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Abstract : The ignition timing of homogeneous charge compression ignition (HCCI) combustion engines is the important
factor which should be controlled. In this study, the influences of the adding reaction intermediates to auto-ignition delay

time were evaluated, by using a constant volume combustion simulation with detailed chemical reaction models of n-heptane
and isooctane. The influences were evaluated for the initial temperature 600K-1050K and ¢ =0.3, 0.5 and 1.0, for n-heptane-
air mixture and isooctane-air mixture. For both mixtures, the lower the initial temperature becomes, the larger the effect
of additives on the ignition promotion becomes. Especially in the temperature range that is lower enough than negative
temperature coefficient region, this effect becomes maximum. In addition, this feature is remarkable in lean mixture.

Therefore, it is appropriate to supply additives at the temperature which is dominated by low temperature oxidation reaction,

in order to control the auto-ignition timing of HCCI combustion.
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Fig.1 Mole fraction in burnt gas and effect of each species on auto-

ignition timing by adding 1ppm in unburned mixture[10].
(A/F=30:1, initial temperature before compression=360K,
1000rpm)
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Fig.2 Mole fraction of each species in residual gas and effect of that on
auto-ignition timing as an additive to unburned mixture[11].
(A/F=30:1, initial temperature before compression=350K,
1000rpm)
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Fig.3 Evaluation of the reaction model on ignition delay time.

(equivalence ratio=1.0)
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Fig.4 Temperature and pressure influence to auto-ignition delay time
for with and without additives. (Constant volume condition,
equivalence ratio=0.5, solid line: without additive, dashed line:
with additive (10ppm O).)
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Fig.5 Effect of each species as an additive on reduction rate of auto-ignition delay time. (Constant volume condition, base mixture: n-heptane-air,

equivalence ratio=0.5, additives concentration=10ppm, initial temperature=650K, initial pressure=1.52MPa)
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Fig.6  Effect of each species as an additive on reduction rate of auto-ignition delay time.
(Constant volume condition, base mixture: n-heptane-air, additives concentration=10ppm, initial temperature=650K, initial pressure=1.52MPa)
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Fig.8 Difference of Rt between 650K and 1050K of isooctane

-air mixture. (Constant volume condition, additives
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Fig.9 Comparison of Rt in various initial temperature of n-heptane-
air mixture. (Constant volume condition, additives
concentration=10ppm, initial pressure=1.52MPa, O:1050K,
A:950K, l:850K, €:750K.)
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Fig.10 Comparison of Rt in various initial temperature of n-heptane-
air mixture. (Constant volume condition, additives
concentration=10ppm, initial pressure=1.52MPa, O:1050K,
A:950K, l:850K, €:750K.)
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Fig.11 Temperature dependence of Rt for various equivalence ratio of
n-heptane-air mixture.
(Constant volume condition, additives concentration=10ppm,
initial pressure=1.52MPa.)
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Fig.12 Temperature dependence of Rt for various equivalence ratio of

isooctane-air mixture.
(Constant volume condition, additives concentration=10ppm,
initial pressure=1.52MPa.)
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Fig.13 Relation between temperature dependence of Rt and auto-
ignition delay time with 10ppm O as additive.
(Constant volume condition, additives concentration=10ppm,
initial pressure=1.52MPa.)
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