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Influence of nitorogen dilution on ignition delay using a Super Rapid Compression Machine
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Abstract : Homogeneous Charge Compression Ignition (HCCI) combustion has been studied by using rapid compression
machines (RCMs). On the other hand, we used a super rapid compression machine (SRCM), which realizes faster
compression time than conventional RCMs. It enables to expand temperature range. This study investigated the
influence of nitrogen dilution of fuel-air mixture on ignition delay time with the SRCM. In this study, we used three
kinds of dilution ratio (i.e. 0%, 20%, and 50%). The temperatures of cylinder before compression were varied, and
pressure history was obtained. As a result, ignition delay time was long when dilution ratio is increased. We found

three-stage-combustion in the vicinity of flammability limit under dilution ratio of 50%.
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Fig. 1 Dependents of ignition delay time
on reciprocal of T,
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Fig. 2 Heat release rate history in the vicinity of
flammability limit
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Fig. 4 Direct images and heat release history
in the vicinity of flammability limit
LR

. 1000/T175:f’3 1.1~1.3 [UK](A DR LR L E) ©

Dne=0%, 20%, 50%0 35 KIZFURFIE DFEN K &

< A U FFIZ DN=50% CHAE |

. DNZ:SO% Iz is F B AR

BRIBEM —

e
ABFEIT BARSEE T2

NVASSY
FRAAH T TOREIT T D

ZRDGENDDL LHfEESND.

IR NV A =

=7 MZEVFEBEINTZHLDOTHS.

5. ZE3CHK
[1] Najt P.M., Foster.D.E.,

[217K Hefdt—BR « AR HFIE -
pp.691-698 (2010)
fih 4 4, 243 [EIABES AR T LG

N0.09-0545,
[BJEEFALAT -
AR SCEE, pp222-223 (2

: SAE Paper 830264 (1983)
AR 7 2 3L

005)

[4]Y.Wanatabe et al., SAE : Paper 2008-01-2403 (2008)
[5] S. Tanaka et al., Combustion and Flame 132,

pp.219-239 (2003)




