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Abstract : This paper analyzes the effects of injection timing on the combustion process and exhaust
emissions in a two-stroke marine engine. For an engine with a bore and stroke of 42 cm and 136 cm
respectively, and a speed of 180 rpm, the study examines the impact of varying the injection timing from
15 degrees before top dead center (BTDC) to 5 degrees after top dead center (ATDC). The analysis
includes cylinder pressure variation, fuel distribution behavior, OH radical formation and decay, intermediate
product CO generation and decay, and the production of the harmful emission NO. When injection starts
before BTDC 10, the injection ends with the rise of the piston that results in rapid combustion in a
high-temperature and high-pressure environment. This creates a very high temperature in the combustion
chamber and leads to significant formation of nitrogen oxides. When the injection timing is delayed and
starts after top dead center (TDC), the injected fuel spreads across a wider space with the descent of the
piston that significantly reduces the high-temperature combustion area. Consequently, the combustion rate
slows down and unburned fuel increases while the production of nitrogen oxides decreases substantially.
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Fig. 2 Meshes in the numerical analysis

Table 1 Engine specification and calculation conditions

Cases Parameter Value Unit
Type of target
yp engine g 2-stroke cycle| -
Target : kW
engine Operating output 500 eyl
Engine speed 180 rpm




BorexStroke 42x136 cm
Crank angle at
compression start ATDC 120 CA
Crank angle at
exhaust Val%e open BTDC 120 | CA
Number of nozzle
hole 1 EA
Mass flow of fuel 3 g/
injection per stroke stroke
Fuel injection
pressure 40 MPa
Fuel spray angle 30 deg.
Injection duration 10 CA
Wall temperature 150 T
Initial air °
temperature 60 C
Initial air pressure 0.15 MPa
Length of
connectmg rod 182 cm
Compression ratio 28.6 -
BTDC 15 deg.
Calculati Fuel imecti BTDC 10 | deg.
alculation| uel 1jection
conditions timing BTDC 5 deg.
TDC deg.
ATDC 5 deg.
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Fig. 3 Cylinder pressure variation
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