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Abstract : It is a well-known fact that a urea-SCR system is a highly efficient after-treatment system for
NOy reduction; however, it is advisable to reduce the time to reach the light-off temperature due to its
sensitivities to the exhaust gas temperature. Therefore, an experimental study was conducted on the reduction
of the time to reach the light-off temperature through the application of the thermal insulation on the
after-treatment system and the resulting NOx reduction efficiency. The engine used in this study is a 74 kW
diesel engine with a displacement of 3.8 liters, a common rail fuel injection system was applied, and the
after-treatment system was composed of DOC, DPF, SCR and AOC. Every performance test was conducted
on the non-road diesel engine's certification test mode, NRTC mode, and the identical after-treatment systems
and engines were used on the test except for the application of insulation. As a result, through the
application of insulation on the after-treatment system, the temperature rise time of the SCR catalyst was
shortened which made it possible to reach the urea injection start point more quickly, and the NOy emission
was reduced. In addition, the rise of the SCR catalyst temperature by the applied insulation made the
reduction reaction by NH; adsorbed on the catalyst in the low-temperature section activated which led to an
10.54% increase of NOy reduction efficiency.
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Fig. 1 Schematic diagram of the engine test bench

Table 1 Specifications of the test engine

Engine type 4-stroke CRDI Diesel
Number of cylinder 4

Bore x Stroke(mm) 103 x 115
Displacement volume(cc) 3,833
Compression ratio 17:1

Max. power(kW/rpm) 74.5/2,200
Max. torque(Nm/rpm) 442/1,400
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Fig. 2 Photograph of the test engine

Table 2 Specifications of the catalyst

Material (isnicz:fl) Cell structure
DOC Cordierite | 8 x 5.3 400cpsi/4mil
DPF SiC 8 x 8 300cpsi/12mil
SCR1 8 x 53
SCR2 Cordierite | 8 x 2.8 400cpsi/4mil
AOC 8 x 25

Fig. 3 Photograph of the After-treatment system
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