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Abstract : Nitrogen oxides and PM, result from combustion of fossil fuels, contribute to a variety of
environmental problems such as warm green house gases (GHGs). In order to meet the emission control
regulations, exhaust after-treatment system is necessary for most diesel engine powered vehicles.
Selective catalytic reduction is one of the most promising after-treatment technologies that reduce NOx
emission efficiently. The aim of this work is to investigate the influence of NOx, PM on the exhaust
emissions gas from marine diesel engine. This test diesel engine work on four-stroke cycle and was
operated at 1,800 rpm by 0%, 25%, 50%, 75% and 100% engine load. The application of DPF and
SCR technologies to any new application can introduce high regulation rules. It is important that the
exhaust after-treatment system can be maintained at the same time to effectively reduce PM and NOx
emissions. The experiment results showed that PM and NOx with exhaust after-treatment system were
reduced to 82% and 92.8% at the engine full load.

Key Words : Greenshouse Gases (GHGs), Marine Diesel Engine, Selective Catalytic Reduction (SCR),
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specification of test engine

Item Specification

1. SCR Test conditions
SCR type Vanadium
Substrate material Cordierite

SCR (cpsi/mil)

165.1%139.7 (300/5)

DPF (cpsi/mil)

228.6%215.9 (300/10)

DOC (cpsi/mil)

228.6%101.6 (400/4)

2. Test engine

Number of cylinder 6
Piston displacement (cc) 5,393
Compression ratio 175 : 1
Fuel injection timing BTDC 22°CA
Firing order 1-5-3-6-2-4

Number of valve

2-Intake, 2-Exhaust

Max. output 60 kw/1,800 rpm
Borexstroke(mm) 102 x 110
Type of engine Water-cooled,

Stroke 4

Type of fuel injection

Direct injection
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Fig. 2 Schematic diagram of DPF/SCR system for

experimental apparatus
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Fig. 3 Brake specific fuel consumption on various
of load at 1,800 rpm

Table 2 Properties of test fuels

ftem Test fuels

Diesel fuel
Lower heating value (MJ/kg) 42.8
Kinematic viscosity (cSt@40C) 2.67
Specific gravity (15/47C) 0.8342
Flash point (C) 75°C
Cetane number 51.4
Carbon (wt.%) 85.83
Hydrogen (wt.%) 13.82
Nitrogen (wt.%) 0.16
Sulfur (%) 0.01
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Fig. 4 NOx emission characteristics by various of
load at 1,800 rpm
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Fig. 5 CO emission characteristics by various of
load at 1,800 rpm
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