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Basic Characteristics of Gasoline Fueled HCCI Using Negative Valve
Overlap about intake valve timing and combustion
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Abstract

YAMAHA Motor Co., LTD. had been conducting cooperative research concerning HCCI
(Homogenous Charge Compression Ignition) with the Engine Research Center in University
of Wisconsin - Madison, in a program that saw a steady development of new point of focus
since 1998. In our past work, we discussed the fundamental characteristics of HCCI with
various fuel”, and the effects on combustion under heterogeneity” and so on. In this report, we
investigate HCCI using regular gasoline fuel considering practical application. The heat of burnt
gas generated in the previous cycle is kept in cylinder by means of early closing of the exhaust
valve, called "Negative valve Overlap" (NOL), to obtain an ignitable condition. In addition to this,
sometimes we use small amount of direct injection during NOL to augment ignitability.” In this
way we verified that HCCI operation is possible under similar compression ratio in conventional
spark ignition (SI) engines. Besides, there is a certain width of operating range even with a fixed
valve timing operation, when using this method. In this paper, we discuss mainly the relation

between intake valve timing and available operational range.
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