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Abstract:

Due to governmental regulation, consumer requirements, and political and environmental factors, the demand for
improved vehicle fuel economy has increased substantially in recent years. As a result, many new engine concepts,
powertrain configurations, and energy storage and conversion technologies are being researched at university,
government, and industry laboratories. The future of worldwide transportation will likely require a diverse
compilation of energy conversion methods. Electric motors, hybrid powertrains, and combustion engines will all
play a valuable role in fulfilling the requirements of the wide range of applications that depend on an on-board
energy source. However, the inherent energy density advantage of the internal combustion engine using liquid
hydrocarbons as the fuel, comparatively high efficiency and reliability, and low cost make it highly probable that the
internal combustion engine will remain a cornerstone in transportation applications for the foreseeable future.

This presentation describes the recent trends in automotive combustion research that have the capability to
meet the ambitious future regulation. Beginning with the near-term, the strategies for extending the limits and
increasing the efficiency of spark ignited combustion are reviewed, including the challenges that arise from
aggressive downsizing. As the presentation progresses, the discussion will become increasingly fundamental and
shift toward advanced combustion modes. Low temperature combustion modes, like Homogeneous Charge
Compression Ignition (HCCI), promise high thermal efficiencies with ultra-low soot and NOx emissions by pairing
the homogeneous, clean-burning nature of gasoline spark ignition combustion with the unthrottled, high efficiency
of compression ignition (i.e. diesel) combustion. This presentation describes the current capabilities of HCCI
combustion and a strategy to maximize the potential fuel economy benefit in a mid-sized vehicle. Finally, the
research efforts to understand the fundamental physical phenomena that govern low temperature combustion are
summarized.
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