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Abstract : EGR system has been widely used to reduce NOx emission in light duty diesel engines, but its application to
heavy duty diesel engine is not common yet. In this study, simulation model for EURO-3 engine was developed using
commercial code WAVE and then verified by comparison with experimental results in performance and emission.
Possibility to meet EURO-4 regulation using modified EURO-3 engine with LPL EGR system was studied. Each
components of the engine was modeled using CATIA and WaveMesher. The engine test mode was ESC 13 and
injection timing and quantity were changed to compensate engine performances, because applying EGR causes power
reduction. As a results of the simulation, it was found that EURO-4 NOx regulation could be achieved by applying LPL
EGR system to current EURO-3 engine even with some BSFC deterioration.
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Table 1 Engine specification

Bore 108mm

Stroke 139mm
Displacement volume 7640cc
Max. power 320PS@2200rpm
Max. torque 135kgf - 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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Fig. 1 3-D model of intake manifold
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Table 2 ESC-13 mode

Point | Speed R Torque | Load |Weightin
NO. (ll;m) ESCPoint | g liqm) (%) fa%tor ’
1 1000 | Additional point | 1264.2 100 0
2 2200 | Additional point | 1019.2 100 0
3 599 Idle 37.24 0 0.15
4 1285 A100 1326.92 100 0.08
5 1610 B050 648.76 50 0.1
6 1610 B075 970.2 75 0.1
7 1285 A050 660.52 50 0.05
8 1285 A075 994.7 75 0.05
9 1285 A025 330.36 25 0.05
10 1610 B100 1289.68 100 0.09
11 1610 B025 324.38 25 0.1
12 1935 C100 1155.42 100 0.08
13 1935 C025 287.14 25 0.05
14 1935 C075 " 860.4 75 0.05
15 1935 C050 573.3 50 0.05
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Fig. 3 Torque comparison between experimental and
simulation results
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Fig. 9 DeNOx efficiency due to EGR rate
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Table 4:NOx, SFC, power results of base model and
compensated model

NOx and BSFC
Totawe Compensaied Increment | Reduction
Mode [Weighting ~ Base Model ¢ Mo depl of of
factor BSFC | NOx

Power | BSFC [ NOx |Power| BSFC | NOx %) )
kW [kg/kWhig/kWh| kW |kg/kWh| g/kWh

ADS| 005 [ 4520227 (704 [452(0232 428 22 393
A0SO| 005 | 8530220 1525|853 (0253 | 364 | 150 30.6
A0S | 005 [1202]0228 | 536 {1202( 0.253 | 330 | 110 384
ALO0| 008 [143.3)0256 {3.06 {143.3|0.256 | 3.06 0 00
B025| 0.10 | 57.0 | 0241 | 5.67 | 57.0 | 0251 | 3.58 39 369
BOSO| 0.10 | 10290229 | 415110297 0272 | 3.04 | 187 268
BO7S| 0.10 | 15080229 | 540 [150.8| 0.254 | 2.84 | 110 474
BIOO| 0.09 |[1863] 0251|321 |1863) 0251 | 321 0.0 0.0
C025) 005 | 648 [ 0261 | 512 (64810259376 | -0 25
COS0| 005 |[113.570240 | 4.09 {113.510273| 299 | 138 269
C075 | 0.05 |166.6| 0240 | 4.87 | 166.6] 0276 | 2.71 | 110 444
C100| 0.08 |200.6| 0.265 | 2.90 |200.6) 0.265 [ 290 | 0.0 0.0
Idle | 0.5 | 22 [O0S511|24.16] 2.2 [ 0511 | 2416 | 00 0.0
Weighted

Average

0244 1428 0259 ] 317 | 6l 258
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