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1. Thermochemistry

The heats of formation at 298 K (Hy 29g), entropies of formation (Sags) and
heat capacities (Cp) at 300, 400, 500, 600, 800, 1000 and 1500 K contained in

the thermochemistry file are included in Table 1.

SPECIES Hyoos Saos  Cp300 €400 C,500 C,600 C,800 C,1000 C,1500
H 5210 2742  4.97 497 497 497 497 497 497
H, 0.00  31.23 6.8 7.00 700 699 7.08 721 7.73
0 59.55 3849 523 513 508 505 502 500  4.98
0, 0.00  49.03 7.02 720 743  7.67 807 834 872
OH 891 4391 714 707 705 706 715 734  7.88
OH* 101.55 4388 715 710 7.07 706 713  7.33 7.87
H,0 57.80 4513 803 819 842 868 926  9.87 11.31
N, 0.00 4580 6.96 7.00 707 719 751  7.81 8.31
HO, 294 5476 835 889 946  9.99 1077 11.38  12.48
H,0, 3248  56.06 10.15 11.09 11.99 1279 13.99 14.95  16.59
Ar 0.00  37.01 4.97 497 497 497 497 497 497
CH,0 26.09 52.28 847 936 1044 1152 13.37 14.82  16.93
Co 2642  47.24 696  7.02 712 727 762  7.93 840
CO, 9405 51.10 889  9.86  10.66 11.32 1229 12.98  13.91
HCO 10.11  53.60 829 875 929 9.8 1085 11.66  12.94
HO,CHO 6741 73.87 1522 17.67 19.71 21.39 2391 2557  27.64
0,CHO 3130 74.09 13.30 14.75  16.04 17.18 19.05 2045  22.47
HOCHO 9048  59.07 9.90  11.50 13.09 14.50 1657 1812  20.39
HOCO 4334 60.17 1045 11.81 12.99 1398 1539 1639  17.81
OCHO -31.00  60.93 10.05 11.04 1210 13.09 1471 1598  17.92
HOCH,0,H 76.03  75.92 1870 2212 2494 27.23 30.62 3286  35.98
HOCH,0, 4222 7479  16.64 19.21 21.35 2314 25.89 27.84  30.90
OCH,0,H 2406 7446 1771 20.81 23.33 2536 2826 30.09 3245
HOCH,0 4216 66.11 13.07 14.75 1638 17.92 20.66 22.84  26.03
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10.75
9.07

8.66

7.03

7.05

4.97

18.58
17.11
14.88
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34.71
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-12.91
-3.25
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-39.14
-6.86
11.86
4.76
-12.58
39.31
-51.34
-7.97
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-71.49
-33.71
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11.58
-44.25
-7.85
3.64
-5.56
-44.00
0.10
-36.90
-26.10
-70.21
-34.47
-63.11
-111.88
-76.96
-82.59

69.07
66.36
86.96
74.47
73.85
82.15
78.29
58.05
60.35
70.66
73.50
92.65
92.43
80.46
67.40
66.01
69.03
75.12
76.16
70.38
63.90
67.78
83.11
86.76
84.26
73.95
102.09
87.08
75.61
81.62

15.36
15.91
21.80
20.09
18.27
19.77
20.22
11.44
10.98
17.81
17.47
25.67
27.71
21.23
17.08
16.88
18.07
16.27
19.37
13.99
15.51
14.50
21.38
22.66
23.43
18.32
29.23
23.54
18.47
19.83

18.30
18.93
25.33
24.22
22.14
22.84
23.37
14.71
13.71
21.78
20.98
29.37
32.27
25.02
20.88
19.96
22.25
19.59
21.83
19.16
18.77
17.35
25.65
27.44
28.55
21.65
35.42
28.80
21.67
22.28

21.07
21.79
28.43
27.75
25.71
25.42
26.09
17.92
16.33
25.69
24.28
32.69
36.25
28.43
24.03
22.44
26.21
22.94
24.66
23.77
21.82
19.95
29.26
31.36
32.81
24.67
40.27
33.15
24.62
24.60

23.48
24.34
31.17
30.75
28.75
27.61
28.46
20.71
18.56
29.21
27.17
35.64
39.71
31.48
26.64
24.44
29.73
25.99
27.68
27.85
24.64
22.30
32.30
34.56
36.35
27.40
44.05
36.70
27.27
26.74

27.16
28.35
35.67
35.47
33.14
30.99
32.27
24.62
21.59
34.63
31.57
40.59
45.29
36.55
30.59
27.37
35.18
30.70
33.64
34.61
29.54
26.31
37.00
39.24
41.68
32.01
49.20
41.84
31.63
30.41

30.02
31.44
39.14
38.90
36.37
33.42
35.12
27.54
23.83
38.76
34.91
44.46
49.45
40.42
33.34
29.42
39.32
34.31
38.74
39.73
33.43
29.46
40.37
42.28
45.32
35.56
52.33
45.01
34.71
33.18

34.52
36.01
44.68
44.17
41.03
37.14
39.56
31.71
27.04
44.84
39.98
50.54
55.63
46.11
37.42
32.78
45.51
39.70
45.39
46.16
39.34
34.44
45.46
46.27
50.51
40.81
56.66
48.38
38.17
36.77
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CsHs

CsH50
CsHgOOH1-3
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CsHgOOH>-1
NCsH70
ICsH7O
NC3H70.H
ICsH70H
NC3sH702
ICsH702
CsHegO1-3
CsHegO1-2

-86.90
-39.05
-37.42
0.00
-25.02
24.22
21.56
4.78
40.91
60.60
64.10
45.63
44.32
84.01
22.15
4.17
3.07
1.00
1.00
-35.60
-30.93
-35.60
-8.48
-13.14
-43.41
-49.50
-10.15
-16.10
-19.38
-22.17

68.42
69.02
70.63
30.15
64.61
69.42
69.34
63.73
61.88
65.26
64.66
58.18
59.34
61.34
73.00
87.41
91.34
88.11
88.11
100.30
100.96
100.30
72.19
71.01
87.86
81.96
77.64
80.81
65.65
67.28

14.97
15.86
14.64
4.97

17.67
17.12
15.73
15.47
15.22
15.57
15.39
14.13
14.57
15.56
17.62
25.05
24.20
26.02
26.02
32.12
31.61
32.12
19.61
20.42
23.36
26.34
21.61
24.29
14.86
17.45

17.94
18.23
17.57
4.97

22.34
21.14
19.52
19.17
18.99
18.94
18.93
17.11
17.28
17.83
21.52
30.29
28.89
31.08
31.08
38.36
37.66
38.36
24.48
25.58
28.81
32.38
26.69
29.48
19.73
22.12

20.97
20.45
20.24
4.97

26.84
24.95
23.37
22.71
22.28
21.93
22.01
19.77
19.70
19.55
24.92
34.77
32.97
35.29
35.29
43.55
42.78
43.55
29.05
29.90
34.06
37.49
31.71
33.93
24.60
26.48

23.75
22.44
22.62
4.97

30.85
28.33
26.91
25.88
25.03
24.54
24.64
22.04
21.80
20.92
27.87
38.60
36.51
38.78
38.78
47.88
47.10
47.88
33.06
33.50
38.65
41.79
36.21
37.73
28.89
30.25

28.02
25.63
26.52
4.97

37.01
33.53
32.52
30.78
29.06
28.73
28.79
25.40
25.12
23.11
32.59
44.65
42.25
44.14
44.14
54.48
53.83
54.48
39.10
39.00
45.35
48.48
43.00
43.79
35.04
35.79

31.22
28.01
29.28
4.97

41.78
37.59
36.89
34.56
32.12
31.88
31.90
27.99
27.71
24.81
36.03
49.04
46.55
47.97
47.97
59.15
58.68
59.15
43.68
42.87
50.39
53.28
48.08
48.29
39.60
39.93

35.90
31.56
32.46
4.97

48.99
43.91
43.58
40.26
36.75
36.81
36.79
31.90
31.71
27.54
41.06
55.50
53.30
54.08
54.08
66.08
65.85
66.08
50.50
48.63
57.95
60.40
55.56
55.29
46.14
45.95



C3KET12
C3KET13
C3KET21
C3H51-2,30
C3H52-1,30
C3sHgOH
HOC3HgO4
CH3CHCO
AC3H;00H
CoH300H
C4Hio
PC4Hyg
SC4Hy
C4Hg-1
C,Hg-2
C4H71-1
C4H71-2
C4H71-3
C,H71-4
C,H72-2
C4Hg
PC4HoO-H
SC4HyO2H
PC4HyO4
SC4HyO
PC4H4O
SC4HyO
C4H7;0
C4HgO1-2
C4HgO1-3

-67.64
-64.01
-71.32
-20.00
-17.98
-14.78
-49.60
-19.61
-14.23
-7.59
-30.04
18.96
16.31
-0.01
-2.67
58.76
55.25
32.53
48.90
53.50
26.33
-49.76
-54.43
-16.36
-21.03
-14.23
-18.12
12.92
-27.60
-27.66

90.75
90.85
90.94
104.98
103.80
80.97
94.95
67.80
82.92
72.50
73.71
78.50
79.52
72.98
70.82
74.40
71.86
73.16
75.85
74.87
66.41
93.42
92.75
92.27
91.60
84.75
81.80
80.33
76.22
73.66

26.84
27.31
27.10
33.45
33.05
19.36
27.46
17.93
24.12
18.43
23.34
22.57
21.81
20.55
21.04
20.09
20.16
19.39
20.35
19.96
18.33
31.28
31.85
29.30
29.80
25.43
25.75
23.19
22.88
21.77

32.54
32.28
31.82
39.90
39.02
23.88
32.69
21.39
28.78
22.06
29.68
28.30
27.37
25.40
25.86
24.63
24.83
24.17
24.99
23.86
23.15
38.65
39.36
35.75
36.46
32.06
32.44
29.39
29.54
28.51

37.27
36.54
35.98
45.21
44.08
27.91
37.17
24.26
32.74
25.07
35.27
33.36
32.37
30.13
30.55
28.85
29.15
28.70
29.37
27.86
27.34
44.97
45.73
41.37
42.17
37.79
38.22
34.57
35.18
34.32

41.18
40.18
39.62
49.55
48.35
31.46
41.01
26.64
36.10
27.55
40.17
37.79
36.84
34.46
34.80
32.55
32.95
32.67
33.21
31.58
30.90
50.37
51.13
46.25
47.06
42.72
43.19
38.88
39.95
39.31

47.07
45.93
45.54
56.01
54.95
37.33
47.14
30.28
41.37
31.25
48.21
45.05
44.27
41.39
41.54
38.25
38.85
38.65
39.00
37.53
36.41
58.93
59.55
54.18
54.86
50.54
51.05
45.40
47.37
47.15

51.11
50.11
49.93
60.37
59.59
41.75
51.72
32.88
45.17
33.75
54.27
50.53
49.92
46.61
46.70
42.65
43.37
43.21
43.44
42.14
40.48
65.17
65.63
60.15
60.64
56.22
56.68
49.86
52.67
52.71

56.80
56.22
56.20
66.48
66.07
48.38
59.00
36.95
50.89
37.25
63.52
58.86
58.31
54.37
54.44
49.39
50.26
50.12
50.22
49.15
46.76
74.47
74.68
69.34
69.57
64.57
64.66
56.18
60.58
60.18



C4HgO1-4 -43.63

C4HgO2-3 -31.18
PC4HsOH -19.33
SC4HsOH -21.85
C4HgOH-10, -54.61
C4HgOH-20, -58.98
C4HgsOOH1-1 -7.55
C4HgOOH1-2 -1.86
C4HgOOH1-3 -3.41
C4HsOOH1-4 -0.76
C4HgOOH;-1 -5.43
C4HsOOH,-2 -13.41
C4HsOOH;-3 -8.08
C4HgsOOH;-4 -5.43

C4HgOOH1-2 -40.53
C4HgOOH1-3 -40.53
C4HsOOH1-4 -35.86

C4HgOOH;-1 -40.53
C4HsOOH»-3 -45.20
C4HgsOOH;-4 -40.53
NC4KET12 -72.57
NC4KET13 -73.61
NC4KET14 -68.94
NC4KET21 -76.64
NC4KET23 -80.02
NC4KET24 -76.39
C2H5COCH;3 -57.31
C2H5COCH; -14.58

CH,CH,COCH  -7.88
CH;CHCOCH3  -17.08

73.89
72.36
90.65
87.70
104.37
102.37
98.76
98.94
97.86
96.83
96.17
99.48
97.19
96.17
109.72
109.72
110.38
109.72
109.05
109.72
100.17
99.61
100.27
100.54
99.08
99.19
81.27
80.72
85.86
78.70

19.26
23.60
25.00
25.04
32.97
33.46
31.59
29.36
29.68
30.52
31.04
30.81
30.28
31.04
37.54
37.54
37.17
37.54
38.52
37.54
32.31
33.34
32.84
33.24
31.59
32.09
24.23
24.49
23.40
22.83

26.07
30.44
31.04
31.48
39.67
40.44
37.71
35.83
36.28
37.28
37.97
36.70
37.04
37.97
45.29
45.29
44.65
45.29
46.36
45.29
39.50
39.99
39.27
39.31
38.84
38.61
29.04
29.81
28.31
28.21

32.06
36.12
36.38
36.90
45.41
46.34
43.14
41.40
42.02
43.06
43.82
41.93
42.85
43.82
51.79
51.79
51.01
51.79
52.84
51.79
45.52
45.60
44.79
44.59
44.93
44.22
33.71
34.39
32.66
32.88

37.30
40.83
41.09
41.46
50.35
51.32
47.92
46.17
46.99
47.99
48.75
46.56
47.81
48.75
57.22
57.22
56.41
57.22
58.20
57.22
50.53
50.34
49.51
49.18
50.02
49.03
37.97
38.33
36.50
36.93

45.71
47.98
48.76
48.51
58.21
59.10
55.72
53.78
54.95
55.76
56.40
54.21
55.64
56.40
65.57
65.57
64.88
65.57
66.33
65.57
58.17
57.69
56.99
56.60
57.82
56.68
44.88
44.59
42.82
43.43

51.76
52.95
54.45
53.55
64.07
64.78
61.49
59.43
60.75
61.42
61.88
60.00
61.30
61.88
71.51
71.51
71.03
71.51
72.05
71.51
63.49
62.96
62.46
62.15
63.27
62.27
50.15
49.18
47.64
48.24

59.70
60.12
62.80
61.22
73.27
73.67
69.72
68.24
69.08
69.80
70.02
68.71
69.56
70.02
80.39
80.39
80.15
80.39
80.65
80.39
71.12
70.76
70.51
70.42
71.04
70.46
58.11
55.97
54.95
55.35



C2H3COCH;3

CH;CHOOCOC
CH,CHOOHCO

NC3H;CHO
NC3H;CO
C3HgCHO-1
C3HgCHO-2
C3sHgCHO-3
CoH5;CHCO
SCsH;CHO
SC3sH5;CO
IC4Hyo
1C4Hyg
TC4Hyg
1C4Hg
1C4H~
1C4HyO
TC4HyO,
TC4HgOoH-1
1C4HgO-H-1
1C4HgO-,H-T
1C4HgO
CC4HgO
TC4HyO
1C4HyO
1C4HgO2H
TC4H9O2H
1C4H;0
1C4HgOH
10,C4,HsOH

-30.40
-45.08
-32.18
-49.27
-12.53
-0.43
-3.08
-9.63
-24.37
-28.19
2.71
-32.26
17.63
13.15
-4.20
32.89
-18.60
-25.43
-7.50
-3.00
-6.10
-31.48
-25.53
-20.77
-15.55
-52.00
-57.62
13.91
-24.10
-60.19

78.20
100.17
103.37
78.24
83.28
85.57
86.60
79.79
77.60
75.99
74.60
70.62
72.82
77.05
68.70
71.89
89.58
87.93
92.81
94.15
97.79
71.25
69.91
73.90
76.25
90.73
84.67
80.56
88.50
100.05

21.23
30.13
31.41
22.94
24.02
24.08
23.28
23.58
23.04
22.27
22.12
23.21
23.56
19.79
20.66
19.74
29.05
29.34
31.54
30.32
30.09
23.39
20.47
25.48
24.45
31.10
32.78
23.77
25.35
33.58

26.36
36.44
37.94
28.79
28.91
28.96
28.03
28.85
28.23
27.41
26.49
29.58
29.24
24.96
26.18
24.74
35.69
36.03
38.20
37.21
35.94
30.23
27.82
32.29
31.18
38.59
40.17
28.96
30.72
40.34

30.77
41.73
43.34
34.36
33.21
33.25
32.30
33.43
32.54
31.76
30.15
35.58
34.39
30.19
31.26
29.23
41.43
42.00
43.77
43.08
41.07
35.94
34.00
38.46
37.46
45.00
46.63
33.49
35.64
46.11

34.55
46.15
47.81
39.29
36.99
37.02
36.10
37.39
36.11
35.44
33.22
40.82
38.84
35.01
35.66
33.09
46.39
47.06
48.42
48.07
45.58
40.69
39.18
43.79
42.95
50.46
52.06
37.42
40.09
51.03

40.53
52.98
54.53
46.74
43.16
43.16
42.42
43.73
41.56
41.16
37.96
48.69
45.65
42.62
42.24
38.90
54.36
54.54
55.58
55.90
52.94
47.96
47.14
51.77
51.24
59.06
60.07
43.74
47.66
58.83

44.88
57.88
59.17
52.23
47.81
47.79
47.24
48.40
45.40
45.26
41.37
54.67
50.90
48.49
47.22
43.33
60.30
60.14
60.67
61.54
58.53
53.08
52.73
57.43
57.21
65.29
66.05
48.41
53.56
64.60

51.30
65.44
65.91
60.11
54.82
54.78
54.35
55.34
51.31
51.38
46.61
63.54
59.03
57.37
54.65
50.13
69.42
68.60
68.57
69.86
67.30
60.80
60.95
65.39
65.67
74.52
75.20
55.37
62.54
73.67



ICsH,CHO
TC3HsCHO
ICsHgCHO
IC5H,CO
TC,HsOOH-I
IC,HsOOH-I
IC,HsOOH-T
IC,KETII
IC,KETIT
1C,H,0H
1C,HeOH
IC5H5CHO
IC5H5CO
TC5HsOCHO
IC3HgCO
1C,H;O0H

TC3HsOHCHO

TC3sHgOH
1C3H;OH

TC3HgO2,CHO
TC3HsO,HCO
ICsH50,HCH

CH,CCH,OH
TC,HgCHO
0,C4HsCHO
0,HC,HsCO
CsH;O0H
TIC,H,Q2-1
11C4H,Q2-1
11C4H;Q2-T

-51.20
-13.50
-2.20
-14.30
-44.10
-38.10
-44.10
-70.71
-75.84
-38.26
-2.16
-27.34
4.56
-39.04
-28.06
-24.38
-91.01
-24.40
-38.81
-39.73
-38.93
-26.83
27.09
-9.30
-43.39
-42.59
-29.55
-31.87
-25.88
-30.68

79.66
76.58
83.08
81.59
103.72
107.70
103.72
99.15
93.28
82.02
80.26
74.65
73.26
84.25
75.35
91.48
85.71
76.94
72.63
93.50
94.40
96.70
76.27
89.66
104.72
105.62
72.84
110.84
115.30
117.13

23.57
24.14
22.80
22.74
37.89
36.91
37.89
31.52
32.50
24.73
24.19
23.18
23.00
26.68
24.27
30.26
27.63
20.50
19.11
30.47
31.74
31.82
18.24
28.85
35.90
37.02
18.45
40.01
39.10
38.99
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29.64
29.29
28.26
28.21
45.69
44.59
45.69
38.56
39.72
30.24
29.63
28.32
27.39
32.97
28.96
36.22
34.26
24.97
23.28
36.84
38.35
38.41
21.60
36.26
43.69
45.11
23.03
47.29
46.27
45.23

34.90
33.76
32.98
32.94
52.19
51.08
52.19
44.53
45.81
35.07
34.25
32.61
31.02
38.31
32.92
41.32
39.92
28.79
26.94
42.27
43.91
43.96
24.59
42.53
50.31
51.97
27.21
53.37
52.38
50.83

39.43
37.63
37.04
37.02
57.61
56.55
57.61
49.56
50.91
39.28
38.18
36.20
34.00
42.82
36.26
45.67
44.71
32.06
30.15
46.88
48.56
48.59
27.24
47.82
55.93
57.74
30.79
58.44
57.57
55.80

46.67
43.86
43.51
43.50
65.91
65.06
65.91
57.35
58.71
46.10
44.32
41.71
38.52
49.75
41.48
52.56
52.15
37.24
35.36
54.07
55.63
55.63
31.61
56.00
64.69
66.59
36.06
66.17
65.68
64.01

51.96
48.51
48.22
48.23
71.79
71.18
71.79
62.86
64.10
51.20
48.76
45.61
41.71
54.58
45.29
57.59
57.40
41.06
39.24
59.18
60.46
60.44
34.92
61.77
70.94
72.69
39.95
71.58
71.43
70.15

59.79
55.61
55.15
55.16
80.59
80.24
80.59
70.73
71.51
58.91
55.43
51.52
46.70
61.28
51.24
65.20
64.91
47.12
45.00
66.46
66.91
66.90
39.88
70.11
80.10
80.95
45.60
79.58
79.66
78.92



11C4H;Q2-T
CCsHy
C,Hy
C4Hs-1
C,Hg12
C4H,
C,H;-N
C4Hs-N
C4Hs-1

CH;CHCHCO
CH,CHCHCHO

C4HeO25

CoH3;CHOCH,

C4H;5-2
C4Hg-2
C4HeO23

CH;CHCHCHO

C4H4O
H,CC
H,C40
C.H,OH
0,CCHOOJ
HCOH
C.H30H
0,CH,CHO
HO,CH,CO

-35.02
66.20
68.00
119.20
39.34
111.01
127.10
85.40
77.40
9.40
9.40
-26.00
2.00
74.31
34.67
-17.30
-25.70
-8.29
99.13
54.60
31.79
-61.7
23.33
-29.38
-21.01
-19.64

83.13
58.22
66.58
70.19
69.72
61.20
67.99
69.47
68.47
73.04
73.04
67.94
71.82
71.22
65.98
67.94
79.62
63.87
52.82
66.44
62

88.69
55.43
61.76
79.98
81.79

28.44
12.73
17.50
19.86
19.30
21.26
17.74
18.76
18.11
16.88
16.88
18.18
19.87
18.84
18.42
18.18
18.29
15.73
10.20
17.27
13.28
22.8

9.83

14.84
17.37
20.6

36.52
16.22
21.46
22.54
23.66
22.17
20.93
22.97
22.42
22.01
22.01
24.03
24.97
22.43
22.42
24.03
24.07
21.02
11.20
19.62
15.99
24.4

12.88
18.07
21.66
24.15

43.55
19.20
24.54
24.55
27.46
23.04
23.31
26.46
26.01
26.54
26.54
29.42
29.58
25.65
26.06
29.42
29.17
25.69
12.09
21.79
18.2
25.93
15.17
20.65
25.1
27

49.66
21.69
27.01
26.15
30.75
23.85
25.16
29.35
29.00
30.47
30.47
33.95
33.69
28.51
29.35
33.95
33.59
29.48
12.86
23.73
19.97
27.35
16.85
22.7

27.84
29.27

59.49
25.34
30.88
28.72
36.04
25.32
28.00
33.80
33.57
36.50
36.50
40.17
40.43
33.15
34.83
40.17
40.42
34.46
14.14
26.81
22.56
29.84
18.89
25.68
31.78
32.5

66.78
27.98
33.71
30.62
39.99
26.59
30.12
37.10
36.98
40.11
40.11
44.65
45.19
36.34
38.88
44.65
44.55
37.98
15.19
28.73
24.35
31.82
19.84
27.71
34.4

34.54

77.82
31.86
37.98
33.56
45.59
29.00
33.36
42.26
42.24
45.97
45.97
50.94
51.87
41.55
45.46
50.94
50.64
42.80
16.95
31.51
26.96
34.65
20.65
31.13
38.4

37.2

1

1Units are Hy kcal mol~1, S cal K~! mol1, Cp cal K~ mol~?
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2. Mechanism Performance

Throughout the supplementary material symbols represent experimental data

and lines represent model predictions. The lines are set out as follows: — Aram-
coMech 1.3 as presented in this work, — GRI-Mech 3.0 [1], - - - Leeds Mech [2],
-+« MFC [3], — - — Ranzi [4], — - - San Diego Mech [5], — USC II [6]. Not

all of these mechanisms are validated against all of the species contained in this

document and are included for comparative purposes.

12



2.1. Methane

2.1.1. Shock Tube

3.5% CHy, 7.0% O,, 89.5% Ar, ® = 1.0, p,, = 6.24 atm

1000 T T T T T T . ]

100 |

Ignition delay time (T) / Us

10

520 540 560 580 600 620 640 660
10°K/T

(a)

3.5% CH,, 15.3% O,, 81.3% Ar, ® = 0.45, p, = 5.70 atm

1000 [

Ignition delay time (t) / 1s

100 |

600 620 640 660 680 700 720 740
10°K/T

(b)

13



3.5% CH,, 9.3% O,, 87.2% Ar, ® = 0.75, p,, = 5.88 atm

1000 | LI

100 |

Ignition delay time (t) / 1s

5.80 6.00 6.20 6.40 6.60 6.80
10°K/T

(c)

3.5% CH,, 5.6% O,, 90.9% Ar, ® = 1.25, p, =6.71 atm

1000 f

100

Ignition delay time (t) / Us

10k

S1 Shock tube ignition delay times of methane/oxygen/argon mixtures. Symbols
are experimental data [7] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II. 14



Ignition delay time (t) / 1s

Ignition delay time (t) / Us

1000

100

33.3% CHy, 13.3% O, 53.4% Ar, ® = 5.0, p,, = 3.92 atm

580 590 600 610 620 630 640 650 660
10°K/T

(a)

16.7% CH,, 16.7% O, 66.6% Ar, ® = 2.0, p,, = 1.82 atm

100

5.80 5.90 6.00 6.10 6.20 6.30 6.40
10°K/T

(b)
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Ignition delay time (t) / Us

Ignition delay time (t) / Us

9.1% CH,, 18.2% O, 72.7% Ar, ® = 1.0, p,, = 1.93 atm

S

S

S
:

100 |

560 580 600 620 640 660 680  7.00
10°K/T

(c)

4.8% CH,, 19.1% 0, 76.1% Ar, ® = 0.5, p,, = 1.97 atm

1000 [

100 |

540 560 580 600 620 640 660 680
10°K/T

(d)
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4.8% CH,, 19.1% 0, 76.1% Ar, ® = 0.5, p,, = 3.9 atm

1000 [

Ignition delay time (t) / 1s

100 |

6.40

6.60

6.80
10°K/T

(e)

7.00

7.20 7.40

2.0% CHy, 19.6% O, 78.4% Ar, ® = 0.2, p,, = 3.7 atm

100

Ignition delay time (t) / Us

6.20

6.40
10°K/T

()

6.60 6.80

S2 Shock tube ignition delay times of methane/oxygen/argon mixtures Symbols

are experimental data [9] lines are model predictions. — AramcoMech 1.3,

— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, —

Mech, — USC II.

17
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Ignition delay time (t) / 1s

Ignition delay time (t) / Us

20.0% CHy, 13.3% O, 66.7% Ar, ® = 3.0, p = 40.0 atm

1000

100 |

6.40 6.60 6.80 7.00 7.20 7.40 7.60
10°K/T

(a)

3.8% CH,, 19.2% O, 77.0% Ar, ® = 0.4, p = 50.0 atm

1000 |

100 |

720 740 760 780 800 820 840  8.60
10°K/T

(b)
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Ignition delay time (t) / Us

Ignition delay time (t) / Us

27.3% CHy, 18.2% O, 54.5% Ar, ® = 3.0, p = 55.0 atm

1000 }
100 [ 1 1 1 1 1 1 1 1
720 740 760 780 800 820 840  8.60
10°K/T
(c)
27.3% CH4, 18.2% 02 54.5% Ar, & =3.0, p=65.0 atm
1000 }
100
7.20 7.40 7.60 7.80 8.00 8.20

10°K/T

(d)
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Ignition delay time (t) / Us

Ignition delay time (t) / Us

20.0% CHy, 13.3% O, 66.7% Ar, ® = 3.0, p = 85.0 atm

1000 [

100 |
700 720 740 760 780 800 820 S840 860
10°K/T
(e)
3.8% CH4, 19.2% 02 77.0% Ar, ® =0.4, p =100.0 atm
1000 }
100 }

7.50 8.00 8.50 9.00

20



Ignition delay time (t) / Us

Ignition delay time (t) / Us

20.0% CHy, 13.3% O, 66.7% Ar, ® = 3.0, p = 115.0 atm

1000 |

100

7.80 8.00 820 840  8.60

10°K/T

740  7.60

(g)

27.3% CH,, 18.2% O, 54.5% Ar, ® = 3.0, p = 130.0 atm

1000 [

100 f

21



Ignition delay time (t) / Us

Ignition delay time (t) / Us

3.8% CHy, 19.2% O, 77.0% Ar, ® = 0.4, p = 150.0 atm

100

7.90

8.00

810 820 830

10°K/T

(i)

8.40

8.50

8.60 8.70

20.0% CHy, 13.3% O, 66.7% Ar, ® = 3.0, p = 170.0 atm

100 |

7.20

7.40

7.60

7.80
10°K/T

)
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8.20

8.40




Ignition delay time (t) / Us

Ignition delay time (t) / Us

20.0% CH,, 13.3% 0, 66.7% Ar, ® = 3.0, p = 260.0 atm

100 |

7.70

7.80

7.90

8.00

8.10
10°K/T

(k)

8.20

8.30

8.40

8.50

20.0% CH,, 13.3% 0, 66.7% N,, ® = 3.0, p = 40.0 atm

1000

100 |

6.40

6.60

6.80

7.00
10°K/T

™
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7.20

7.40

7.60



Ignition delay time (t) / Us

Ignition delay time (t) / Us

27.3% CHy, 18.2% O, 54.5% N,, ® = 3.0, p = 55.0 atm

1000 |

100

7.20

7.40

7.60

780 8.00
10°K/T

(m)

8.20

8.40

8.60

20.0% CH,, 13.3% 0, 66.7% N,, ® = 3.0, p = 75.0 atm

1000 F

100 |

7.00

720 740
10°K/T

(n)
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7.60

7.80

8.00




Ignition delay time (t) / Us

Ignition delay time (t) / Us

27.3% CHy, 18.2% O, 54.5% N,, ® = 3.0, p = 85.0 atm

100 |

10°K/T

(0)

7.70 7.80 7.90 8.00 8.10 8.20

20.0% CHy, 13.3% O, 66.7% N,, ® = 3.0, p = 85.0 atm

1000 |

100 |

700 720 740 760 780 800 820
10°K/T

(p)

25
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Ignition delay time (t) / Us

Ignition delay time (t) / Us

20.0% CHy, 13.3% O, 66.7% N,, ® = 3.0, p = 115.0 atm

1000 [

100 |

820 840 8.60 880 9.00

10°K/T

740 7.60 7.80 8.00

(@)

27.3% CHy, 18.2% O, 54.5% N,, @ = 3.0, p = 130.0 atm

1000 f

100 |

8.50 9.00 9.50 10.00

10°K/T

8.00

(r)
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27.3% CHy, 18.2% O, 54.5% N,, @ = 3.0, p = 180.0 atm

1000 [

100 |

Ignition delay time (t) / 1s

780 800 820 840 860 880  9.00
10°K/T

(s)

50.0% CHy, 16.7% O, 33.3% He, ® = 6.0, p = 15.0 atm

Ignition delay time (t) / Us

620 630 640 650 660 670 680 690 7.00
10°K/T

(t)

S3 Shock tube ignition delay times of methane/air mixtures. Symbols are exper-
imental data [8] lines are model predictions. — AramcoMech 1.3, — GRI-Mech
3.0, - — - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego Mech, — USC
II. 27



Ignition delay time (t) / 1s

Ignition delay time (t) / Us

1000

100

2.0% CH,, 20.0% O,, 78.0% Ar, ® = 0.2, p = 4.0 atm

.
[

5.40

5.60

5.80

6.00

6.20

10°K/T

(a)

6.40

6.60

6.80

2.0% CHy, 20.6% O,, 77.4% N,, ® = 0.2, p = 4.0 atm

100

6.00

6.20

6.40

10°K/T

(b)
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1.0% CH,, 20.8% O,, 78.2% N,, ® = 0.1, p = 4.0 atm

1000 f

100

Ignition delay time (t) / 1s

580 600 620 640 660 680 700 720 7.40
10°K/T

(c)

4.0% CH,, 20.2% O,, 75.81% N,, ® = 0.4, p = 4.0 atm

100

Ignition delay time (t) / Us

S4 Shock tube ignition delay times of methane/oxygen/argon mixtures. Symbols
are experimental data [10] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II. 29



Ignition delay time (t) / Us

Ignition delay time (t) / Us

1.0% CH,, 2.0% CO, 2.0% O,, 95.0% Ar, ® = 1.0, p,, = 1.60 atm

10

390 400 410 420 430 440 450
10°K/T

(a)

1.0% CHy, 6.0% CO, 2.0% O,, 91.0% Ar, ® = 1.0, p,, = 1.46 atm

100

10

400 420 440 460 480 500 520 540 560
10°K/T

(b)
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1.0% CH,, 1.67% CO, 2.5% O,, 95.33% Ar, ® = 1.2, p, = 1.59 atm

Ignition delay time (t) / 1s

10 | b
| |
H N H N
|
3.90 4.00 4.10 4.20 4.30 4.40 4.50

10°K/T

(c)

1.0% CHy, 2.5% O,, 94.5% Ar, ® = 0.8, p,, = 1.55 atm

10

Ignition delay time (t) / Us

4.00 410 420 430 4.40 450
10°K/T

(d)

S5 Shock tube ignition delay times of methane/air mixtures. Symbols are ex-
perimental data [11] lines are model predictions. — AramcoMech 1.3, — GRI-
Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego Mech,
— USCIL 31



Ignition delay time (t) / Us

Ignition delay time (t) / Us

100

10

100

10

1.0% CH,, 2.0% O,, 97% Ar, ® = 1.0, p,, = 10.43 atm

(b)

32

500 510 520 530 540 550 560 570 580
10°K/T
(a)
3.5% CH4, 7.0% 02, 89.5% Ar, ® =1.0, Pay = 3.04 atm
5.00 5.20 5.40 5.60 5.80 6.00 6.20
10°K/T



Ignition delay time (t) / Us

Ignition delay time (t) / Us

2.1% CHy, 2.1% O,, 95.8% Ar, ® = 2.0, p,, = 9.42 atm

100 |

10 |

5.20

5.40
10°K/T

(c)

5.60

5.80

6.00

2.0% CH,, 8.0% Os, 90.0% Ar, ® = 0.5, p, =9.21 atm

100
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6.7% CH,, 6.7% O, 86.6% Ar, ® = 2.0, p,, = 11.81 atm

100

Ignition delay time (T) / Us

10 o |‘ 1 1 1 1 1 1 1 1 .
5.20 5.30 5.40 5.50 5.60 5.70 5.80 5.90 6.00
10°K/T

(e)

S6 Shock tube ignition delay times of methane/oxygen/argon mixtures. Symbols
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2.1.2. Jet-Stirred Reactor
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S15 Jet-stirred reactor species profiles of methane/air mixtures. Symbols are ex-
perimental data [14] lines are model predictions. — AramcoMech 1.3, — GRI-
Mech 3.0, - - - Leeds Mech, --- MF%1 — - — Ranzi, — - - San Diego Mech,
— USC II.
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0.80% CH,4,20.00% CO,, 0.80% H,, 0.80% H,, 6.67% O, in N,,

®=03,p=10.0 atm, T=0.25s
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0.80% CH,4,20.00% CO,, 0.80% H,, 0.80% H,, 6.67% O, in N,,
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S16 Jet-stirred reactor species profiles of methane/air mixtures. Symbols are ex-
perimental data [14] lines are model predictions. — AramcoMech 1.3, — GRI-
Mech 3.0, - - - Leeds Mech, --- MF%ZL_ - — Ranzi, — - - San Diego Mech,
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0.80% CH,,0.40% CO, 0.40% H,, 0.80% H,, 6.67% O, in N,,

2.0E-002
1.8E-002
1.6E-002
1.4E-002
1.2E-002
1.0E-002
8.0E-003
6.0E-003
4.0E-003
2.0E-003

0.0E-+000
960

$®=03,p=10atm,t=0.12s

980 1000 1020 1040 1060 1080 1100 1120 1140

T/K
(e)

H2 =

0.80% CH,,0.40% CO, 0.40% H,, 0.80% H,, 6.67% O, in N,,

Mole Fraction

®=03,p=1.0atm,t=0.12s

2.5E-002

2.0E-002

1.5E-002

1.0E-002

5.0E-003

0.0E+000Q

T/K
()

960 980 1000 1020 1040 1060 1080 1100 1120 1140

H20 =

S17 Jet-stirred reactor species profiles of methane/air mixtures. Symbols are ex-

perimental data [14] lines are model predictions. — AramcoMech 1.3, — GRI-
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2.1.3. Flame Speed

CH, Flame Speeds in Air. T,

initial

=298K, p=1/5/10 atm.

Lowry et al. latm
Kochar et al. 1atm
Rozenchan et al. latm
Gu et al. 1atm

Hassan et al. 1atm
Vagelopoulos & Egolfopoulos latm
Van Maaren et al. latm
Vagelopoulos et al. 1atm
Taylor latm
Egolfopoulos et al. 1atm
Lowry et al. 5 atm

Guet al. 5 atm
Rozenchanet al. 5atm
Lowry et al. 10 atm
Guet al. 10 atm
Rozenchan ez al. 10 atm

PPDOO+XTVAVEOBO*

Laminar Flame Speed, cm/s

Equivalence Ratio, ¢

CH, Flame Speeds in He. T,

initial

=298 K, p=10 atm.

e T B Lowryetal
Y o O Rozenchan et al.

Laminar Flame Speed, cm/s

Equivalence Ratio, ¢

S18 Laminar flame speed measurements methane/air or methane/helium mix-
tures. Symbols are experimental data [15]—[24] lines are model predictions.
— AramcoMech 1.3, — GRI-Mech 3.0, - - - Leeds Mech, - -- MFC, — - — Ranzi,
— - - San Diego Mech, — USC II.
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2.2. Ethane

2.2.1. Shock Tube

2.00% C,Hg, 3.50% O,, 94.50% Ar, ® = 2.0, p,, = 2.32 atm

1000 [

100

Ignition delay time (T) / Us

10

1000

100

Ignition delay time (t) / 1s

69



1.00% C,Hy, 7.00% O,, 92.00% Ar, ® = 0.50, p,, = 2.32 atm

1000

100

Ignition delay time (T) / Us

6.50

0.20% C,Hg, 0.70% O,, 99.10% Ar, ® = 1.00, p,, = 2.05 atm

1000 [

100

Ignition delay time (t) / Us

7.50
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0.20% C,Hg, 1.40% O,, 98.40% Ar, ® = 0.50, p,, = 2.05 atm

1000 [

100 [

Ignition delay time (t) / Us

1000 f

100

Ignition delay time (t) / 1s

6.00 6.50 7.00 750 8.00 8.50
10°K/T

()

S19 Shock tube ignition delay times of ethane/oxygen/argon mixtures. Symbols
are experimental data [25] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, ] MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.



Ignition delay time (t) / 1s

Ignition delay time (t) / Us
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680 7.00
10°K/T

6.40 6.60

(b)
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Ignition delay time (t) / Us

Ignition delay time (t) / Us

2.00% C,Hg, 7.00% O,, 97.30% Ar, @ = 1.00, p,, = 2.29 atm

100 |

6.80 7.00 7.20 7.40

10°K/T

6.60

(c)

2.00% C,Hg, 7.00% O,, 97.30% Ar, ® = 1.00, p,, = 7.72 atm

1000 [

100 |

7.40 7.60 7.80 8.00 8.20

10°K/T

6.80 7.00 7.20

(d)
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Ignition delay time (t) / Us

Ignition delay time (T) / Us

1

1000

100

06% C,Hy, 1.85% 0,, 97.09% Ar, ® =2.00, p,, = 7.63 atm

600 620 640 660 680  7.00 720
10°K/T

(e)

1.00% C,Hg, 7.00% O,, 92.00% Ar, @ = 0.50, p,, = 7.10 atm

100

10

660 680 700 720 740 760 780  8.00
10°K/T

()
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3.44% C,Hy, 6.02% O,, 90.54% Ar, ® =2.00, p,, = 8.52 atm

100 |

Ignition delay time (T) / Us

6.40 6.60 6.80 7.00 7.20 7.40 7.60
10°K/T

(2)
S20 Shock tube ignition delay times of ethane/oxygen/argon mixtures. Symbols
are experimental data [26] lines are model predictions. — AramcoMech 1.3,

— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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Ignition delay time (t) / Us

Ignition delay time (t) / Us
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1000
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Ignition delay time (T) / Us

0.5% C,Hg, 1.75% O,, 97.75% Ar, ® = 1.0, p,, = 1.13 atm

6.50 7.00 7.50
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(c)
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0.93% C,Hy, 3.24% O,, 95.83% Ar, ® = 1.0, p,, = 2.67 atm

—

o

(e}

(=)
T

100 |

Ignition delay time (T) / Us
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10°K/T

(e)

2.0% C,Hg, 7.0% O,, 91.0% Ar, ® = 1.0, p,, = 1.89 atm
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100 |
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10°K/T
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1.11% C,Hy, 3.89% O,, 95.0% Ar, ® = 1.0, p,, = 0.65 atm

100

Ignition delay time (t) / Us

10 b 1 1 1 (
5.50 6.00 6.50 7.00 7.50

10°K/T

(g)

1.0% C,H, 1.75% O,, 97.25% Ar, ® = 2.0, p,, = 1.0 atm

1000 f

100

Ignition delay time (t) / 1s

10

S21 Shock tube ignition delay times of ethane/oxygen/argon mixtures. Symbols
are experimental data [27] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, bg MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.



2.2.2. Jet-Stirred Reactor

Mole Fraction

Mole Fraction

0.15% C,Hg in N,, @ =0.1,p=1.0 atm, t=0.1's

1.6E-003

1.4E-003
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T T T T T T CH6
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(a)

0.15% C,Hg in N,, ®=0.1,p=1.0 atm, t= 0.1 s
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8.0E-005
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Mole Fraction

Mole Fraction

0.15% C,Hg in N,, @ =0.1,p=1.0 atm, t=0.1's

6OE-OO4 T T |,‘ T T T T C2H4 u

5.0E-004

4.0E-004

3.0E-004

2.0E-004

1.0E-004

0.0 +00%50 900 950 1000 1050 1100 1150 1200 1250
T/K

(c)

1.0% CH,, 6.67% O, in N, ® = 0.3, p= 1.0 atm, 1= 0.12's
6.0E-003 T T T O m

5.0E-003

4.0E-003

T
S,

3.0E-003 | 7
2.0E-003 }

1.0E-003 e

0.0E+000 : J

1000 1050

T/K
(d)
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0.15% C,Hg in N,, ® =0.1, p= 1.0 atm, T= 0.1 s
3.0E-003 T T T T T T T co2 m

2.5E-003

2.0E-003

1.5E-003

Mole Fraction

1.0E-003

5.0E-004

OF . . ) . .
0.0 +00%50 900 950 1000 1050 1100 1150 1200 1250
T/K

(e)

S22 Jet-stirred reactor species profiles of methane/oxygen/nitrogen mixtures.
Symbols are experimental data [28] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.

82



Mole Fraction

Mole Fraction

0.15% C,Hg inN,, ®=1.5,p=1.0atm,t=0.1s
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1.4E-003
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Mole Fraction

Mole Fraction

0.15% C,Hg inN,, ®=1.5,p=1.0atm,t=0.1s
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1.0E-004
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T/K
(c)

1.0% CHy, 6.67% O, in N,, ® =0.3, p = 10.0 atm, T = 0.25 s

5.0E-003
4.5E-003
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0.15% C,Hg inN,, ® =1.5,p= 1.0 atm, T= 0.1 s
8.0E-004 T T T T T T T co2 m

7.0E-004

6.0E-004

5.0E-004

4.0E-004

Mole Fraction

3.0E-004
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1.0E-004

0-0B+00Q 5500 930 006 1050 1100 1150 1200 1250
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(e)

0.15% C,Hg in N,, @ =1.5,p=1.0 atm, t=0.1 s
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0-0E+00Q 55500

S23 Jet-stirred reactor species profiles of methane/oxygen/nitrogen mixtures.
Symbols are experimental data [28] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Meclé,s -+ MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.



2.2.3. Flame Speed

CH, Flame Speeds in Air. 7' =295/325K, p=1/5 atm.

Laminar Flame Speed, cm/s

B Lowryetal 1atm295K
O Kochar et al. 5 atm 325 K
A Lowryetal 5atm295K

T T T " T T 1
0.9

Equivalence Ratio, ¢

S24 Laminar flame speed measurements ethane/air mixtures. Symbols are ex-

perimental data [15, 16] lines are model predictions.

— AramcoMech 1.3,

— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego

Mech, — USC II.
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2.3. Ethylene

2.3.1. Shock Tube

C,H, in Air, ® = 1.0, p,, = 1.1 atm

1000 |

Ignition delay time (T) / Us

100 |

C,Hy in Air, = 1.0, p,, = 10.2 atm

1000 f J

100

Ignition delay time (t) / 1s
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10°K/T
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(c)

C,H, in Air, ®=0.5, p,, = 11.0 atm
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7.80
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10°K/T
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C,Hy in Air, ®=0.5, p,, = 23.6 atm
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(e)

C,H, in Air, ®=2.0, p,, = 1.1 atm

9.00
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1000

100

Ignition delay time (T) / Us

C,H, in Air, ® =2.0, p,, = 10.1 atm

C,Hy in Air, =2.0, p,, = 21.7 atm

Ignition delay time (t) / Us
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100 f
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C,H, in Air, ®=0.3, p,, = 1.2 atm

100 | ;
8.00 8.20 8.40 8.60 8.80 9.00
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© 1000 | 1
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-
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C,H, in Air, ®=0.3, p,, = 23.3 atm

1000 f 7

100 F

Ignition delay time (T) / Us

7.80 8.00 8.20 8.40 8.60 8.80 9.00
10°K/T

(k)
S25 Shock tube ignition delay times of ethylene/air mixtures. Symbols are ex-
perimental data [29] lines are model predictions. — AramcoMech 1.3, — GRI-

Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego Mech,
— USC II.

92



Ignition delay time (t) / Us
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1.00% C,H,, 3.00% O,, 96.00% Ar, ® = 1.0, p, = 9.85 atm
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0.50% C,H,, 1.50% O, 98.00% Ar, ® = 1.0, p,, = 18.25 atm

1000 F i
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(k)
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2.3.2. Jet-Stirred Reactor

0.3% C,H,, 0.45% O, in N,, ® =2.0, p= 1.0 atm, T = 1163 K
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0.3% C,H,, 0.45% O, in N,, @ =2.0, p= 1.0 atm, T = 1163 K
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0.3% C,H,, 0.45% O, inN,, ®=2.0,p=1.0 atm, T=1163 K
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0.15% C,Hy, 0.45% O, in N,, ®=1.0, p=5.0 atm, T= 1018 K
1.6E-003

C2H4 =

1.4E-003

1.2E-003

1.0E-003

8.0E-004

6.0E-004

Mole Fraction

4.0E-004

2.0E-004

0.0E+00 e
000 020 040 060 080 100 120 140 160

Residence Time / s

(a)

0.15% C,H,, 0.45% O, in N,, ® = 1.0, p= 5.0 atm, T = 1018 K
1.4E-004 T T T T T T T CH4 m

1.2E-004

1.0E-004

8.0E-005

6.0E-005

Mole Fraction

4.0E-005

2.0E-005 [f

020 040 060 080 1.00 120 1.40 1.60
Residence Time /s

(b)

106



0.15% C,H,, 0.45% O, in N,, ® = 1.0, p= 5.0 atm, T = 1018 K
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0.15% C,H,, 0.45% O, in N,, ® = 1.0, p= 5.0 atm, T = 1018 K
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0.15% C,H,, 0.60% O, in N, ® = 0.75, p = 10.0 atm, T = 888 K
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0.15% C,H,, 0.60% O, in N, ® = 0.75, p = 10.0 atm, T = 888 K
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0.15% C,H,, 0.60% O, in N, ® = 0.75, p = 10.0 atm, T = 888 K
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0.15% C,Hy, 0.225% O, in N,, ® =2.0, p = 10.0 atm, T =986 K

1.6E_003L T T T T C2H4 .
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0.15% C,Hy, 0.225% O, in N,, & =2.0, p = 10.0 atm, T =986 K
3.5E-005 T T T T
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0.15% C,H,, 0.225% O, in N,, ® =2.0, p = 10.0 atm, T =986 K
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0.15% C,H,, 0.225% O, in N,, ® =2.0, p = 10.0 atm, T =986 K
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5.0% C,H, in N, ®=3.0,p=1.0atm, 1= 13s
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5.0% C,H, in N, ®=3.0,p=1.0atm, t=13s
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S36 Jet-stirred reactor species profiles of ethylene/oxygen/nitrogen mixtures.
Symbols are experimental data [33] lines are model predictions. — AramcoMech
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S37 Jet-stirred reactor species profiles of ethylene/oxygen/nitrogen mixtures.

Symbols are experimental data [34] lines are model predictions. — AramcoMech
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2.3.8. Flow Reactor
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0.5% C,H,, 0.6% O, in N,, ® =2.5, p = 10.0 atm, T = 850 K
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1000 ppm C,H, in N,, @ = 5.0, p = 59.22 atm, T = 8892/T s
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1000 ppm C,H, in N,, @ = 1.0, p = 59.22 atm, T = 8760/T s
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2.83.4. Flame Speed

C,H, Flame Speeds in Air.
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Laminar Flame Speed, cm/s
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2.83.5. Flame Speciation

19.4% C2H4, 30.6% Oz, 50.0% Ar, ¢ =1.9, p =20 torr
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19.4% C H,, 30.6% O, 50.0% Ar, ¢ = 1.9, p = 20 torr

28
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008:
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Distance, cm

S46 Flame species profiles of ethylene/oxygen/argon mixtures. Experimental
data has been shifted by 0.2054 cm which is within experimental uncertainty.
Symbols are experimental data [39] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC IL 152



2.4. Acetylene

2.4.1. Shock Tube

0.5% C,H,, 1.25% O,, 98.25% Ar, ® = 1.0, p,, = 1.85 atm

1000 [

Ignition delay time (t) / 1s

100

7.50 8.00 8.50

10°K/T

7.00

(a)

0.5% C,H,, 2.54% O,, 96.96% Ar, d = 0.49, p, =1.85 atm

1000 f

100 |

Ignition delay time (t) / Us
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2.0% C,H,, 2.5% O,, 95.5% Ar, ®=2.0, p, = 1.85 atm

—
o
(=3
(=}

100

Ignition delay time (t) / Us

1000 [

100 f

Ignition delay time (t) / 1s

S47 Shock tube ignition delay times of acetylene/oxygen/argon mixtures. Sym-

bols are experimental data [40] lines are model predictions. — AramcoMech

1.3, — GRI-Mech 3.0, - - - Leeds Mec%l . MFC, —

Mech, — USC II.
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Ignition delay time (t) / Us

Ignition delay time (t) / Us

0.25% C,H,, 10.0% O,, 89.75% Ar, ® = 0.06, p,, = 1.19 atm
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0.5% C,H,, 10.1% O,, 89.4% Ar, ® = 0.12, p, = 1.21 atm
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Ignition delay time (T) / Us

Ignition delay time (t) / Us
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0.5% C,H,, 5.0% O,, 94.5% Ar, ® = 0.25, p, = 1.18 atm
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0.5% C,H,, 2.6% O,, 96.9% Ar, ® = 0.48, p, = 1.18 atm
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Ignition delay time (t) / Us

Ignition delay time (t) / Us

0.5% C,H,, 1.25% O,, 98.25% Ar, ® = 1.0, p,, = 1.21 atm

1000 | ;

0.5% C,H,, 1.14% O,, 98.36% Ar, ® = 1.1, p, = 1.21 atm
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0.5% C,H,, 1.0% O,, 98.5% Ar, ® = 1.25, p, = 1.19 atm

1000 |

Ignition delay time (t) / Us

100 |

0.5% C,H,, 0.89% O,, 98.61% Ar, ® = 1.4, p, = 1.25 atm

1000 [

Ignition delay time (t) / 1s

100 |

S48 Shock tube ignition delay times of acetylene/oxygen/argon mixtures. Sym-

bols are experimental data [41] lines are model predictions. — AramcoMech

1.3, — GRI-Mech 3.0, - - - Leeds Mec%é -+ MF
Mech, — USC II.
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2.4.2. Flow Reactor

500 ppm C,H,, 0.7% H,0, in Ny, ® = 1.43, p = 1.0 atm, T = 195/T s
5.0E-004

4.0E-004

‘ C2H2 =
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500 ppm C,H,, 0.7% H,0, in N,, ® = 1.43, p = 1.0 atm, T= 195/T s
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500 ppm C,H,, 0.7% H,0, in N,, @ = 1.43, p = 1.0 atm, T = 195/T s
9.0E_OO4 T T T T T T T T

CO2 nm
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7.0E-004
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600 700 800 900 1000 1100 1200 1300 1400 1500
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(c)

S49 Flow reactor species profiles of acetylene/oxygen/water/nitrogen mixtures.
Symbols are experimental data [36] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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500 ppm C,H,, 0.7% H,0, in Ny, ® = 1.0, p = 1.0 atm, T = 195/T s
5.0E-004 T

C2H2 =

4.0E-004

3.0E-004

2.0E-004
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1.0E-004

0.0E+000

-1.0E-004 : : : ' : :
600 700 800 900 1000 1100 1200 1300

T/K
(a)

500 ppm C,H,, 0.7% H,0, in Ny, ® = 1.0, p = 1.0 atm, T = 195/T s
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500 ppm C,H,, 0.7% H,0, in Ny, ® = 1.0, p = 1.0 atm, T = 195/T s
1.0E-003 T T T

CO2 nm
9.0E-004
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(c)

S50 Flow reactor species profiles of acetylene/oxygen/water/nitrogen mixtures.
Symbols are experimental data [36] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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500 ppm C,H,, 0.7% H,0, in Ny, ® = 0.5, p = 1.0 atm, T = 195/T s

50E-004 _. T T vl,_\ T T T T T -~.~1~

C2H2 =
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500 ppm C,H,, 0.7% H,0, in Ny, ® = 0.5, p = 1.0 atm, T = 195/T s
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500 ppm C,H,, 0.7% H,0, in Ny, ® = 0.5, p = 1.0 atm, T = 195/T s
1.2E-003 T T T T T T T T T co2 m

1.0E-003

8.0E-004

6.0E-004
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(c)

S51 Flow reactor species profiles of acetylene/oxygen/water/nitrogen mixtures.
Symbols are experimental data [36] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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500 ppm C,H,, 0.7% H,0, in Ny, ® = 0.05, p = 1.0 atm, T = 195/T s
5.0E-004

C2H2 =
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500 ppm C,H,, 0.7% H,0, in N,, ® = 0.05, p = 1.0 atm, T = 195/T s
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500 ppm C,H,, 0.7% H,0, in Ny, ® = 0.05, p = 1.0 atm, T = 195/T s
1.2E-003 T T T T T T co2 m

1.0E-003

8.0E-004

6.0E-004
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S52 Flow reactor species profiles of acetylene/oxygen/water/nitrogen mixtures.
Symbols are experimental data [36] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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2.4.3. Flame Speed

Laminar Flame Speed, cm/s
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S53 Laminar flame speed measurements acetylene/air mixtures. Symbols are

experimental data [24, 37] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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2.4.4. Flame Speciation

46.5% CH,, 48.5% O, 5.0%
T T T

Ar, ¢ =2.4, p =20 torr
0.35 T T T T

T T T m c2n2

0.25

Mole Fraction

T
0.00 0.25 0.50 0.75 1.00 1.25 1.50

Distance, cm

46.5% C,H,, 48.5% O, 5.0% Ar, ¢ = 2.4, p = 20 torr
0.350 T T T T T T T T T T T T s O2

Mole Fraction

Distance, cm
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Mole Fraction

Mole Fraction

46.5% C H,, 48.5% O, 5.0% Ar, ¢ = 2.4, p =20 torr

Distance, cm

46.5% C,H,, 48.5% O, 5.0% Ar, ¢ = 2.4, p = 20 torr
T T T T T T T T T T T T = CO2

Distance, cm
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46.5% C H,, 48.5% O , 5.0% Ar, ¢ = 2.4, p =20 torr
0.18 T T T T T T T T T T
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0.14 4
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0.124

0.10 4

Mole Fraction

0.08 4

0.064 / i

Distance, cm

S54 Flame species profiles of acetylene/oxygen/argon mixtures. Symbols are ex-
perimental data [43] lines are model predictions. — AramcoMech 1.3, — GRI-
Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego Mech,

— USCIL
170



2.5. Formaldehyde

2.5.1. Flow Reactor

3560 ppm CH,O in N,, ® =0.51,p=1.0 atm, T =944 K
4.OE—OO3L T T T T T T T

CH20 ®m
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3560 ppm CH,0 in N, ® = 0.51, p = 1.0 atm, T = 944 K
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Mole Fraction
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3560 ppm CH,0 in N, ® = 0.51, p = 1.0 atm, T = 944 K
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3560 ppm CH,O0 in N, ® = 0.51, p = 1.0 atm, T = 944 K
2.0E_OO3 T T T T T T

H2 ®
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T
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(e)
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S55 Flow reactor species profiles of formaldehyde/oxygen/nitrogen mixtures.
Symbols are experimental data [44] lines are model predictions. Model predic-
tions are shifted in order to match 50% fuel consumed. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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Mole Fraction

Mole Fraction

2390 ppm CH,O in N,, ®=0.7, p=1.0 atm, T =944 K
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3480 ppm CH,O in N,, ® = 1.56, p=1.0 atm, T =944 K
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S56 Flow reactor species profiles of formaldehyde/oxygen/nitrogen mixtures.
Symbols are experimental data [44] lines are model predictions. Model predic-
tions are shifted in order to match 501‘535fue1 consumed. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.



Mole Fraction

Mole Fraction

2080 ppm CH,O in N, ® = 0.013, p = 1.0 atm, T = 944 K
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2080 ppm CH,O in N, ® = 0.013, p = 1.0 atm, T = 944 K
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S57 Flow reactor species profiles of formaldehyde/oxygen/nitrogen mixtures.
Symbols are experimental data [44] lines are model predictions. Model predic-
tions are shifted in order to match 50% fuel consumed. — AramcoMech 1.3,

— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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2390 ppm CH,O in N,, @ =0.7, p = 1.0 atm, T = 944 K
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2390 ppm CH,O in N,, @ =0.7, p = 1.0 atm, T = 944 K
1.8E_003 T T T T T H2 .
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S58 Flow reactor species profiles of formaldehyde/oxygen/nitrogen mixtures.
Symbols are experimental data [44] lines are model predictions. Model predic-
tions are shifted in order to match 50% fuel consumed. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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2.5.2. Flame Speciation

. 17.7% CHZO, 16.3% Oz, 66.0% Ar, ¢ =1.1, p=22.5 torr
T T T T T T T T T T T T T T
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5 17.7% CHZO, 16.3% Oz, 66.0% Ar, ¢ =1.1, p=22.5 torr
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17.7% CHZO, 16.3% Oz, 66.0% Ar, ¢ =1.1, p=22.5 torr
0125_ T T T T T T T T T T T T T T T
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S59 Flame species profiles of formaldehyde/oxygen/argon mixtures. Symbols
are experimental data [45] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego

Mech, — USC II.
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2.6. Acetaldehyde

2.6.1. Shock Tube

2.00% CH;CHO, 2.00% O,, 96.00% Ar, & = 2.50, p, = 2.32 atm

1000 [

100 f

Ignition delay time (T) / Us

600 620 640 660 680 700 720
10°K/T

(a)

2.00% CH;CHO, 5.00% O,, 93.00% Ar, & = 1.00, p,, = 2.06 atm

1000 f

100
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620 640 660 680 7.00 720 740 760 7.80
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(b)
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1.00% CH;CHO, 5.00% O,, 94.00% Ar, ® = 0.50, p,, = 2.03 atm
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(c)
S60 Shock tube ignition delay times of acetaldehyde/oxygen/argon mixtures.
Symbols are experimental data [46] lines are model predictions. — AramcoMech
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2.6.2. Flow Reactor
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0.86% CH;CHO in N,, ® =3.73, p=1.0 atm, T = 1100 K
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2.7. Methanol

2.7.1. Shock Tube
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4.00% CH,0H, 1.00% O,, 95.00% Ar, & = 6.00, p, = 2.9 atm
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7.70% CH;0H, 5.80% O,, 86.50% Ar, ® =2.00, p,, = 2.18 atm
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12.39% CH;0H, 18.58% O,, 69.03% N, ® = 1.00, p,, = 13.00 atm
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2.7.2. Flow Reactor
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0.69% CH;0H in N,, ® =0.051, p=1.0 atm, T = 1010 K
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0.735% CH;0H in N,, ® = 1.6, p = 1.0 atm, T = 1000 K
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0.943% CH;0H in N,, ® =1.22, p=1.0 atm, T = 1030 K
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0.943% CH;OH in N,, ® =1.22, p=1.0 atm, T = 1030 K
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1.01% CH;0H in N,, ® =1.58, p=1.0 atm, T = 1034 K
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0.415% CH;OH in N,, ® =1.04, p=15.0 atm, T =783 K
9.0E-003 T T T T

H20 =
8.0E-003 ] b

7.0E-003
6.0E-003
5.0E-003

4.0E-003

Mole Fraction

3.0E-003

2.0E-003

1.0E-003

0.0E+000

1.50 2.00 2.50

Time /s

(i)

1.00

S73 Flow reactor species profiles of methanol/oxygen/nitrogen mixtures. Sym-
bols are experimental data [51] lines are model predictions. Model predictions
are shifted in order to match 50% fuel consumed. — AramcoMech 1.3, — GRI-
Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego Mech,
— USC I

230



Mole Fraction

Mole Fraction

0.415% CH;0H in Ny, ® = 2.59, p

4.5E-003

3.5E-003

3.0E-003

2.5E-003

2.0E-003

1.5E-003

1.0E-003

5.0E-004

0.0E+000

0.415% CH;0H in N,, ® =2.59, p=15.0 atm, T =781 K

0.50 1.00 1.50 2.00
Time /s

(a)

2.50

2.5E-003

1.5E-003

1.0E-003

5.0E-004

0.0E+000

150 2:00
Time /s

(b)

0.50 1.00

231

2.50

=15.0atm, T=781 K

02

1CH30H m



Mole Fraction

Mole Fraction

0.415% CH;OH in N,, ® =2.59, p=15.0 atm, T=781 K
4.0E-005 T T T T T CH4 m

T
\

3.5E-005

3.0E-005 ; 1

2.5E-005

2.0E-005

1.5E-005 / E

1.0E-005

T
.

5.0E-006 e
i - ] [ |

aH A.
0.0E+00p EARELE R B, - :
050 100 150 200 250

Time /s

(c)

0.415% CH;0H in N,, ® =2.59, p=15.0 atm, T=781 K

1.0E-003 T T T T " CH2O m
9.0E-004 TN, 1

T
\
s

8.0E-004 il

T
N

7.0E-004

T
.
1

6.0E-004

5.0E-004

4.0E-004

3.0E-004

2.0E-004 .l"

1.0E-004

3 E 1 1 1 1 1
0.0E+000 0.50 1.00 1.50 2.00 2.50

Time /s

(d)

232



Mole Fraction

Mole Fraction

0.415% CH;0H in N,, @ =2.59, p=15.0 atm, T=781 K
2.5E-004 T T T T T

HOCHO =

2.0E-004

1.5E-004

1.0E-004

5.0E-005

0.0E+000 0.50 1.00 1.50 2.00 2,50

Time /s

(e)

0.415% CH;0H in N,, ® =2.59, p=15.0 atm, T=781 K
4.0E-003 T T T T T co m

3.5E-003

3.0E-003

2.5E-003

2.0E-003

1.5E-003

1.0E-003

5.0E-004

B S e
—
0.08+000 . . . .
+ 0.50 1.00 1.50 2.00 |

()

233



Mole Fraction

Mole Fraction

0.415% CH;OH in N,, ® =2.59, p=15.0 atm, T=781 K
3.0E-004 T T T T T co2 m

2.5E-004

2.0E-004

1.5E-004

1.0E-004 @

5.0E-005

* 0.50

1.50 2.00 2.50
Time /s

(g)

0.415% CH;0H in N,, ® =2.59, p=15.0 atm, T=781 K
3.5E-003 T T T T " I m

3.0E-003

2.5E-003

2.0E-003

1.5E-003

1.0E-003

5.0E-004

3 E 1 1 1
0.0E+000 0.50 1.00 1.50 2.00

Time /s

(h)

234



0.415% CH;OH in N,, ® =2.59, p=15.0 atm, T=781 K

5.0E-003
4.5E-003
4.0E-003
3.5E-003
3.0E-003
2.5E-003
2.0E-003

Mole Fraction

1.5E-003
1.0E-003
5.0E-004
0.0E+000

' ' 1 H20 =

1.50 2.00 2.50

Time /s

(i)

S74 Flow reactor species profiles of methanol/oxygen/nitrogen mixtures. Sym-

bols are experimental data [51] lines are model predictions. Model predictions

are shifted in order to match 50% fuel consumed. — AramcoMech 1.3, — GRI-
Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego Mech,

— USCIL

235



2.7.3. Flame Speed

CHSOH Flame Speeds in Air. T o™ 298 /243/358 K, p=1 atm.
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S75 Laminar flame speed measurements methanol/air mixtures. Symbols are
experimental data [52, 53] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.

236



2.8. Ethanol

2.8.1. Shock Tube

1.00% C,H5OH, 6.20% O,, 92.80% Ar, ® = 0.50, p,, = 11.63 atm
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1.50% C,HsOH, 4.70% O,, 93.80% Ar, ® = 1.00, p,, = 2.09 atm
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4.00% C,H5OH, 6.00% O,, 90.00% Ar, ® =2.00, p,, =2.31 atm
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S76 Shock tube ignition delay times of ethanol/oxygen/argon mixtures. Symbols
are experimental data [49] lines are model predictions. — AramcoMech 1.3,
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Mech, — USC II.
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2.8.2. Jet-Stirred Reactor
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2.8.8. Flow Reactor
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0.588% C,Hs;OH in N,, @ =0.81, p = 1.0 atm, T = 1090 K
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S90 Flow reactor species profiles of ethanol /oxygen /nitrogen mixtures. Symbols
are experimental data [57] lines are model predictions. Model predictions are
shifted in order to match 50% fuel consumed. — AramcoMech 1.3, — GRI-
Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego Mech,
— USCIL
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0.581% C,H;OHinN,, ®=1.24,p=1.0atm, T=1110K
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0.581% C,HsOHinN,, ®=1.24,p=1.0atm, T=1110K
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S91 Flow reactor species profiles of ethanol /oxygen /nitrogen mixtures. Symbols
are experimental data [57] lines are model predictions. Model predictions are
shifted in order to match 50% fuel consumed. — AramcoMech 1.3, — GRI-
Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego Mech,
— USC I
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2.8.4. Flame Speed

C,H,OH Flame Speeds in Air. 7, appros 298 K, p=1atm.
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S92 Laminar flame speed measurements ethanol/air mixtures. Symbols are
experimental data [59-61] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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2.8.5. Flame Speciation

6.90% CZHSOH, 20.60% Oz, 72.50% Ar, ¢ =1.00, p =0.049 atm
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6.90% C,H_OH, 20.60% O,, 72.50% Ar, ¢ = 1.00, p = 0.049 atm
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6.90% C,H_OH, 20.60% O,, 72.50% Ar, ¢ = 1.00, p = 0.049 atm
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S93 Flame species profiles of ethanol/oxygen/argon mixtures. Experimental
data has been shifted by 0.05 cm which is within experimental uncertainty.
Symbols are experimental data [62] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego

Mech, — USC II.
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6.90% C,H_OH, 27.50% O, 65.70% Ar, ¢ = 0.75, p = 0.049 atm
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6.90% CZHSOH, 27.50% Oz, 65.70% Ar, ¢ = 0.75, p = 0.049 atm
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S94 Flame species profiles of ethanol/oxygen/argon mixtures. Experimental
data has been shifted by 0.015 cm which is within experimental uncertainty.
Symbols are experimental data [62] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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8.50% C,H_OH, 20.60% O, 70.90% Ar, ¢ = 1.25, p = 0.049 atm

LY = CHOH
8.0x107 - Be

6.0x10”

4.0x107 4

Mole Fraction

2.0x107

0.0
— T T T T T T T T T T T T T T
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

(a)

8.50% C,H_OH, 20.60% O,, 70.90% Ar, ¢ = 1.25, p = 0.049 atm
2.0x10"

1.6x10™

1.2x10™ 1

8.0x10”

Mole Fraction

4.0x10”

o+ 7T T T T
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

(b)

349



Mole Fraction

Mole Fraction

8.50% C,H_OH, 20.60% O,, 70.90% Ar, ¢ = 1.25, p = 0.049 atm
1.0x10™

8.0x107

6.0x10”

4.0x107

2.0x107

T — T T T T
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

(c)

8.50% C,H_OH, 20.60% O,, 70.90% Ar, ¢ = 1.25, p = 0.049 atm
1.0x10™

= CO

2

8.0x107

6.0x10”

4.0x107 4

2.0x107 4

0.0 4
T L L L L L L L L
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

(d)

350



Mole Fraction

Mole Fraction

8.50% C,H_OH, 20.60% O,, 70.90% Ar, ¢ = 1.25, p = 0.049 atm
1.0x10™

8.0x107

6.0x10”

4.0x107

2.0x107

T — T T T T
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

(e)

8.50% C,H_OH, 20.60% O,, 70.90% Ar, ¢ = 1.25, p = 0.049 atm
1.0x10™

= CO

2

8.0x107

6.0x10”

4.0x107 4

2.0x107 4

0.0 4
T L L L L L L L L
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

()

351



Mole Fraction

Mole Fraction

8.50% C,H_OH, 20.60% O,, 70.90% Ar, ¢ = 1.25, p = 0.049 atm
1.0x10™

8.0x107

6.0x10”

4.0x107

2.0x107

T — T T T T
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

(g)

8.50% C,H_OH, 20.60% O,, 70.90% Ar, ¢ = 1.25, p = 0.049 atm
1.0x10™

= CO

2

8.0x107

6.0x10”

4.0x107 4

2.0x107 4

0.0 4
T L L L L L L L L
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

(h)

352



Mole Fraction

Mole Fraction

8.50% C,H_OH, 20.60% O,, 70.90% Ar, ¢ = 1.25, p = 0.049 atm
4.2x10°

m CH

3

3.5x10° 4

2.8x10°

2.1x10°

1.4x10” 1

7.0x10™ H

0.0 4
T L L L L L L L L
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm
()

8.50% C,H_OH, 20.60% O, 70.90% Ar, ¢ = 1.25, p = 0.049 atm

Y m CH,
3
4.0x10" 1

3.0x10°

2.0x10”

1.0x10” -

T — T T T T
00 02 04 06 08 10 12 14 16 18 2.0

Distance from burner, cm

)

353



Mole Fraction
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S95 Flame species profiles of ethanol/oxygen/argon mixtures. Experimental
data has been shifted by 0.08 cm which is within experimental uncertainty.
Symbols are experimental data [62] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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2.9. Methane/Ethane

2.9.1. Shock Tube

0.42% CH,, 0.04% C,Hy, 1.82% H, 3.74% O,, 93.99% Ar,

®=0.5,p,, = 1594 atm

10000

1000

Ignition delay time (T) / Us

100

800 820 840 860 880 9.00
10°K/T

(a)

9.20

9.40

9.60

0.42% CH,, 0.04% C,Hy, 1.82% H, 3.74% O,, 93.99% Ar,

®=0.5,p,, =407 atm

10000

1000

Ignition delay time (T) / Us

357




0.42% CH,, 0.04% C,Hy, 1.82% H, 3.74% O,, 93.99% Ar,
®=0.5, p,, =0.99 atm

1000 |

Ignition delay time (T) / Us

0.77% CH,, 0.06% C,H,, 3.29% H, 3.38% O,, 92.48% Ar,
®=1.0,p,, = 1567 atm

10000 f

1000

Ignition delay time (t) / Us

100 F
800 820 840 860 880 900 920 940 9.60
10°K/T

(d)

358



Ignition delay time (t) / Us

Ignition delay time (T) / Us

0.77% CH,, 0.06% C,Hy, 3.29% H, 3.38% O,, 92.48% Ar,

10000

1000

100

®= 1.0, p,, =3.94 atm

8.00 8.50 9.00 9.50
10°K/T

(e)

0.77% CH,, 0.06% C,Hy, 3.29% H, 3.38% O,, 92.48% Ar,

1000 |

@ = 1.0, p,, = 1.00 atm

-

740 760 780 800 820 840 860 880 9.00 920
10°K/T

()

359



Ignition delay time (t) / Us

0.73% CH,, 0.06% C,Hy, 0.51% H, 3.89% O,, 94.79% Ar,
®=0.5,p,, = 1570 atm

1000 [

Ignition delay time (T) / Us

100 |

720 740 760 780 800 820 840 860 880
10°K/T

(g)

0.73% CH,, 0.06% C,Hy, 0.51% H, 3.89% O,, 94.79% Ar,
®=0.5,p,, =408 atm

10000

1000

720 740 760 780 800 820 840 860 880
10°K/T

(h)

360



Ignition delay time (t) / Us

Ignition delay time (T) / Us

1000 f

100 |

1000 [

0.73% CH,, 0.06% C,Hy, 0.51% H, 3.89% O,, 94.79% A,
®=0.5,p,, = 1.00 atm

7.50 8.00

1.35% CHy, 0.12% C,Hy, 0.96% H, 3.61% O,, 93.96% Ar,
®=0.5,p,, = 1535atm

8.00 8.50 9.00
10°K/T

)

361



1.35% CHy, 0.12% C,Hy, 0.96% H, 3.61% O,, 93.96% Ar,
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S96 Shock tube ignition delay times of methane/ethane/hydrogen/oxygen/argon
mixtures. Symbols are experimental data [64] lines are model predictions.
— AramcoMech 1.3, — GRI-Mech 3.%6—2— - Leeds Mech, --- MFC, — - — Ranzi,
— - - San Diego Mech, — USC II.
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S97 Shock tube ignition delay times of methane/ethane/oxygen/argon mixtures.

Symbols are experimental data [63] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mec§165~ -+ MFC, — - — Ranzi, — - - San Diego

Mech, — USC II.



0.26% CH,, 0.09% C,Hy, 1.65% O,, 98.0% Ar, ® = 0.5, p = 1.0 atm

1000 [

Ignition delay time (t) / Us

100 k

600 620 640 660 680 7.00 720 740 7.60 7.80
10°K/T

(a)

0.15% CH,, 0.15% C,Hy, 1.69% O,, 98.0% Ar, ® = 0.5, p = 1.0 atm

—

=l

(=3

(=}
T

Ignition delay time (t) / Us

100

640 660 680 700 720 740 760 780 800
10°K/T

(b)

366



0.12% CH,, 0.36% C,Hy, 1.52% O,, 98.0% Ar, ® = 1.0, p = 1.0 atm
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Symbols are experimental data [64] lines are model predictions. — AramcoMech

1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC,
Mech, — USC II.
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2.9.2. Jet-Stirred Reactor
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0.913% CH,, 0.087% C,H, in N,, ® = 0.3, p = 10.0 atm, T = 0.25 s
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0.913% CH,, 0.087% C,H, in N,, @ = 0.3, p = 10.0 atm, T = 0.25 s
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S99 Jet-stirred reactor species profiles of methane/ethane/oxygen/nitrogen mix-
tures. Symbols are experimental data [65] lines are model predictions. — Aram-
coMech 1.3, — GRI-Mech 3.0, -- - Leeds Mech, - -- MFC, — - — Ranzi, — - - San
Diego Mech, — USC II.
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0.913% CH,, 0.087% C,H, in N,, @ = 0.6, p = 10.0 atm, T = 0.25 s
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0.913% CH,, 0.087% C,H, in N,, @ = 0.6, p = 10.0 atm, T = 0.25 s
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0.913% CH,, 0.087% C,H in N, ® = 0.6, p = 10.0 atm, T = 0.25 s
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S100 Jet-stirred reactor species profiles of methane/ethane/oxygen/nitrogen
mixtures. Symbols are experimental data [65] lines are model predictions.
— AramcoMech 1.3, — GRI-Mech 3.%8—4— - Leeds Mech, --- MFC, — - — Ranzi,
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S107 Jet-stirred reactor species profiles of
methane/ethane/hydrogen/oxygen/nitrogen mixtures. Symbols are ex-
perimental data [65] lines are model predictions. — AramcoMech 1.3,
— GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego

Mech, — USC II.
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2.9.3. Flame Speed
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S108 Laminar flame speed measurements 80/20 methane/ethane/helium mix-

tures. Symbols are experimental data [16] lines are model predictions. — Aram-
coMech 1.3, — GRI-Mech 3.0, -- - Leeds Mech, - -- MFC, — - — Ranzi, — - - San
Diego Mech, — USC II.
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60/40 CH, / C,H, Flame Speeds in Air. T =298 K, p=1/5/10 atm.
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S109 Laminar flame speed measurements 60/40 methane/ethane/air mixtures.
Symbols are experimental data [16] lines are model predictions. — AramcoMech
1.3, — GRI-Mech 3.0, - - - Leeds Mech, --- MFC, — - — Ranzi, — - - San Diego
Mech, — USC II.
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60/40 CH4 / Csz Flame Speeds in He. T =293 K, p=5 atm.
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S110 Laminar flame speed measurements 60/40 methane/ethane/helium mix-
tures. Symbols are experimental data [16] lines are model predictions. — Aram-
coMech 1.3, — GRI-Mech 3.0, - - - Leeds Mech, - -- MFC, — - — Ranzi, — - - San
Diego Mech, — USC II.
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