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An Experimental Study on Exhaust Gas Change of a Heavy-Duty Diesel Engine by EGR
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ABSTRACT

The effects of EGR on emissions were investigated by using a six-cylinder, 8 litre, turbo-charged,
heavy-duty diesel engine with a low pressure route EGR system. The experiments were performed at various
engine loads while the EGR rates were set from 0% to 30%. Hot and cooled EGR are achieved without cooling
and with cooling respectively. To verify the possibility of EGR technology for the applications, test were
performed with steady state test cycle. It was found that the exhaust emissions with the EGR system resulted in a
very large reduction in oxides of nitrogen at the expense of higher smoke and PM emissions. Increasing the
EGR rate leads to deteriorating specific fuel consumption and power at lower speed and higher load. Also, the
reduction rates of NOx emissions for hot and cooled EGR are similar.
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Table 1 Specifications of test engine
Model DAEWOO D1146T |

T |

Type in-line, 6 cylinders

Fuel injection Direct injection

Aspiration Turbo-charged

Bore & stroke 11 Immx139mm
Compression ratio 16.7: 1
Displacement 8,071 cc

Rated power

L Max. torque

132kW /2,200rpm
696N - m/ 1,200rpm

Blower EGR cooler

Fig. 1 Schematic diagram of EGR system
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Fig. 2 Effects of EGR on NOx emission at 1000rpm
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Fig. 3 Effects of EGR on smoke emission at 1000rpm
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Fig. 4 Effects of EGR on PM emission at 1000rpm
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Fig. 5 Effects of EGR on CO emission at 1000rpm
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Fig. 6 Effects of EGR on HC emission at 1000rpm
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Fig. 7 Effects of EGR on NOx-PM trade-off at 1000rpm
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