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Abstract: The thermal stratification effect has been thought as one of the way to avoid dramatically generating the heat from
HCCI combustion. We investigate the effect of thermal stratification on HCCI combustion fueled by DME and n-Butane. The
thermal stratification occurs in a combustion chamber of a rapid compression machine with premixture by buoyancy effect that is
made of fuel and air. The premixture is then adiabatically compressed, and during the process, the in-cylinder gas pressure is
measured and two-dimensional chemiluminescence images are prepared and analyzed. Under the thermal stratification, the LTR
starting time and the HTR starting time are advanced than that of homogeneous case. Further, the LTR period and the luminosity
duration under homogeneous conditions are shorter than the corresponding quantities under stratified conditions. Additionally,
under stratified conditions, the brightest luminosity intensity is delayed longer than that of homogeneous condition.
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Table 1 Specification of RCM
Items Value.
BorexStroke 145%692mm
Cylinder volume 12.2x10°m?
Combustion
Chamber volume 7.93x10%m?
Compression Ratio 14.6
Combustion 48mm
Chamber Thickness
Combustion Chamber
type Pancake type
Compression Duration 185ms
Maximum
Endurable Pressure SMPa
Table 2 Fuel properties
Items DME n-Butane
Molecular
Formula CHOCH, CaHio
Low
Heat Value 28.8kJ/g 48.0kJ/g
Heat Release
in LTR 10~30 % 0~5%
Heat Release
in HTR 70~90 % 95~100 %
? [ ?RRQ
Molecular | gc @8 |@C=C=CTnC0
Structure 4 & bbb
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