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Evaluation of exhaust emission characteristics at starting in
marine diesel engines

Dai Yamanishi' ", Minoru Tuda?, Takayuki Hirano?, Kazuyuki Maeda'

Marine diesel engines can easily generate soot and SOF at starting and steam caused by the combustion for hydrogen
in the fuel is condensed in the atmosphere. When marine diesel engines start, soot and SOF are primarily emitted
as evaluation of exhaust emission characteristics. To evaluation of exhaust emission characteristics at starting, the
experiment in this study used a small-sized marine diesel engine equipped with high accuracy PM measurements
system was conducted. As a result, the followings objectives were clarified. (1) The quantitative evaluation of exhaust
emission is possible by the continuous measurement of PM emission immediately after the starting. (2) A large

amount of SOF is included in the evaluation of exhaust emission characteristics at starting. (3) PM emission and the

temperature of cooling water have a correlation.
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Table 1 Specification of experimental device

Type S4M-MTK, 4 cylinders
4-stroke, DI, Turbocharged

Engine Output kW 103
Engine Speed min’! 2400
Cylinder Bore mm 110
Piston Stroke mm 125

P MPa 1.08

P MPa 10.30

Nozzle 0.32x5

Fig. 1 Experimental engine

Table 2 Fuel properties
Gas Oil
Density(15°C ) g/m? 0.8359
Kinematic /s 3.791
Viscosity (30C)
C wt% 86.2
H wt% 13.7
S wt% —
Exh.Gas
¥ To NOx,02,C0,COz Analyzer
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Heater
Engine Air Inlet | | Filter
Regulator ' Compressor
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Fig.2 Measuring system of exhaust emissions
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Fig. 6 Change in rate of PM with elapsed time
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Fig.4 Change in PM emissions with elapsed time
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Fig. 8 Change in cylinder pressure with engine starting
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