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DME and Diesel HCCI Combustion Characteristics

Jookwang Lee’, Sanghoon Kook®, Cheolwoong Park’, Choongsik Bae '

ABSTRACT

HCCI(Homogeneous Charge Compression Ignition) combustion is an advanced

combustion process explained as a homogeneously premixed charge of a fuel where air
1s admitted into the cylinder and compression ignited. It has possibility to reduce NOx
by spontaneous auto-ignition at multiple points that allows very lean combustion
resulting in low combustion temperatures. Particulate matters (PM) could be also reduced
by the homogeneous combustion and no fuel-rich zones.

Injection timing is extremely advanced to achieve homogeneous charge where a diesel
fuel could not be vaporized sufficiently due to low pressure and low temperature
condition. Also the over-penetration could be a severe problem. The small injection angle
and multi-hole injectors were applied to solve these problems.

Dimethyl ether (DME) as an altenative fuel was also applied to relive the bad
vaporization problem associated with early injection of diesel fuel. Neat DME has a very
high cetane rating and high vapor pressure. Contained oxygen reduces soot during the
combustion. Experimental result shows DME can be easily operated in an HCCI engine.
PM shows almost zero value and NOx is reduced more than 90% compared to

direct-injection diesel engine operating mode but problem of early ignition needs more
investigation.
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HCCI: Homogeneous Charge Compression Ignition, HSDI: High Speed Direct
Injection, BTDC: Before Top Dead Center, IMEP: Indicated Mean Effective
Pressure, CA: Crank Angle
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