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Abstract : Recently, diesel engines have widely been utilized as power sources for land transportation,
ships and construction machinery because of their high thermal efficiency. Construction equipment
vehicle diesel engine emitted a large amount of NOx and PM in the industry areas. However, there is a
disadvantage because harmful emissions such as nitrogen oxides and particulate matter are generated. As
the improvement on engine technologies and after treatment system, diesel engines whose fuel efficiency
is superior have widely been used for ships as well as heavy duty trucks. So, it is required to find
ways such as SCR (V, TiO,) and DPF to reduce this harmful pollution exhaust emission. In this study,
the developed aftertreatment system was tested to valuate the performance of the aftertreatment system
in diesel engines. The exhaust gas emissions and combustion characteristics reading reached during the
operation is noted and the engine returned to the condition. The experiment results showed that PM and
NOx with selective catalyst reduction system were reduced to 84.3% and 92.6% at the engine full load.
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AOC: Ammonia Oxidation Catalyst
DPF: Diesel Particulate Filter
DOC: Diesel Oxidation Catalyst
SCR: Selective Catalyst Reduction
V @ Vanadium
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Table 1 Specification of test engine

Item Specification

1. Test engine

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

Number of cylinder 6
Piston displacement (cc) 5,393
Compression ratio 175 : 1
Fuel injection timing BTDC 22TCA
Firing order 1-5-3-6-2-4
2. Test conditions
Engine speed 1,800 rpm

Injection pressure 195 kgf/cm?

Injection timing 22°
F.W cooling temperature 85C
L.O cooling temperature 65C
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Fig. 2 Schematic diagram of experimental apparatus

Table 2 Properties of test fuels
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Fig. 1 Schematic diagram of experimental apparatus

Table 3 Specification of a model catalyst for SCR

system
Specification
1 SCR type Vanadium
2 Substrate material Cordierite
3 Cell density (cell/inin2) 400
4 Wall thickness (mm) 0.144
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Fig. 3 Brake specific fuel consumption on various
of load at 1,800 rpm
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Fig. 4 Cylinder pressure characteristics by various of
load at 1,800 rpm
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Fig. 7 NOx emission characteristics by various of
load at 1,800 rpm
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