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Effect of Fuel Injection Timing on Nitrous Oxide Emission
from Diesel Engine
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Abstract: The diesel engine, which has high compression ratio than other heat engines, has been using as
the main power source of marine transport. Especially, since marine diesel engines offer better specific
fuel consumption (SFC), it is environment-friendly compared to those used in other industries. However,
attentio should be focused on emissions such as nitrous oxide (N,O) which is generated from combustion
of low-grade fuels. Because N,O in the atmosphere is very stable, the global warming potential (GWP) of
N;O is 310 times as large as that of CO,, and it becomes a source of secondary contamination after
photo-degradation in the stratosphere. It has been hitherto noted on the N,O exhaust characteristics from
stationary power plants and land transportations, but reports on N,O emission from the marine diesel
engine are very limited. In this experimental study, a author investigated N,O emission characteristics by
using changed diesel fuel components of nitrogen and sulfur concentration, assessed on the factors which
affect N,O generation in combustion. The experimental results showed that N,O emission exhibited
increasement with increasing of sulfur concentration in fuel. However, all kinds of nitrogen component

additives used in experiment could not change N,O emission.
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Fig. 1 Nitrous oxide generation formation at external

combustion system
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Table 1 Test engine specification

Item Test Engine (AVL)
Stroke 4
Cylinder 1
Cooling Type Water
Injection Direct injection
Bore 112 mm
Stroke length 110 mm
Output 12kW / 2400rpm
Compression ratio 18.5
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Table 2 Fuel properties based on mixed-fuel

Item Unit Light oil
Density(15C) g/em’ 0.8359
Flash point T 76
Viscosity mm?/sec 3.554
Pour point T -17.5
Ash % (mass) -
Carbon % (mass) 85.84
Hydrogen % (mass) 13.85
Nitrogen % (mass) 5 (limit)
Oxygen % (mass) 0.7
Sulfur % (mass) 6.8
Calorific value MJ/kg 45.84
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Table 3 Nitrogen and sulfur compounds used at

o
aT

experiment

Item | Unit |Quinoline| Pyrrol |Propionitrile| DBDS
Formula| - CoH;N [CiHsN|  GiHsN | CsHisS;,

Mass | g/mol | 129.16 | 67.09 55.08 178.35

Phase |(25C)| Liquid |Liquid| Liquid Liquid
Density | g/em® | 1.09 | 0.967 0.772 0.923
Melting| K 258 250 180 268
Boiling | K 511 503 370 473

Purity % 95 99 99 99
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