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Abstract : This study describes effects of DME additives on combustion and exhaust emissions characteristics
including nano-particle in a single cylinder compression ignition engine. Considered additives include bio-diesel,
n-butanol, and MTBE for increasing kinematic viscosity. Among three additives, n-butanol showed the greatest
kinematic viscosity. In addition MTBE showed the highest vapor pressure. In the present study mixing ratios of
additives were kept constant at 1 and 10% by volume. Experiments were performed at 1200rpm engine speed and
nano-particles were measured by SMPS (Scanning mobility particle sizer) devices. Results of combustion characteristics
showed that considered additives had little effects on combustion pressure. However, patterns of heat release rate were
dependent on properties of additives. Nano-particles of MTBE were the lowest among considered additives.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specifications of the test engine

Table 2 Experimental conditions

Description Specification Item Experimental condition
Bore [mm] 75 Engine speed [rpm] 1200
Stroke [mm] 84.5 Coolant & Oil temperature [°C] 70
Displacement volume [cc] 3733 Intake air ratio [L/min.] 145.6
Compression ratio 178 : 1 Injection pressure [MPa] 50
Valve type DOHC 4 Mass of fuel injection [mg] 13.2
Injection hole number 6 Start of energizing [°BTDC] 0,3,6,9,12,15
Fuel injection system Bosch common-rail Types of additives in DME
Nozzle hole diameter [mm] 0.128 Oxygen Bio-diesel n-butanol MTBE
Spray angle [°] 156 weight [%] weight [%] weight [%] weight [%]
1 34.5 34.7 34.6
Frako] FYHEE Alolsiglan F7] A& Axs = 22 = =2
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Table 3 Properties of additives

Bio-diesel | n-butanol | MTBE
Vapor pressure [kPa]
2t 20°C - 0.67 335
Kinematic viscosity
[mm?/s] at 20°C 73 37 047
Density [g/mL] 0.89 0.81 0.47
Boiling point [°C] 176 116 ~118 | 55~56
Melting point [°C] -10 -90 -109
Auto-ignition 250 343 430
temperature [°C]
Oxygen content [wt %] 11 21.6 18.2
Cetane number 46 ~ 68 12 <6
Lower heating value
[MJ/ke] 38.5 36.31 352
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