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Abstract : Recently, many small and medium size diesel vehicles have been equipped with turbocharger and

EGR system to get high performance and reduce NOx emissions but its application to heavy—duty diesel engine

is not common yet. In this work, the simulation model for EURO-3 engine was developed using WAVE and

then its performance and emission level were verified by comparing with experimental results. The possibility
of current EURO-3 engine equipped with LPL EGR system which would be satisfied the EURO-5 regulation
are examined. ESC 13 mode was chosen as the primary engine test mode, and the injection timing and fuel

quantity were changed to compensate the lost engine performance caused by EGR. The system developed in
this study shows that the current EURO-3 engine could satisfy EURO-5 NOx regulation by applying LPL

EGR.
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Fig. 1 Experimental engine setup
(A) intercooler (B) EGR cooler (C) EGR valve

Table 1 Specification of simulation model

Bore 108mm
Stroke 139mm
Displacement Volume 7640cc
Max. Power 320PS@2200rpm
Max. Torque 135kg; - m@1200rpm
Compression ratio 16.6
Number of cylinders 6
Firing order 1-5-3-6-2-4
Firing intervals 120°CA
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Table 2 Engine operating conditions

Mode | Speed | Torque Load | Weighting
NO. (rpm) (N'm) (%) Factor

1 1000 1264 100 0

2 2200 1019 100 0

3 599 37 0 0.15
4 1285 1327 100 0.08
5 1610 649 50 0.1
6 1610 970 75 0.1
7 1285 661 50 0.05
8 1285 995 75 0.05
9 1285 330 25 0.05
10 1610 1290 100 0.09
11 1610 324 25 0.1
12 1935 1155 100 0.08
13 1935 287 25 0.05
14 1935 860 75 0.05
15 1935 573 50 0.05
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