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ABSTRACT. The ignition of methane-oxygen mixtures highly diluted with argon was examined in the

temperature tange of 1516-1937 K behind a reflected shock wave. The ignition delay times were measured by
monitoring pressure profiles and the total emissions at 5.0 cm from the end wall. It was found that the
experimental result was correlated by the temperature and the concentrations of the gases. To complement the

expetiment, computer modeling study of methane oxidation was carried out using a GRI 1.2 mechanism.
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Table 1. Experimental conditions for CH4-O»-Ar mixtures

Cl’]q O‘_) Ar Pl T_ﬁ T
(%) () (%) (tom) (K} (uscq)

Mixture 1 35 7.0 89.5 20.0 1638-1894 123-580
Mixture 2 2.4 10.0 88.0 200 1646-1937 40-434
Mixwre 3 35 14.0 825 20.0 1516-1908 29-660
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Fig. 1, Typical experimental record showing pressure
(upper) and total emission (lower). Experimental con-
ditions were P1=20.0 torr and T<=1894 K in mixture 1.
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Fig. 2. Ignition delay times for the mixtures shown in
Table 1. Lines indicate the ignition delays for each mix-
tures calculated using the equation in the text.
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Fig. 3. A plot of log{t/[CH."*[02]"**} versus 1/Ts.
The solid line represents the best fit for the mixtures.

Journal of the Korean Chemical Saciety



oIRt 718 W3 gadell B $AY Ay Y 2 AF 159

7 wg} -1 Bl 047 742]9) o) HA )
I, AkA 7149 2R - 05° B - 1.6° WY
AA gled, dAE U 4] B W)
A BaEgeh {72 A" 7|42 M3} 2
AlZEell R o377 chakik A whd 2 2
A PYE AR R, AR AYES $A5e] A4
AR 2J3 vl S e elA) of 3 SEy
oh. 22lx Akke] FEot TlelMe) e EEe)
20% oWl ot E]F7)AE AR S A3 x|
A2k ok 7149} AR} whg-at o]z} s} o
Aol TR A FA7} e 2 5
ek HT AAse) £ YA A" 4B
AT 252 12 7|9 G998ty A 7))
= AAHE I3 2 A9 FA S AAF 2
i v} HE3 ddsty AASS 7Y %
AA QA

Hrl 2R sgAtrol2E B8 7)A9 H3
Zed A|Zbel] R} ofr] AY ZAFo] vl 3¢
< dolrr] 8 4145 =2 GRI-Mech 1.2 2 g
2 F 30 R}, #4), o S s
o] F47] 2667H9] HAYA SR FAs A
A" HFEE o] g3 2 ATE a8y 94
A& stiff-differential equations& Eojo} s}o], B <3
Foll A& Chemkin III X & 77358 o) &-5}0f 222]5}
ot Fig. 4ol e £ gl 92 A2E3 GRI-
Mech 1.2 Wl7h{&-& o] 83l g A7 E3) @
2 295 v 23t} o714 GRI-Mech 1.2 o) 7))
Fol 2 AY HAE Ags] A ey £+ 9i9e ¢
4+ gledeh. 28] GRI-Mech 1.28 FAstm 9l

3.0 —
§ 2.5 + -
&
=3
B oo} ]

simulation
v ®  Mixture 1
15 B & Mixture 2
) M ¥ Mixture 3
1 I |
5.0 5.5 6.0 6.5 7.0

10000/T(K)

Fig. 4. Comparison of calculated and observed ignition
delay times.
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Fig. 5. Logarithmic sensitivity spectra of the ignition de-
lay time for mixture 1 with P;=20.0 torr and Ts=1758 K.
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