5. Validation for C2Hs

Shock tube ignition delay time
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5.4) de Vries, J., Hall, J. M., Simmons, S. L., Rickard, M. J,, Kadlitan, D. M., & Petersen, E.
L., Combustion and flame, 150(1-2) (2007) 137-150.
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5.5) de Vries, J., Hall, J. M., Simmons, S. L., Rickard, M. J,, Kalitan, D. M., & Petersen, E.
L., Combustion and flame, 150(1-2) (2007) 137-150.
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RCM Ignition delay time

5.6) Baigmohammadi, M., Patel, V., Martinez, S., Panigrahy, S., Ramalingam, A., Burke,
U. & Curran, H. J., Energy & Fuels, 34(3) (2020) 3755-3771.
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Speciation in Jet-stirred reactor

5.7) Dagaut, P., Cathonnet, M., & Boettner, J. C. International journal of chemical kinetics,
23(5) (1991) 437-455.
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6. Validation for C2H4

Shock tube ignition delay time
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Kinetics, 44(6) (2012) 423-432.
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RCM Ignition delay time

6.10) Baigmohammadi, M., Patel, V., Martinez, S., Panigrahy, S., Ramalingam, A., Burke,
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Speciation in Jet-stirred reactor

6.11) Lopez, J. G., Rasmussen, C. L., Alzueta, M. U., Gao, Y., Marshdl, P., &
Glarborg, P. Proceedings of the Combustion Institute, 32(1) (2009) 367-375.
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Speciation in Flow reactor

6.14) Carriere, T., Westmoreland, P. R., Kazakov, A., Stein, Y. S,, & Dryer, F. L.,

Proceedings of the Combustion Institute, 29(1) (2002) 1257-1266.

0.5% Cz2Ha
0.6% 02, 98.9% N:
¢$=25T= 850K, p= 10.0 atm
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--‘
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Mole fractio

Mole fraction

0.5% Cz2Ha
0.6% 02, 98.9% N:
¢ =25 T= 850K, p= 10.0 atm

5x10-4
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4x10°4 r \\ 8@ CH:0
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2x10-*
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4%10-3
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|e o
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0.5% Cz2Ha
0.6% 02, 98.9% N:
¢=25T= 950K, p= 5.0 atm

6x10°3
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= = AramcoMech3.0
8@ CO - a B [ ]
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8 CO: - e [ |
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0.5% Cz2Ha
0.6% 02, 98.9% N2
¢=25T= 950K, p= 5.0 atm

— NUIGMechl.l
= = AramcoMech3.0

0.5% Cz2Ha
0.6% 02, 98.9% N2
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0.5% CzHa
0.6% 02, 98.9% N:
¢=25T= 950K, p = 5.0atm

— NUIGMechl.l

2.5x10°% __._! = = AramcoMech3.0

g ‘e = ® CH:0
'; 2x10-%
o
© "
&= 1.5x10
Q
3 104
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0.1 0.2 0.3 0.4 0.5
Time /s

6.15) Dagaut, P., Boettner, J. C., & Cathonnet, M. (1991). Combustion science and
technology, 77(1-3), 127-148.

0.15% CzHa
0.6% 02, 99.25% N:
¢ =075, T= 888K, p= 10.0 atm
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Mole fraction

Mole fraction

0.15% CzHa
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¢ =075, T= 888K, p= 10.0 atm
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Mole fraction

Mole fraction

0.15% CzHa
0.6% 02, 99.25% N:
¢ =075, T= 888K, p= 10.0 atm
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0.15% CzHs
0.225% 02, 99.625% N2
¢ =2.0,T= 986K, p= 10.0 atm

1.6x107?
1.4x10°3
1.2x10°3
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= = AramcoMech3.0
@ CO

0
0

00 025 050 0.75 1.00 1.25 150 175 2.00

Time /s

0.15% CzHa
0.225% 02, 99.625% N:
¢ =2.0,T= 986K, p= 10.0 atm
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Mole fraction

Mole fraction
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Mole fraction

Mole fraction

0.3% CzHa
0.45% 02, 99.25% N:
¢$=2.0,T= 1163 K, p = 1.0 atm
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Mole fraction

Mole fraction
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Laminar flame speed

6.16) F. N. Egolfopoulos, D. L. Zhu, C. K. Law, Proceedings of the Combustion Institute 23 (1990) 471-478.
6.17) G. Jomaas, X. L. Zheng, D. L. Zhu, C. K. Law, Proceedings of the Combustion Institute 30 (2005) 193-200.
6.18) M. |. Hassan, K. T. Aung, O. C. Kwon,G. M. Faeth, Journal of Propulsion and Power 14 (1998) 479-488.
6.19) K. Kumar, G. Mittal, C. J. Sung, C. K. Law, Combustion and Flame 153 (2008) 343-361

6.20) Ravi, S., Sikes, T. G., Morones, A., Keeseg, C. L., & Petersen, E. L., Proceedings of the Combustion
Institute, 35(1) (2015) 679-686.

C,H jair, T =298 K, p_=1/2/5 atm
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/. Validation for CoH>
Shock tube ignition delay time
7.1) Eiteneer, B., & Frenklach, M., International Journal of Chemical Kinetics, 35(9)

(2003) 391-414.

0.5% C:zH:2
10.0% Oz, 89.4% Ar
¢ =0.12, p = 1.21 atm
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7.2) Fournet, R., Bauge, J. C., & Battin Leclerc, F. International journal of chemical
kinetics, 31(5) (1999) 361-379.
1.0% C:zH:z

4.0% 02, 95.0% Ar
¢ = 0.625, 9.0 atm
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3.0% CzH:
12.0% O, 85.0% Ar
¢ = 0.625, 9.0 atm
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7.3) Hidaka, Y ., Hattori, K., Okuno, T., Inami, K., Abe, T., & Koike, T. Combustion and

Flame, 107(4) (1996) 401-417.
1.0% C:zH:
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¢ =1.0,p=1.73 atm
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1.25% 02, 98.25% Ar

0.5% C:zH:

¢ = 1.0, 1.8 atm
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2.0% C:zH:
2.5% 02, 95.5% Ar
¢ =2.0,p=1.85atm

9x102 == NUIGMechl.1
i == = AramcoMech3.0
@ Exp Data :

0.675 0.700 0.725 0.750 0.775 0.800 0.825 0.850

1000K /T

7.4) Lokachari, N., Burke, U., Ramalingam, A., Turner, M., Hesse, R., Somers, K. P., ... &
Curran, H. J., Proceedings of the Combustion Institute, 37(1) (2019) 583-591.
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IDT / us
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1.0% C:zH:
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1.0% C:zH:
2.5% 02, 9.405% N2
¢ = 1.0, 19.93 bar

107 +
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102 o

101

— NUIGMechl.1l -
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107 o
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1000K/T
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1.0% C:zH:
2.5% 02z, 9.405% N:
¢ = 1.0, 30.34 bar

— NUIGMechl.1 Y
= = AramcoMech3.0 - - -
B Exp Data 27
104 o
2
: 10° 4
 —

10°% 4

0.90 0.95 1.00 1.05 1.10 1.15

1000K /T

7.5) Rickard, M. J. A., Hall, J. M., & Petersen, E. L., Proceedings of the Combustion
Institute, 30(2) (2005) 1915-1923.

0.5% CzH:
2.5% 02, 97.0% Ar
¢ = 0.5, 1.02 atm
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B Exp Data -
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—
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1000K /T
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IDT / us

0.5% C:zH:
1.25% 02, 98.25% Ar
¢ = 1.0, 1.16 atm

m— NUIGMechl.1
= =« AramcoMech3.0 H
E Dat .
oL L. .-
n
-1
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|_
a
10? +
0.5 0.6 0.7 0.8
1000K /T
1.45% C:z2H:
3.63% 02, 94.92% Ar
10331021
7.5x102 ]
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RCM Ignition delay time

7.6) Lokachari, N., Burke, U., Ramalingam, A., Turner, M., Hesse, R., Somers, K. P,, ...

Curran, H. J., Proceedings of the Combustion Institute, 37(1) (2019) 583-591.
*No ignition with AramcoMech3.0

7.75% CzH:z
19.4% 02, 54.7% Nz, 18.2% Ar
¢ = 1.0, 30.18 atm

— NUIGMechl.1l
1024 === AramcoMech3.0
@ Exp Data
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7.752% C:H:
19.38% 02, 54.7% N2, 18.2% Ar
¢ = 1.0, 9.92 atm

— NUIGMechl.1l
10?4 == = AramcoMech3.0 '
B Exp Data
n
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Speciation in Flow reactor

7.7) Alzueta, M. U., Borruey, M., Callgas, A., Millera, A., & Bilbao, R. Combustion
and flame, 152(3) (2008) 377-386.
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Mole fraction
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4x10™4
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Mole fraction

Mole fraction
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Mole fraction

Mole fraction
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Mole fraction

Mole fraction
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Mole fraction

Mole fraction
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Mole fraction

Mole fraction
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Mole fraction

Mole fraction
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Laminar flame speed

7.9) F. N. Egolfopoulos, D. L. Zhu, C. K. Law, Proceedings of the Combustion Institute 23 (1990) 471-478.

7.10) G. Jomaas, X. L. Zheng, D. L. Zhu, C. K. Law, Proceedings of the Combustion Institute 30 (2005) 193-200.
7.11) Lokachari, N., Burke, U., Ramalingam, A., Turner, M., Hesse, R., Somers, K. P,, ... & Curran, H. J.,
Proceedings of the Combustion Institute, 37(1) (2019) 583-591.

7.12) Shen, X., Yang, X., Santner, J., Sun, J., & Ju, Y. Proceedings of the Combustion Institute, 35(1) (2015) 721-728.
7.13) Rokni, E., Moghaddas, A., Askari, O., & Metghalchi, H., Journal of Energy Resources Technology, 137(1).(2015)

7.14) Ravi, S., Sikes, T. G., Morones, A., Keeseg, C. L., & Petersen, E. L., Proceedings of the Combustion
Institute, 35(1) (2015) 679-686.
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8. Validation of CH,/C,H,

Shock tube ignition delay time
8.1) M. Baigmohammadi et. al., Energy and Fuels 34 (7) (2020) 8808-8823.
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RCM Ignition delay time
8.2) M. Baigmohammadi et. al., Energy and Fuels 34 (7) (2020) 8808-8823.
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9. Validation of CH,/C,Hg
Shock tube ignition delay time

9.1) J.Huang et. al., Inc. Int J Chem Kinet 38: 221-233, 2006.

9.2) C. J. Aul et. al.,Combust. Flame 160 (2013) 1153-1167.
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9.3) E. L.Petersen et. al., J. Eng. Gas Turbines Power. Oct 2007, 129(4): 937-944.
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RCM Ignition delay time
9.4) S. Gersen et. al., Proc. Combust. 33, 2010.
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Laminar flame speed

Lowry, W., de Vries, J., Krejci, M., Petersen, E., Serinyel, Z., Metcalfe, W., Bourque, G., Jornal of
Engineering for Gas Turbines and Power, 133(9) (2011).
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10.Validation of C,H,/C,Hg

Shock tube ignition delay time

10.1) M. Baigmohammadi et. al., Energy and Fuels 34 (7) (2020) 8808-8823.
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RCM Ignition delay time

10.2)M. Baigmohammadi et. al., Energy and Fuels 34 (7) (2020) 8808-8823.
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11.Validation of C,H,/C3Hg
Shock tube ignition delay time

11.1) S. Martinez et. al., Combust. Flame [under review].
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RCM Ignition delay time

11.2)S. Martinez et. al., Combust. Flame [under review].
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0.962% CsHs, 8.654% CzHa
15.385% O, 47.0% Ar, 28.0% N2
¢ = 2.0, p = 19.95 atm

= NUIGMechl.l
== = AramcoMech3.0 + +
@ Exp Data
102 4
10! ¥ ? 7 7 7 7 ¥
1.12 1.14 1.16 1.18 1.20 1.22 1.24
1000K /T

165



IDT / ms

1.63% CsHs, 3.804% C:zHa
19.565% Oz, 28.0% Nz, 47.0% Ar
¢ = 1.0, p = 40.12 atm

10* +

== = AramcoMech3.0

= NUIGMechl.1
@ Exp Data +

112 114 116 1.18 1.20 1.22 1.24

1000K /T

166



167



12.Validation of C,Hg/C3Hg
Shock tube ignition delay time

12.1) S. Martinez et. al., Combust. Flame [under review].
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RCM Ignition delay time
12.2) S. Martinez et. al., Combust. Flame [under review].
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13. Validation for CoHsOH

Shock tube ignition delay time
13.1) F.R. Gillespie, Phd Thesis, National Univ. Ire. Galway, 2010
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1.25% C:HsOH
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13.2) Heufer, K. A., & Olivier, H. J. S. W., Shock Waves, 20(4) (2010) 307-316.

1.0% CzHsOH
3.0% 02, 11.28% N:
¢ = 1.00, 13.19 atm

— NUIGMechl.1l
= =« AramcoMech3.0 "
10°Y @ Exp Data
S
n
3 107
|—
2
107 4
10 4 " . - o "
0.7 0.8 0.9 1.0 1.1
1000K /T
1.0% CzHsOH
3.0% 02, 11.28% N2
¢ = 1.00, 18.68 atm
| = NUIGMechl.1
= = AramcoMech3.0
10° 4 B Exp Data o
0 " .
<
. 107 o
|—
e
107 +
0.8 1.1 1.2

0.9 1.0
1000K /T

179



IDT / us

IDT / us

1.0% CzHsOH
3.0% 02, 11.28% N:
¢ = 1.00, 39.67 atm

10°
m— NUIGMech1.1
= =« AramcoMech3.0
B Exp Data
10% »
]
107 o
102 «
0.8 0.9 1.0 1.1 1.2
1000K /T
1.0% CzHsOH
3.0% 0z, 11.28% N-=
¢ = 1.00, 75.65 atm
| == NUIGMechl.1
= =« AramcoMech3.0
B Exp Data r
104 »
[
[
10% »
1.00 1.05 1.10 1.15 1.20 1.25 1.30
1000K /T

180



13.3) Noorani, K. E., Akih-Kumgeh, B., & Bergthorson, J. M., Energy & fuels, 24(11)
(2010) 5834-5843.
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4.0% CzHsOH
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7.4) Zhang, Y., EI-Merhubi, H., Lefort, B., Le Moyne, L., Curran, H. J., & Kéromnes,

A., Combustion and Flame, 190 (2018) 74-86.
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13.5) Mittal, G., Burke, S. M., Davies, V. A., Parguli, B., Metcalfe, W. K., & Curran, H.
J., Combustion and Flame, 161(5) (2014) 1164-1171.
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13.6) Zhang, Y ., EI-Merhubi, H., Lefort, B., Le Moyne, L., Curran, H. J., & Kéromnes, A.
Combustion and Flame, 190 (2018) 74-86.
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Speciation in Jet-stirred reactor

13.8) Leplat, N., Dagaut, P., Togbé, C., & Vandooren, J., Combustion and Flame, 158

(4) (2011) 705-725.
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