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In the area of diesel engines, the reduction of
soot and NOx emissions is demanded through the
achievement of increased combustion performance.
High expectations are placed on premixed charge
compression ignition (PCCI) combustion as a
combustion method that will achieve breakthrough
reductions in NOx and soot emissions. However, the
use of this combustion method is restricted to the low-
speed, low-load range because it becomes challenging
to realize an ignition delay and combustion noise
increases as the engine load increases.

The research discussed in this paper attempted to
expand the range of application of PCCI combustion
by increasing exhaust gas recirculation (EGR) cooling
performance and employing a low compression ratio.
The results of the research indicated that it was
possible to extend the application of PCCI combustion
to virtually the entire operating range employed in the
European NEDC and North American FTP75 modes.
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Fig. 1 Comparison between diffusive combustion and
PCCI on soot, dP/d6 max and ®-T map
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Fig. 2 Conventional PCCI combustion application
range
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Table 1 Test engine specifications
Cylinder configuration In line 4
Bore x stroke (mm) 85 % 96.8
Displacement (cm?®) 2197
Compression ratio 17.2,16.2
Valve train DOHC 4 valves
Fuel injection system 180 MPa common rail
Nozzle type 7 holes 680 cm®/sec

Intake system

Turbocharged, inter-cooled

system

3.0 kW or 6.3 kW
at 2500 rpm 180 Nm

EGR cooling capacity

Cetane number: 44

Fuel properties Sulfur: 11.5 ppm
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duration and EGR rate
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