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Abstract; The modified PREMIX model and chemical explosive mode analysis ( CEMA) method were
used to perform a numerical diagnostic analysis on the extinction mechanism of dimethyl ether ( DME)
spherical diffusion flame. The dependence of flame extinction limit on the ambient oxygen mole fraction
(Xo,) and detailed chemical kinetics was emphasized in this paper. Additionally,the concepts of “explo-
sive index” and “bifurcation index” were employed to specify the governing reactions for the DME flame
extinction. The results show that DME spherical diffusion cool flame has a much broadened flammability
range compared to the hot-flame counterpart. The cool flames are rather insensitive to the variation of X, .
The positive CEM mode firstly appears at the temperature-peaking location. In the near-extinction range,
eigenvalue of the CEM mode becames a complex number,indicating the tendency of oscillatory instability
in this condition. The hot-flame extinction is governed by the high-temperature reaction involving small
species, whil the cool-flame extinction is controlled by low-temperature reactions involving large hydrocar-
bons.
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