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Study on Selection of Injection Conditions
for Diesel PCCI Combustion
(Numerical Investigation using an Ignition-Combustion Model
Based on Stochastic Approach)
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To obtain a strategy for combustion control to achieve low NOx emission with high thermal
efficiency in DI-PCCI operation of diesel engines, numerical study was conducted using a
combustion model including a stochastic-PDF mixing model with a reduced chemical kinetic
scheme. Effects of injection conditions on heat release and NOx formation processes were
investigated. The results indicate that the combustion model successfully describe the trends of NOx,
maximum pressure rise rate and thermal efficiency. The mechanisms which control pressure rise rate
and NOx formation were discussed paying attention to the effects of fuel-air mixing.
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Table 1 Modified rate constants for the reaction model

Reaction Reaction formulae
number
1 F > X
2 X+110, > P
3 F+20, —> |
3b | —> F+ 202
4 I > 2
5 Y+05F+100, —» P
Reaction Activation energy E/R Frequency fsactor A
number (K) (molm’s)
Original Modified Original Modified
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2 7200 7200 70 x10° 50 x10?
3 19500 17940 385 x10° | 1.2 x10°
3 37500 34500 60 x107 | 1.8 x10%®
4 5000 5000 20 x108 1.0 x108
5 16500 16500 1.0 x10° 50 x10"
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Fig.1 Comparison of the effects of EGR rate on heat
release rate
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Fig.6 Diagram for injection conditions

Table2 Injection conditions

Code Orifice dia.(mm) _ Inj. press. Inj. duration (°CA)
x number difference (MPa) QF=760/1140J
a 0.18x6 66 6/8
b 0.156x 8 66 6/8
c 0.127x12 66 6/8
d 0.09x24 66 6/8
e 0.127x12 148 4/6.7
f 0.103x 12 148 6/8
g 0.103x 12 332 4/6.7
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Fig.13 Heat release rates and NO production
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Fig.14 Normalized NO emission, max. pressure rise rate,

and indicated thermal efficiency
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Fig.15 Ignition delay, combustion duration, and
maximum NO  production rate in
homogeneous mixture
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