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The Role of Oxygen Atom in the NOx Formation of DME/Air
Nonpremixed Flames

Tae-Hyun Kim, Cheol-Hong Hwang, Seungro Lee and Chang-Eon Lee

ABSTRACT

The NOx emission characteristics of DME in counterflow nonpremixed flames were
investigated numerically, and brief experiments were carried out to compare the flame
shapes and NOx emissions with those of CsHs and CoHgs. The DME flames were
calculated using Kaiser's mechanism, while the CoHg flames were calculated using the Cs
mechanism. These mechanisms were combined with the modified Miller-Bowman
mechanism for the analysis of NOx. Experimental results show that DME flame has the
characteristics of partial premixed flame and the flame length becomes very shorter
compared with general hydrocarbon fuels and then, the NOx emission of DME is low as
much as 60 % of CsHs. In the calculated results of counterflow nonpremixed flames, the
Elxo of DME nonpremixed flame is low as much as 50 % of the C:Hg nonpremixed
flame. The cause of Elno reduction is attributed mainly to the characteristics of partial
premixed flame due to the existence of O atom in DME and partly to the O-C bond in
DME, instead of C-C bond in hydrocarbon fuels.
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Table 1 Properties of CoHs, CsHs and DME
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Table 2. Maximum flame temperature (Tmax) and NO emission index (Elno) of calculated flames

CoHs CH30CH3 CoHs CoHs-02 CH30CH3

(Tr=298 K) (Tr=298 K) (Tr=600 K) (Tr=298 K) (Tr=475 K)
Tuax [K] 1955 2010 2127 2129 2126
Elvo [g/kgl 0.5263 0.2463 1.2628 0.5397 0.4618
Elno [g/10Mcall 0.45646 0.3570 1.0952 0.4681 0.6693
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