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A Study on the Development of an Aftertreatment System
for PM/NOx Reduction in Diesel Engines
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Abstract: Due to the strengthened emission regulations on diesel engines, various emission reduction
technologies have been studied to reduce the exhaust emissions of diesel engines such as particulate
matters and nitrogen oxides. A new aftertreatment system as one of exhaust gas reduction technologies
for diesel engines was developed by a company. In this study, the developed aftertreatment system was
tested to evaluate the performance of the aftertreatment system in a single cylinder diesel engine. Engine
test was carried out at an engine speed of 1400 rpm and the engine loads of BMEP 0, 0.1, 0.18, 0.37,
and 0.55 MPa. The experiment results showed that the smoke and NOx with a new aftertreatment
system were reduced to 87.5% and 82.2% at the engine load of BMEP 0.18 MPa, respectively.
However, with aftertreatment system total hydrocarbon was increased to 50% at the engine load of
BMEP 0 MPa and the brake specific fuel consumption was deteriorated by 1.5% at low load conditions.
CO was not affected by the aftertreatment system. The performance of aftertreatment system was not
depended on the exhaust gas temperature.
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Fig. 3 Schematic diagram of experimental apparatus

Table 1 Specifications of test engine

Table 2 Properties of fuel used in this study
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Description Specification Unit Item Diesel fuel Unit
Engine model ND 130DI - Flash Point 7 PM, C
Number of cylinder 1 -

Combustion chamber DI i Kinematic Viscosity 2.52 40 C, mi/s
Bore x stroke 95 x 95 mm Sulfur 8 mg/kg
Displacement volume 673 cc Cetane index 54 -
Compression ratio 18 - Density 826 15C, kg/mit
Max. Horse power 13/2400 PS/rpm Lower Heating value 43.116 MJ/kg
Max. Torque 42/2000 N-m/rpm

Injection timing BTDC 17 TA
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