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Abstract: This study aims to provide helpful suggestions for understanding the effect of high EGR on DME HCCI
combustion. This study determined which between oxygen partial pressure and oxygen concentration was the main
factor affecting the LTHR heating ratio. Furthermore, EGR and the supercharging effect were investigated. To define
the parameters for the EGR ratio and supercharging pressure, a numerical analysis of the chemical reaction was
conducted under the following conditions: (1) variation of EGR ratio, oxygen concentration, and oxygen content; (2)
variation of oxygen partial pressure while the oxygen concentration was almost constant; and (3) variation of oxygen
concentration while oxygen partial pressure was constant with EGR and supercharging. The results show that an
increase in EGR reduces the combustion duration. On the other hand, an increase in boost pressure increases the
combustion duration. Finally, the EGR and boost pressure affect the amount of increase in LTHR.
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Table 1 DME Fuel properties
Property Diesel DME Features of DME
Oxygen content [wt%] 0 34.8 Oxygenated fuel
Boiling Point [°C, 1atm] 180-370 -251 Gaseous fuel
Liquid density [kg/m?, 20°C, 2MPa] 824 668 80% of diesel
Easy to become liquid by
Vapor pressure [MPa. 20°C] - 0.51 .
compression
Cetane number 40-55 55-60 A little higher than disel
Lower calorific value [MJ/Kg] 425 28.4 70% of diesel

Table 2 Specification of the rapid compression machine

Items Value
Bore x Stroke 145 x 693.3 mm
Cylinder volume 12.2x 103 m?
Compression Ratio 14.6
Combustion Chamber Thickness | 49.2 mm
Compression Duration about 185 ms
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