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Proceedings of the Combustion Institute, 37(4) (2019) 4555-4562.

5-0% 02' 85-0% c02’10% H2
¢ =1.0, p = 109.58 atm
4.9x102 S — — T —
4.2)(102 = NUIGMechl.1l
3.5%102 ] == = AramcoMech3.0 S S

2.8x102] @ Exp Data

IDT / us

0.78 0.80 0.82 0.84 0.86

1000K /T

10% H2


0122335S
Placed Image


1.2) Cheng, R. K., & Oppenheim, A. K., Combustion and flame 58(2) (1984) 125-139.

5.0% 02, 90.0% Ar
¢ = 0.5, p = 1.71 atm
3x10? _ NUIGMech11
4.2x102} = = AramcoMech3.0 ... : : |
3.5x102] @ Exp Data e S T

0.70 0.-75 0.;30 0.;35 0.-90 0.-95 1.60
1000K/ T

1.3) Herzler, J., & Naumann, C., Proceedings of the combustion institute, 32(1) (2009)
213-220.


0122335S
Placed Image


1.4) Hidaka, Y ., Sato, K., Henmi, Y., Tanaka, H., & Inami, K., Combustion and flame,
118(3) (1999) 340-358.

1.0% 02, 98.0% Ar
¢ = 0.5, p=3.0atm

5.6X102 ——
4.9%10? é : = NUIGMechl.1
4.2)(102 S A == = AramcoMech3.0
3.5)(102 SR . . . : . ExpData

2.1x102

1.4)(102

IDT / us

7x10?

0.60 0.65 0.70 0.75 0.80

1000K /T
1.5) M. W. Slack, Combustion and Flame, 28 (1977) 241-249.

0.5% 02, 1.881% N-:

¢ =1.0,p =2.0 atm

10° { == NUIGMech1.l1 ; o
== = AramcoMech3.0 .

v

0.850 0.875 0.900 0.925 0.950 0.975 1.000 1.025

1000K /T


0122335S
Placed Image

0122335S
Placed Image


1.6) Kéromnes, A., Metcalfe, W. K., Heufer, K. A., Donohoe, N., Das, A. K., Sung, C
J., & Krgci, M. C., Combustion and Flame, 160(6), (2013) 995-1011.

1.25% 02, 98.0% Ar
¢ =0.3, p=13.42 atm

= NUIGMechl.1
== = AramcoMech3.0 ..
@ Exp Data

103'3. S O 0TSRRI SOOI I g

IDT / us

102 L .

0.84 0.86 0.88 0.90 0.92

1000K /T

0.80 0.82


0122335S
Placed Image


103+

IDT / us

IDT / us

1.0% 02, 98.0% Ar
¢ =0.5, p=13.29 atm

102 4-

= NUIGMechl.1 4
== = AramcoMech3.0 : :
@ Exp Data

0.78 0.80 0.82 0.84

0.86 0.88 0.90 0.92

1000K /T

1.25% 02, 98.0% Ar
¢ =0.3,p=1.67 atm

103....

=== NUIGMech1.1 | | o

| === AramcoMech3.0 ‘i i i L
: ‘ /7 +
N N N N / +

@ Exp Data

0.80 0.85 0.90 0.95 1.00

1000K /T

0.65 0.70 0.75


0122335S
Placed Image

0122335S
Placed Image


103 1

IDT / us

102+

IDT / us

0.67% 02, 98.0% Ar
¢ =1.0, p=1.67 atm

= NUIGMechl.1 :
== = AramcoMech3.0 :

@ Exp Data

0.6 0.7

0.8
1000K /T

1.0% 02, 98.0% Ar
¢ =0.5, p=1.62 atm

103 4

' mmm= NUIGMech1.1

0.9 1.0

0:8 .
1000K /T


0122335S
Placed Image

0122335S
Placed Image





@ =0.1,0.81% H2, 4.03% 02, Ar

1.0E-02

1.0E-03

1.0E-04

—NUIGMechl.1
= = AramcoMech3.0

IDT/S

) ® 16 bar
1.0E-05
/ m 1bar
B 4 bar
1.0E-086
0.6 0.7 0.8 0.9 1 1.1

"1000K /T

RCM Ignition delay time

1.7) Kéromnes, A., Metcalfe, W. K., Heufer, K. A., Donohoe, N., Das, A. K., Sung, C.
J., & Krgci, M. C., Combustion and Flame, 160(6), (2013) 995-1011.

100% H2, ¢ = 0.5

B 8 atm
® 16 atm
A 32 atm
wn 100 —NUIGMech1.1
S - = AramcoMech3.0
[+}]
E
k]
>
)
Q
=]
S 10
=
o
o
1
9.7 9.9 10.1 10.3 10.5 10.7

10000 K/IT 8


0122335S
Placed Image


Speciation in Jet-stirred reactor

1.8) G. Daymaet al., Combustion science and technology, 178(10-11), 1999-2024.
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1.9) LeCong, T., & Dagaut, P., Energy & Fuels, 23(2) (2009) 725-734.
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Speciation in Flow reactor

1.10) Muéller, M. A., T. J. Kim, R. A. Yetter, and F. L. Dryer, " International Journal of
Chemical Kinetics 31, 2 (1999) 113-125.
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1.11) Lu, Zhewen, Jungiu Jiang, Yi Yang, Joshua Lacey, and Michael J. Brear., Proceedings of the
Combustion Institute (2020).
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1.11) Lu, Zhewen, Junqiu Jiang, Yi Yang, Joshua Lacey, and Michael J. Brear., Proceedings of the Combustion Institute (2020).
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Laminar flame speed

1.11) Tse, S. D., Zhu, D. L., & Law, C. K., Proceedings of the combustion institute, 28
(2) (2000) 1793-1800.

1.12) Wu, C., & Law, C. K., Symposium (International) on Combustion, 20 (1985,
January) 1941-1949

1.13) Dowdy, D. R., Smith, D. B., Taylor, S. C., & Williams, A., In Symposium
(International) on Combustion, 23 (1991, January) 325-332

1.14)Egolfopoulos, F. N., & Law, C. K., In Symposium (international) on combustion,
23, (1991, January) 333-340
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(international) on combustion, 25 (1994, January) 1341-1347
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2. Validation for H2/CO:

Shock tube ignition delay time

2.1) Kdlitan, D. M., Mertens, J. D., Crofton, M. W., & Petersen, E. L., Journal of
propulsion and power, 23(6) (2007) 1291-1301.






RCM Ignition delay time

2.1) Kéromnes, A., Metcafe, W. K., Heufer, K. A., Donohoe, N., Das, A. K., Sung, C.
J., & Krgci, M. C., Combustion and Flame, 160(6), (2013) 995-1011.
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Speciation in Jet-stirred reactor

2.2) LeCong, T., & Dagaut, P., Energy & Fuels, 23(2) (2009) 725-734,












Speciation in Flow reactor

T.J. Kim, R.A. Yetter, F.L. Dryer, Twenty-FifthSymposium(I nternational)on Combust.
(1994) 759-766.
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Laminar flame speed
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3. Validation for CHz4

Shock tube ignition delay time
3.1) D.J. Seery. and C.T. Bowman., Combustion and Flame, 14 1 (1970) 37-47.
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3.2) Burke, U., Somers, K. P., O’ Toole, P., Zinner, C. M., Marquet, N., Bourque, G., ...
& Curran, H. J., Combustion and flame, 162(2) (2015) 315-330.
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3.3) Eubank, C. S., M. J. Rabinowitz, W. C. Gardiner Jr, and R. E. Zellner, In Symposium
(International) on Combustion, 18 (1981) 1767-1774.
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3.4) Lifshitz, A., Scheller, K., Burcat, A., & Skinner, G. B. Combustion and Flame, 16(3)
(1971) 311-321.
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3.5) Mathieu, O., Goulier, J., Gourmel, F., Mannan, M. S., Chaumeix, N., & Petersen, E.
L., Proceedings of the Combustion Institute, 35(3) (2015) 2731-2739.
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3.6) Petersen, E. L., Davidson, D. F., & Hanson, R. K. Journal of Propulsion and Power,
15(1) (1999) 82-91.
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3.8) Spadaccini, L. J., & Colket lii, M. B., Progressin energy and combustion science, 20
(5) (1994) 431-460.
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RCM Ignition delay time
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