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Abstract : Regulations on carbon dioxide emitted from ships have been strengthened, and technologies
for low-carbon or carbon-free fuel have been developed. However, marine engines currently operating on
heavy fueled oil are expected to continue to be used. Therefore, it is necessary to continue research on
the performance improvement of marine diesel engines using heavy fueled oil. This study analyzed the
effects of exhaust gas recirculation (EGR) on combustion behaviors. The effect of EGR on the
combustion process such as fuel, flame, temperature, and combustion products behavior in the
combustion chamber was analyzed. The emission of nitrogen oxides is reduced exponentially with the
increase of the EGR rate. However, when the EGR rate increases, the propagation distance of the fuel
spray increases and a large amount of fuel is distributed on the lower surface of the chamber in a low
temperature state with the increase of the EGR rate. Therefore, the amount of unburned fuel is greatly
increased up to 13.3%. Considering both energy efficiency and other emissions, it is desirable to keep
the EGR rate below 23%.
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Table 1 Engine specification and calculation conditions

Cases Parameter Value | Unit

Type of target 2-stroke _

engine cycle

Target Operating output 500 kw/

. cyl

engine &

conditions Engine speed 180 rpm
BorexStroke 42x136| cm
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Crank angle at ATDC
compressio%l start 120 Ca
Crank angle at BTDC
exhaust val%e open 120 CA
Number of nozzle
ole 1 EA
Mass flow of fuel
injection per stroke 8 g/stroke
Fuel injection
presgure 40 MPa
Fuel spray angle 30 deg
Injection duration 10 CA
Wall temperature 150 T
Initial air o
temperature 60 C
Initial air pressure 0.15 MPa
Length of connectin,
gl ol d gl 182 cm
Compression ratio 28.6 -
0 %
Exhaust 10 %
gas
recirculati EGR rate 20 %
on
variation 30 %
40 %
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Fig. 5 OH radical distributions on the center section

g4 w9 9o S =

(a) at 0 CA

O @ P > &>
(b) at 10 CA

0o e«
(c) at 30 CA

0% 10% 20% 30% 40%

| [T | | [ |

0O 002004 006008 01 012 014 016 0.18
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