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Abstract : Exhaust gas recirculation is the well-known and widely used NOx reduction technology for diesel engines.
More effective EGR cooler has been developed and applied to diesel engines to meet the reinforced emission
regulation. However, the contaminated EGR cooler by diesel exhaust gas reduces the performance of the engine and
NOx reduction rate. The buildup of deposits in EGR coolers cause significant degradation in heat transfer performance,
often on the order of 20~30%. Deposits also increase pressure drop across coolers and thus may degrade engine

efficiency under some operation conditions.

In this study, as a solution for this problem, DOC assisted EGR cooler is designed and then investigated to reduce
fouling and its impact on cooler performance. A single channel EGR cooler fouling test apparatus and soot particle
generator were developed to represent the real EGR cooler and exhaust gas of diesel engine.
EGR cooler effectiveness of the case with catalyst of pt 30g/ft3 decreased just up to 5%. This value was 45% less
compared to the case without catalyst which decreased up to 9% after 10hours experiments.
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Nomenclature

CO;  :carbon dioxide

EGR :exhaust gas recirculation
LNT :lean NOX trap

N, : nitrogen

NOx  :nitrogen oxides, NO + NO,
SCR  :selective catalyst reduction

SOF  :soluble organic fraction
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Figures of the deposits on the cooler wall

Table 2 Specification of single channel EGR cooler

Length [mm] 350
Inner diameter [mm] 11.7
Outer diameter [mm] 12.7

Thickness [mm] 0.5
Spiral Non spiral type
Material ASTM 304
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Fig. 4 Thermal performance degradation over time with
respect to various condition of DOC catalyst with
EGR gas temperature of 480°C. The other variables
are mean particle size of 128nm, coolant temperature
of 40°C, and the space valocity of 57,000/hr (flow rate
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Fig. 7 Pressure-drop over time with respect to various
condition of DOC catalyst with EGR gas temperature
of 380°C. The other conditions are mean particle size
of 128nm, coolant temperature of 40°C and the space
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Fig. 8 Pressure-drop over time with respect to various
condition of DOC catalyst with EGR gas temperature
of 480°C. The other conditions are mean particle size
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