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Small-bore High-Speed Direct Injection (HSDI) diesel engines are becoming attractive candidates
for light duty vehicles due to their superior thermal efficiency and less greenhouse gas exhaust.
New combustion modes, e.g. Homogeneous Charge Compression Ignition (HCCI) combustion,
provide a unique approach for emission reduction. However, the application of HCCI combustion
modeislimited in low load conditions. In this talk, a clean combustion mode, namely low
temperature combustion, will be presented. Experimental investigations of low temperature
combustion were carried out in an optically accessible diesel engine. The air-fuel mixing process,
combustion, and late cycle soot were visualized through the application of advanced non-intrusive
diagnostic techniques including Mie-scattering, Laser Induced Exciplex Fluorescence, natural flame
luminosity imaging, time-resolved 2-D light extinction method, and so forth. The NOx emission
was measured in the exhaust pipe. It is shown that by controlling the in-cylinder air temperature
around 800K -950K at the start of main injection low temperature combustion can be achieved with
low soot and low NOx emissions under an operation load up to 7 bar IMEP. Results of low
temperature combustion with narrow angle direct injection technique will be demonstrated. Some
examples of bio-diesel or biodiesal blends low temperature combustion will also be discussed.
Results show that low temperature combustion with bio-diesel can simultaneously reduce soot and
NOXx emissions. The mechanism for low temperature combustion is analyzed and addressed. Future
research plans concerning sustainable and clean energy strategies will be outlined.
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