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Abstract: The numerical analysis of the reduction of reaction mechanism for the ignition of dimethyl ether (DME) was
performed. On the basis of a detailed reaction mechanism involving 79 species and 351 reactions, the peak molar
concentration and sensitivity analysis were conducted in a homogeneous reactor model. The reduced reaction
mechanism involving 44 species and 166 reactions at the threshold value 7.5 x 10~ of the molar peak concentration was
established by comparing the ignition delays the reduced mechanism with those the detailed mechanism. The predicted
results of the reduced mechanism applied to the single-zone homogeneous charge compression ignition (HCCI) engine
model were in agreement with those of the detailed mechanism. Therefore, this reduced mechanism can be used to
accurately simulate the ignition and combustion process of compression ignition engine using DME fuel.
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Fig. 1 Overall reaction scheme for DME oxidation ®*
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Table 1 Operating conditions for closed 0-D homogeneous
reactor model (adiabatic and constant volume)

Conditions Ranges
Initial pressure [bar] 30, 45
Initial temperature [K] (6602?0}: Slglgos tep)
Equivalence ratio 0.6,0.8,1.0
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Fig. 2 Definition of ignition delay time (P;;=30bar,
o=1 .O, TiniZSOOK)
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Table 2 Engine specifications and calculation conditions
for single-zone HCCI engine model [2]

Item Description
Bore X Stroke [mm] 75%84.5
Compression ratio 17.8:1
Geometric ratio 3.314
Engine speed [rpm] 1500
IVC [deg. ATDC] -172
EVO [deg. ATDC] +128
Equivalence ratio 0.6,0.8,1.0
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Fig. 8 Comparison of the predicted in-cylinder pressure
profiles between detailed and reduced reaction
mechanisms according to a various equivalence
ratio
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