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Evaluation on effect of uniformity in temperature field in HCCI combustion

using a Super Rapid Compression Machine
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Abstract: HCCI combustion has been studied by using a super rapid compression machine that can realize the compression

stroke of reciprocating engine at high engine speed.

this study, effect of temperature homogeneity in HCCI combustion is evaluated using two kinds of piston.

HCCI combustion is affected by the mixture temperature field. In

In case of

piston head without crevice, vortex arises and makes temperature field in the combustion chamber inhomogeneous.  With

crevice, vortex is suppressed and temperature field becomes homogeneous.
release, burn rate in the homogeneous case is found to be higher than the one in the inhomogeneous case.

As a result, in case of small cool flame heat
Regardless of

octane number, it was confirmed that the ignition delay time is shortened when the uniform temperature is achieved.
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Figure 1. Calculated temperature distribution in
combustion chamber
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Figure 2. Dependences of the Burn Rate on PRF.
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Figure 3. Dependences of the Ignition Delay Time on PRF.
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