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Abstract: The "Innovative Combustion Technology" program, a national project is established under the Cabinet
Office, Government of Japan as a part of the" Cross-ministerial Strategic Innovation Promotion Program (SIP)".
The "Gasoline Combustion Team" is one of teams of the "Innovative Combustion Technology" program.

The "Gasoline Combustion Team" is comprised of Keio University as a Leader university and 29 universities
as a Cluster university. Upon agreement with the Japan Science and Technology Agency (JST), we have been
conducting the research on the "Super-Lean Burn for Gasoline Engines" with a support of the Research Association of
Automotive Internal Combustion Engines (AICE) under the strong industry, academia and government collaboration.

This paper introduces both scientific and technological approaches to innovative combustion technologies to realize the
"Super- Lean Low Temperature Combustion", targeting a thermal efficiency of 50%.
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[X] 25 Comparison of model with detailed kinetics model. Horizontal
axis is values predicted by our model, and vertical axis is true
values obtained based on CHEMKIN results.
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26 P-V diagram with dielectric barrier discharge.
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[%] 27 Velocity profile in the boundary layer on the piston top surface at
2000 rpm.
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28 Improvement of thermal efficiency by water injection in super-
lean burn.
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29 Reduction of heat flux on the chamber wall by super-lean burn.
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30 Flexible and wireless heat flux sensor.
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32 Heat flux distribution on the chamber wall and history of heat
flux on the piston top surface calculated by HINOCA.
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33 Ignition delay times of SIP gasoline surrogate (S5R) and SIP

common gasoline (SGR) compared with detailed kinetic model
calculation.
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34 Laminar burning velocities of gasoline surrogate (SSR) / air
mixtures. Symbols denote experimental data obtained at Osaka
Prefectural University [k14] and lines denote kinetic modeling.
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35 Experimental observations of cool flames (a) in a shock tube
with UV emission, (b) in a micro-flow reactor with TOF mass
spectrometry, and (¢) in a rapid compression machine with
infrared absorption.
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36 Measured maximum knock intensity of S5R (gasoline surrogate) /
air mixture in SRCM at 3.3 MPa. Especially large amplitude was
observed at 10-ms ignition delay time for equivalence ratio = 0.5
mixture.
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[X] 37 Pressure profiles observed in the one-dimensional direct Navier-
Stokes calculation 1D-DNS with detailed chemical kinetics.
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