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Two-Stroke Gas Exchanging Method for Controlling Auto-Ignition : Activated Radical Combustion
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ABSTRACT

The auto-ignition is focused as a combustion process,
where improving efficiency and lowering NOx emission
could be compatible. A current subject would be
controlling combustion process. Honda demonstrated a
method to control the auto-ignition, i.e. Activated
Radical (AR) Combustion, in several commercial
motorcycle engines.

Through the experimental analyses of the AR
Combustion, this article shows that control of the gas
exchange generates a temperature for the auto-ignition
in the end of compression stroke, due to heat exchange
between residual and new mixture. It is also revealed
that its combustion speed is affected by the engine speed,
scavenging efficiency and etc, however, 10% to 90%
mass burn timing is settled on the same crank-angle
duration, as result, regardlessly of the engine operating
conditions. This is owing to the dualism of the residual
gas, i.e. combustion promotion action as heat energy
potential and the inhibitory action as the inert gas. Both
action should balance for the two-stroke gas exchanging
method for controlling auto-Ignition.
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Fig. 1 Overview of the experimental engine B
Table 1 Principal specifications of the Experimental
Engines
Specifications Engine A Engine B
Bore x Stroke 68mm x 68.8mm | 80mm x 80mm
Displacement 249.9cm?® 402cm?
Compression ratio
(Trapped) 72 6.3
Compression ratio
(Geometric) 124 105
Exhaust opening 194deg.C.A. 188deg.C.A.
duration
Exhaust opening area 2437cm? deg 2159cm? deg
dsca"?”g'”g opening 130deg.C.A. 113deg.C.A.
uration
Scavenging opening 1712cm2deg. | 1449cm? deg.
area
Charge means for PDI Air pump In-cylinder gas
Exhaust opening rate 100%—5% 100%—5%
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