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Investigation on emission characteristics of nitrous oxide from marine diesel engine

Dong-Hoon Yoo
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Abstract: Nitrous oxide (N,O) is naturally generated from biological activity, such as bacteria's material exchange. However, re-
cent N,O concentration in the atmosphere has being increased by the human activities such as industrial growth. One of factors
to increase N,O concentration in the atmosphere is a N,O emission caused by the combustion of marine fuel oils. The marine
transportation presently handles over 99 percent of the international freight cargoes and the number of ship is continuously in-
creasing with increment of cargoes.

In this study, author conducted a series of the experimental investigations on which combustion of fuels containing different
element concentrations used in a 4-stroke marine diesel engine affect NO emissions in the exhaust gas. Moreover, it is as-
sessed on the extent to which fuel combustion patterns in the combustion chamber affect N,O emissions.
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Table 1: Components for test fuel

Fuel type Unit MDO HFO
Density(15°C) g/em’ 0.869 0.974
Flash point °C 87 122
Viscosity mm?%/s 2.528 182.3
Pour point °C -27.5 -1.5
Ash mass% 0.53 11.9
C mass% 87.2 85.9
H mass% 12.3 11.02
o mass% <0.1 <2.5
S mass% 0.068 2.14
N mass% 0.0015 0.26
Calorific Value MlJ/kg 43.2 44.63
Table 2: Test engine specification
Engine name MU323DGSC(Matsui)
Cylinder 3
Stroke 4

Injection method

Direct injection

Borexstroke (mm) 230380

BMEP (MPa) 1.78
Compression ratio 13

Continuous output 257.4kW/420rpm

AH(After-Injection)Z A3 & a7} 7] wiEdl, 7]1¥9] 7]
A2} EARA 2= Hlol] Z2hA] of

A3,

~Zommo AR >

h Mo

: 4-Stroke Diesel Engine

: Dynamometer

: Turbo Charger

: Common Rail Motor

: High Pressure Fuel Pump
: Cam Pressure Fuel Pump
: Common Rail (First)

: Common Rail (Second)
Fuel Tank

J : Fuel Injector

K : Sub-Injector

L : Check Valve

Low Pressure Fuel Line

High Pressure Fuel Line
Return Fuel Line

Figure 1: Experimental apparatus for changing fuel injection patterns
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Figure 3: Sampling schematic diagram of exhaust gas
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Figure 5: N,O emission by fuel species

Table 3: N,O emission and environmental load

N,O CO, N,O*/CO,
Fuel Load
gkWh | g/kWh %

25% 0.031 831.26 1.16

50% 0.023 762.68 0.93
MDO

75% 0.015 732.58 0.63

100% | 0.014 720.37 0.60

25% 0.270 842.96 9.93

50% 0.230 701.91 10.16
HFO | 75% 0.236 682.38 10.72

100% | 0.214 662.28 10.02

¥N,O [g/kWh] = Exhaust rate of N,O[g/kWh]x310(GWP)
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