8H16 + 12% O2 + 87% Ar, 2,4,8 atm 

ű = 2.0: 1% iC8H16 + 6% O2 + 93% Ar, 10 atm 

ű = 0.5: 1% iC8H16 + 24% O2 + 75% Ar, 2 atm 

I-C8H18 Shen2008 

Oehlschlaeger2004 

ű = 1.0, 0.5% iC8H18 + 6.5% O2 + 93% Ar, 1 atm 

I-C10H22 in-house 

(Slavinskaya2013) 

ű = 1.0, 0.64% iC10H22 + 9.87O2 + 89.5 N2, 16 bar 

I-C11H24 in-house 

(Richter2019a) 

ű = 1.0, 0.58% iC11H24 + 9.88% O2 + 89.53% N2, 16 bar 

ű = 2.0, 1.15% iC11H24 + 9.77% O2 + 89.08 % N2, 16 bar 
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I-C15H32 in-house 

(Richter2018) 

ű = 1.0, 0.43% iC15H32 + 9.91% O2 + 89.66% N2, 16 bar 

ű = 2.0, 0.85% iC15H32 + 9.83% O2 + 89.32 % N2, 16 bar 

 

 

Fig. 8: Model validation of laminar flame speed as function of fuel stoichiometry for various iso-

paraffins.  

Fuel Ref Conditions 

I-C8H16 2,4,4-trimethyl-1-pentene, Hu2018 373 K; 1, 3, 5 atm 

I-C8H18 Iso-octane, In-house (Richter2019), Kumar2007, 

Galmiche2012 

473 K; 1, 3, 6 bar 

I-C10H22 ATJ-SPK, In-house (Richter2019a) 473 K; 1, 3, 6 bar 

I-C11H24 ATJ-SPK, In-house (Richter2019a) 473 K; 1, 3, 6 bar 

I-C15H32 Farnesane, In-house (Richter2018) 473 K; 1, 3, 6 bar 

 

 

Fig. 9: Validation of speciation data in laminar flame of i-C8H18 (iso-octane) and i-C10H22 (exp.:1-methyl 

nonane, model: 2,7 dimethyl-octane) present in the mechanism.  

Fuel Ref Conditions 

I-C8H18 Zeng2017a ű = 1.47, 5.25% iC8H18 + 44.75% O2 + 50% Ar; 0.04 bar 

I-C10H22 (1-

methylnonane) 

In-house 

(Osswald2014) 

ű = 1.5, 0.23% iC10H22 + 35% H2 + 14% O2 + 49% Ar, 0.02 bar 
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1.4 Cyclo-paraffins 
 

 

Fig. 10: Validation of ignition delay times of various cy-paraffins available in the mechanism.  

Fuel Ref Conditions 

cy-C6H12 in-house 

(Richter2019) 

ű = 1.0, 1.1% cyC6H12 +9.8% O2 + 89.1% N2, 16 bar 

cy-C9H18 Dubois2009 ű = 0.3, 0.215% cyC9H18 + 0.98% O2 + 99% Ar, 11 atm 

ű = 0.5, 0.36% cyC9H18 + 0.97% O2 + 99% Ar, 11 atm 

ű = 1.0, 0.69% cyC9H18 + 0.93% O2 + 99% Ar, 11 atm 

cy-C10H18 Comandini2014 ű = 0.2, 0.014% cyC10H18 + 0.986% O2 + 99% N2, 10 bar 

ű = 0.5, 0.033% cyC10H18 + 0.967% O2 + 99% N2, 11 bar 

ű = 1.0, 0.065% cyC10H18 + 0.935% O2 + 99% N2, 11 bar 

ű = 1.5, 0.094% cyC10H18 + 0.906% O2 + 99% N2, 10 bar 

 

 

 

Fig. 11: Model validation of laminar flame speed as function of fuel stoichiometry for various cy-

paraffins.  

Fuel Ref Conditions 

cy-C6H12 Cyclohexane, Richter2019 473 K; 1, 3, 6 bar 

cy-C9H18 n-Propylcyclohexane, Richter2019 473 K; 1, 3, 6 bar 

cy-C10H18 Decalin, Comandini2014 403 K; 1 atm 
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Fig. 12: Validation of speciation data in laminar flame of cyclohexane, n-propylcyclohexane, and decalin 

present in the mechanism.  

Fuel Ref Conditions 

cy-C6H12 Li2011 ű = 2.0, 12.727% cyC6H12 + 57.27% O2 + 30% Ar, 0.04 bar 

cy-C9H18 Pousse2010 ű = 0.68, 0.81% cyC9H18 + 7.1% CH4 + 36.8% O2 + 55.29% Ar, 0.07 atm 

cy-C10H18 Zeng2017 ű = 1.8, 5.52% Decalin + 44.48% O2 + 50% Ar; 0.04 atm 

 

1.5 Aromatics and PAH (including cyclo-aromatics) 

 

 

Fig. 13: Validation of ignition delay times of various aromatics available in the mechanism. 

Fuel Ref Conditions 

Benzene Burcat1986 ű = 0.25, 0.00419% C6H6 + 0.1257% O2 + 0.8701 Ar, 2.0  atm 

ű = 0.5, 0.0135 % C6H6 + 0.2031% O2 + 0.7833 Ar, 2.3 atm 

ű = 1.0, 0.0169 % C6H6 + 0.12675% O2 + 0.85635 Ar, 2.5 atm 

ű = 2.0, 0.01358 % C6H6 + 0.0509% O2 + 0.9355 Ar, 2.5 atm 

Toluene  Richter2019 ű = 1.0: 1.1% C7H8 + 9.8% O2 + 89.1% N2, 16 bar 

Styrene Pengloan2001 ű = 0.5, 0.25% C8H8 + 5% O2 + 94.75% Ar, 1.43 atm 

n-C6H5C3H7 Richter2019 ű = 1.0, 0.82% C9H12 + 9.84% O2 + 89.34% N2, 16 bar 

Tetralin Wang2013 ű = 0.5, 0.8% C10H12 + 20.67% O2 + 78.36% N2, 13, 37 bar 

ű = 1.0, 1.6% C10H12 + 20.7% O2 + 77.7% N2, 13 bar 

Methylnaphthalene Pfahl1996 ű = 1.0, 1.5% MN + 20.7% O2 + 77.8% N2, 13 bar 
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Fig. 14: Model validation of laminar flame speed as function of fuel stoichiometry for various aromatics.  

Fuel Molecule, Ref Conditions 

C6H6 Benzene, Davis1998, Heimel1957, Gibbs1959 298 K; 1 atm 

C7H8 Toluene, Richter2019 

Kumar2007, Hui2012 

473 K; 1, 3, 6 bar 

470 K; 1 bar 

n-C6H5C3H7 n-propylbenzene, Richter2019 473 K; 1, 3, 6 bar 

 

  

Fig. 15: Validation of speciation data in laminar flame of benzene, toluene, styrene, indane, and n-

propylbenzene present in the mechanism.  

Fuel Ref Conditions 

Benzene Bittner1981 ű = 1.8, 13.5% C6H6 + 56.5% O2 + 30% Ar, 0.026 atm 

Toluene Detilleux2009 ű = 2.0, 9.9% C7H8 + 44.5% O2 + 45.6% Ar, 0.05atm 

Styrene  Yuan2015 ű = 1.7, 7.27% C8H8 + 42.73% O2 + 50% Ar, 0.04 bar 

Indane Pousse2010a ű = 0.67, 0.9% C9H10 + 7.1% CH4 + 36.8% O2 + 55.2% Ar, 0.066 atm, 

due to unclear input data of flow rate, an estimated rate of 0.5 gm/s is 

taken for model simulation 

n-C6H5C3H7 Wang2013z ű = 1.79, 6.5% C9H12 + 43.52% O2 + 50% Ar, 0.04 bar 
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Fig. 16: Model prediction of polyynes measured in (a) acetylene flame ˒ = 2.4, 40 mbar. 

[Bierkandt2015], (b) benzene flame, ˒  = 1.8, 0.026 atm [Bittner1981], (c) styrene flame ˒ = 1.7, 0.0395 

atm [Yuan2015], (d) Decalin flame, ˒  = 1.8, 0.04 atm., [Zeng2017] and (e) iso-octane flame ˒  = 1.47, 0.04 

bar [Zeng2017a]. 

Fuel Ref Conditions 

C2H2 Bierkandt2015 ű = 2.4, 24.5% C2H2 + 25.5% O2 + 50.0% Ar, 0.04atm 

C6H6 Bittner1981 ű = 1.8, 13.5% C6H6 + 56.5% O2 + 30% Ar, 0.026 atm 

C8H8 Yuan2015 ű = 1.7, 7.27% C8H8 + 42.73% O2 + 50% Ar, 0.04 bar 

C10H18 Zeng2017 ű = 1.8, 5.52% Decalin + 44.48% O2 + 50% Ar; 0.04 atm 

I-C8H18 Zeng2017a ű = 1.47, 5.25% I-C8H18 + 44.75% O2 + 50% Ar; 0.04bar 
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1.6 Oxygenates ï Alcohols and OME intermediates 

 

 

Fig. 17: Ignition delay times of oxygenates including alcohols, aldehydes and oxymethylene ethers.  

Fuel Ref Conditions 

CH3OH Noorani2010 

Burke2016 

ű = 1.0, 3.1% CH3OH + 4.65%O2 + 92.25% Ar, 10 atm 

ű = 1.0, 5.7% CH3OH + 8.55%O2 + 85.75% Ar, 50 atm 

ű = 2.0, 21.88% CH3OH + 16.41%O2 + 61.71% N2, 51 atm 

CH3CHO Yasunaga2008 ű = 0.5, 1% CH3CHO + 5%O2 + 94% Ar, 2.0 atm 

ű = 1.0, 2% CH3CHO + 5%O2 + 93% Ar, 2.1 atm 

ű = 2.5, 2% CH3CHO + 2%O2 + 96% Ar, 2.3 atm 

C2H5OH Natarajan1981 ű = 0.5: 1.43% C2H5OH + 8.57% O2 + 90% Ar, 1 bar 

ű = 1.0: 2.5% C2H5OH + 7.5% O2 + 90% Ar, 1 bar 

nC3H7CHO Davidson2010 ű = 1.0, 1% nC3H7CHO + 5.5% O2 + 93.7% Ar, 2 atm 

ű = 2.0, 1% nC3H7CHO + 2.75% O2 + 96.3% Ar, 1.4 atm 

nC4H9OH Black2010 ű = 0.5, 0.6% nC4H9OH + 7.2% O2 + 92.2% Ar, 8 atm 

ű = 1.0, 0.6% nC4H9OH + 3.6% O2 + 95.8% Ar, 8 atm 

ű = 2.0, 0.6% nC4H9OH + 1.8% O2 + 97.6% Ar, 8 atm 

DME in-house (Ngugi2020) ű = 1.0, 1.3% DME + 3.9% O2 + 94.8% N2, 1,4, 16 bar 

OME1 in-house (Ngugi2020) ű = 1.0, 0.95% OME1 + 3.8% O2 + 95.2% N2, 1,4, 16 bar 

 



16 
 

 

Fig. 18: Laminar flame speed of oxygenates including alcohols, aldehydes and oxy methyl ethers.  

Fuel Ref Conditions 

CH3CHO Christensen2015 298 K; 1 atm 

C3H7CHO Veloo2013 343 K; 1 atm 

CH3OH Vancoillie2012, Egolfopoulos1992, Veloo2010 343 K; 1atm 

C2H5OH Egolfopoulos1992a, Liao2007 298 K; 1 atm 

C4H9OH Richter2019b 473 K; 1, 3, 6 bar 

DME Vries2011, Wang2009, Daly2001, Qin2005 298 K; 1, 5, 10 atm 

OME1 Ngugi2020 473 K; 1, 3, 6 bar 

OME3 Sun2017 408 K; 1 atm 
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Fig. 19: Validation of speciation data in laminar flame of various oxygenates present in the mechanism.  

Fuel Ref Conditions 

CH3CHO Leplat2010 ű = 1.0, 7.5% CH3CHO + 18.7% O2 + 73.8% Ar, 0.05 atm 

DME Cool2007 

Zeng2017a 

ű = 1.2, 8.5% DME + 21.2% O2 + 70.3% Ar, 0.04 bar 

ű = 1.84, 19.03% DME + 30.98% O2 + 50% Ar; 0.04 bar 

OME1 Sun2017 ű = 1.0, 15% OME1 + 60% O2 + 25% Ar, 0.033 bar 

OME3 Sun2017 ű = 1.0, 7.15% OME3 + 42.85% O2 + 50% Ar; 0.033 bar 

 

1.7 Speciation in laminar burner stabilized flames 
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Fig. 20: Prediction of direct intermediate species formed from the fuel hydrocarbon in the stabilized 

flames presented earlier. (a) n-C7H16, ű = 1.69, 40 mbar [Seidel2015], (b) i-C8H18, ű = 1.47, 40 mbar 

[Zeng2017a], (c) cy-C6H12, ű =2.0, 40 mbar [Li2011], (d) C6H6, ű =1.8, 26 mbar [Bittner1981], (e) 

C9H12, ű =1.79, 40 mbar [Wang2013z], (f) CH4/C9H10, ű =0.67, 67 mbar [Pousse2010a], (g) C10H18, ű 

=1.8, 40 mbar [Zeng2017].  

Fuel Ref Conditions 

N-C7H16 Seidel2015 ű = 1.69, 10% nC7H16 + 65% O2 + 25% Ar, 0.04 bar 

I-C8H18 Zeng2017a ű = 1.47, 5.25% I-C8H18 +44.75% O2 + 50%Ar; 0.04 bar 

cy-C6H12 Li2011 ű = 2.0, 12.727% cyC6H12 + 57.27% O2 + 30% Ar, 0.04 bar 

C6H6 Bittner1981 ű = 1.8, 13.5% C6H6 + 56.5%O2 +30%Ar, 0.026 atm 

n-C6H5C3H7 Wang2013z ű = 1.79, 6.5% C9H12 + 43.52%O2 + 50%Ar, 0.04 bar 

C9H10 Pousse2010a ű = 0.67, 0.9% Indane + 7.1%CH4 + 36.8%O2 + 55.2% Ar, 0.066 atm 

C10H18 Zeng2017 ű = 1.8, 5.52% Decalin + 44.48% O2 + 50% Ar; 0.04 atm 
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Fig. 21: Predictions of 4- and 5- ring aromatics in atmospheric laminar burner stabilized flame C2H4-

O2-Ar (F = 3.06) Exp. [Castaldi1996]. 

1.8 Speciation in jet-stirred reactors 
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Fig. 22: Predictions of major species in jet-stirred reactor  

Fuel Ref Conditions 

CH3OH Burke2016 ű = 0.5, 0.2% CH3OH + 0.6% O2 in N2, 1 atm, t = 0.05 s 

C2H5OH Leplat2011 ű = 1.0, 0.2% C2H5OH + 0.6% O2 in N2, 10 atm, t = 0.7 s 

DME Dagaut1998 ű = 1.0, 0.11% DME + 0.3% O2 in N2, 10 atm, t = 1.0 s 

OME1 Sun2018 ű = 0.5, 0.09% OME1 + 0.7% O2 in N2, 10 atm, t = 0.7 s 

H2-CO2 LeCong2009 ű = 0.2, 1% H2 + 30% CO2 + 2.5% O2 in N2, 1 atm, t = 0.12 s 

CH4-H2 LeCong2009 ű = 0.3, 0.8% CH4 + 0.8% H2 + 6.7% O2 in N2, 10 atm, t = 0.25 s 

CH4-H2-CO LeCong2009 ű = 0.3, 0.8% CH4 + 0.4% H2 + 0.4% CO + 6.7% O2 in N2, 1 atm, t = 0.12 s 

CH4-H2-CO2 LeCong2009 ű = 1.5, 0.8% CH4 + 0.8% H2 + 20% CO2 + 1.3% O2 in N2, 1 atm, t = 0.12 s 

C2H2 Tan1994 ű = 1.0, 0.15% C2H2 + 0.375% O2 in N2, 1 atm, t = 0.12 s 

N-C6H14 + 

I-C8H18 

Dagaut2002 ű = 1.0, 0.095% N-C6H14 + 0.005% I-C8H14 + 0.95% O2 in N2, 10 atm, t = 0.7 s 
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N-C7H16 Herbinet2012 ű = 1.0, 0.5% N-C7H16 + 5.5% O2 in He, 1.06 atm, t = 2.0 s 

N-C9H20 Rotavera2011 ű = 1.0, 0.1% N-C9H20 + 1.4% O2 in N2, 1 atm, t = 0.07 s 

I-C8H18 Moreac2006 ű = 1.0, 0.125% I-C8H18 + 1.56% O2 in N2, 10 atm, t = 1 s 

cy-C9H18 Dagaut2002 ű = 1.0, 0.1% cyC9H18 + 1.35% O2 in N2, 1 atm, t = 0.07 s 

C6H6 Dagaut2002 ű = 1.0, 0.15% C6H6 + 1.125% O2 in N2, 1 atm, t = 0.07 s 

C7H8 Dagaut2002 ű = 1.0, 0.15% C7H8 + 1.35% O2 in N2, 1 atm, t = 0.1 s 

C6H5C2H5 Dagaut2002 ű = 1.0, 0.13% ebz + 1.3% O2 in N2, 1 atm, t = 0.12 s 

C10H12 Dagaut2013 ű = 1.0, 0.1% tetralin + 1.3% O2 in N2, 1 atm, t = 0.1 s 

C10H11  Mati2007 ű = 1.5, 0.1% Methylnaphthalene + 0.9% O2 in N2, 1 atm, t = 0.1 s 

 

2. Comparison for  selected fuels (and conditions) validation of current model with 

previous model version.  

The conditions and the references are same as presented in the main paper. The data are presented 

for selected conditions were deviation was found among previous models with respect to 

measurements. The straight lines are calculations from current model and the previous model 

prediction are shown as dashed lines. 

 
















