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Abstract >> In Dimethyl Ether (DME) indirect production processes, DME have a reforming process to separate
Methanol. DME has a high cetane number and Methanol has a high octane number. Each fuel has a different
combustion characteristics and reactivity. So, this paper was investigated on the combustion characterisitics of DME

and Methanol. Basically, Methanol has a effect of retarding ignition. However, Within 10% of total carbon mole
number in DME, Methanol slightly changed the onset timing of Low Temperature Reaction (LTR) with increasing
thermal-ignition preparation range. It means that controlling combustion phasing of DME can be possible without

eliminated LTR. In case of IMEP, the ranges.
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Table 1 Model Specifications

List Model
Compression ratio 8.4
Displacement [cc] 311.3

Pressure at TDC [bar] 13.7
Engine Speed [rpm] 1200
IVC [CA] 249
EVO [CA] 471

Table 2 Fuel Properties

Chemical DME Methanol
Constituents CH;OCH3 CH;OH
Molecular weight [g/mol] 46.07 32.04
Cetane number 55 5
RON 35 106
MON 13 104
Ignition point [K] 623.15 658.15
Low heating value [MJ/kg] 28.8 20.1
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Fig. 1 Input Calories Value at each case
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3.2.1 Fuel series HI3=
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R280 : CH;0CH; + O, = CH;0CH; + HO»
R206 : CH;0H + O, = CH,OH + H,O

R274 : CH;OCH; + OH = CH;OCH; + H,O
R294 : CH,OCH;O,H = OH + 2CH,O

R296 : O,CH,OCH,O.H = HO,CH,OCHO + OH
R297 : HO,CH,OCHO = OCH,OCHO + OH

R78 : CH;0H + OH = CH,OH + HO,
R110 : CH;0H + OH = CH;3;O + H,O

3.2.2 H20, loop reactions

H,0; HE8- 7152 TIP (thermal-ignition preparation,
M3} H,0,2) 2] E-8o] ol wzAjo]w,
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R32 : CH,O + OH = HCO + HO;

3.2.3 Hydrogen—oxygen system reactions
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Fig. 2 Defining the ranges of combustion
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Fig. 3 Ignition delay by increasing MeOH
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Fig. 4 Pressure, Temperature and Heat Release Rate
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Fig. 6 IMEP of Methanol 0% and 15%
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Fig. 10 Main Reactions of Methanol 0%
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Fig. 11 Main Reactions of Methanol 15%
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