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A Numerical Study on Effects of Pilot Injection on Combustion and

Emission Characteristics in a Marine Diesel Engine
Myung-jik Bae' - Dong*SikHan1 - Young-Jone Changz - Ju-Hun Song2 - Chung-Hwan Jeont
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Abstract: Computational simulation has been carried out to examine the effects of pilot
injection to reduce both of NOx and Soot emissions in a marine diesel engine. For
verification of the computational result, calculated cylinder pressure was matched to
experimental pressure. In this study, the primary variables were injection timing, dwell
time and injection rate while the amount of injection fuel was maintained constant. It
was revealed that variation of pilot injection timing affects auto ignition and heat
release rate. In the results, both of NO and soot emission were reduced without
deterioration of in-cylinder pressure under the condition of 10°CA dwell time and
0.022kg/s injection rate.

Key words: Marine diesel engine, Pilot injection, Injection rate, Combustion
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Figure 3: Predicted and measured cylinder pressure
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Table 3 : The conditions used in the simulation

Main injection start |Dwell time
Reference BTDC 4° CA -
Case 1 BTDC 4° CA 3° CA
Case 2 BTDC 4° CA 10° CA
Case 3 BTDC 4° CA 20° CA
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Case 5 ATDC 2° CA 20° CA
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Figure 10: Soot Formation in cylinder
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Table 4: The conditions used in the simulation

NO(kg/cycle) | Soot(kg/cycle)
Reference 2.48x10°° 2.10x107
Case 1 2.23x10°° 2.33x1071!
Case 2 2.46x10°° 1.65x1071
Case 3 2.73x10°° 1.30x1071
Case 4 2.41x10°° 1.31x1071
Case 5 2.54x10°° 1.20x1071
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Figure 12: NOx vs. Soot trade-off point
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