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Abstract : Homogeneous charge compression ignition(HCCI) combustion is an advanced technique for reducing the
hazardous nitrogen oxide(NOx) and particulate matter(PM) in a diesel engine. NOx could be reduced by achieving lean
homogeneous mixture resulting in combustion temperature. PM could be also reduced by eliminating fuel-rich zones

which exist in conventional diesel combustion.

However previous researches have reported that power-output of HCCI engine is limited by the high intensive knock
and misfiring. In an attempt to extend the upper load limit for HCCI operation , supercharging in combination with
Exhaust Gas Recirculation(EGR) has been applied: supercharging to increase the power density and EGR to control the
combustion phase.The test was performed in a single cylinder engine operated at 1200 rpm. Boost pressures of 1.1 and
1.2 bar were applied. High EGR rates up to 45% were supplied. Most of fuel was injected at early timing to make
homogeneous mixture. Small amount of fuel injection was followed near TDC to assist ignition. Results showed
increasing boost pressure resulted in much higher power-output. Optimal EGR rate influenced by longer ignition delay

and charge dilution simultaneously was observed.
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7y  :ignition delay
Ty,  :premixed burn duration
A :total heat release (J)
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Table 1 Specifications of single cylinder diesel engine

Engine type Single cylinder direct injection
Bore x Stroke 83 x 92 mm
Displacement 498 cc

Compression ratio 14.8

Table 2 Specifications of fuel injection system

Fuel injection type Common rail injection system
Injection pressure 60 MPa
Number of nozzle hole 14
Mozzle hole diameter 0.100 mm/hole
Injection angle 70°
Fuel tank
Common Rail D Data

Intake Air |
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Fig. 1 Schematic diagram of experimental facility
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Table 3 Experimental condition

Engine speed 1200 rpm

Engine load Idling

Main only injection quantity 11.5 mm?/stroke

First injection quantity 10 mm>/stroke

Second injection quantity 1.5 mm*/stroke

First injection timing 60°CA BTDC
Second injection timing 10°CA BTDC
Injection pressure 60 MPa

EGR rate 0~50%

Boosting pressure 1.1 bar, 1.2 bar
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Fig. 2 Effect of main injection timing on power-output and

emissions
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Fig. 3 Effect of second injection timing on power-output and
emissions
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Fig. 6 Definition of ignition delay on combustion charac-
teristic curves
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