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Summary

ITIC-PCIO Intake Temperature and Injection Controlled - Premixed Compression Ignition that
realizes ignition control by fuel injection and low smoke was developed to improve exhaust emission
and fuel consumption. Unlike the suppression of soot formation based on lean local equivalence ratio
or low combustion temperature, this concept is to promote the soot oxidation by a large amount of
oxygen with super cooled intake gas under heavy EGR operation. The characteristic and availability
of the concept in this study was cleared to analyze the change of exhaust emission by the theoretical

3D simulation and to estimate the effect of an amount of EGR and intake gas temperature on

combustion performance.
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Table 1 Engine Specifications

Displacement {ml) 19908
Number of cylinder 4
Bore x Stroke (mm) 86 x 86
Injection system Common rail
Combustion type Direct injection
Valve system 4 valve
Compression ratio 16.7
Supercharger system VGT

Table 2 Conditions of CFD Analysis

Int-T EGR A
Combustion
[degC] | [%] [
Diesel (High-NOx) 70 45 1.71
Case-1 -
Diesel {High-Smoke) 100 57 1.28
Case-2 PCI 70 63 1.14
Case-3 Target 40 61 1.41
80
Speed: 1500rpm (CFD)
— Load: 20% e i
o 60 | afuel: 14mm3ist ; ~Case-1) Diesel Comb.
e Rail pressure: 70MPa | In-T=70deg.C
S 4p | Boost: 102kPajabs) H
= CR: 16.7 _ :
® H H _~Case-2) PCI Comb.
L 20 |-Case3) Target Comb.—o-ff- XM In-T=70deg.C
2 In-T=40deg.C Iy /. :
E 0 ; i _/
S | :
g_zn _ % Injection Timing -
J _
40 ; ; i
-30 -20 -10 0 10 20 30

Crank angle [ATDCdeg.]

Fig.2 Comparison of Heat Release Rate by CFD
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