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Abstract The ignition and extinction characteristics of premixed DME/Og/Ny cool flames were
numerically investigated and compared with those of hot flames. The perfectly-stirred reactor (PSR)
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and counterflow flame model were used in the present study. PSR analysis demonstrated a weaker
dependence of cool flame ignition and extinction on equivalence ratio than those of hot flame. The

counterflow cool flame computation showed that the cool flame temperature was 700~760 K. The ex-
tinction stretch rate and the temperature of the cool flame monotonically increased as the equivalence
ratio increased from 0.6 to 1.4. In the equivalence ratio range from 0.6 to 1.4, the relative change of the
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extinction stretch rate of the cool lame was more than —20%, much smaller than that of the hot flame.
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Fig. 1 Schematics of the reactor model
(a) Perfectly-stirred reactor, PSR; (b) Counterflow flame
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Fig. 2 Dual S-curve response of PSR combustion of
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(¢ = 1.0, zn, = 0.32, T, = 650 K)
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Fig. 3 Ignition and extinction residence time of DME/Og2/Ng

hot flames
(zn, = 0.32, Ty = 650 K)

_ Vel Kk
z |
E
BE 4}
& W HE K

0 (A Bl IS e oL £ T o o
0.6 0.8 1.0 1.2 1.4 1.6

£
Bl 4 DME/O2/No ¥HaRR5EHH K RE B it 5] 1K K 45 B ok [E]
(zn, = 0.32, Ty = 650 K)
Fig. 4 Ignition and extinction residence time of DME/O2 /N2

cool flames
(zn, = 0.32, Ty = 650 K)
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Fig. 5 Temperature CH3 radical mole fraction distribution in
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Fig. 6 Axial velocity distribution in premixed DME/O2/N2
cool flames
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Fig. 9 Normalized extinction stretch rates of premixed
DME/O32 /N2 cool and hot flames (Cool flame: zn, = 0.32,
Ty, = 300 K, Ty,u = 688 K; hot flame: data from ref [25])
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