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Abstract: It is a research about the change in reduction efficiency and performance resulting from
installation of the EGR cooler, which is the core technology reducing NOx in response to standards been
tightened of exhaust controls for off-road vehicle. It can reduce NOx by altering combustion temperature
and oxygen concentration by recycling high-temperature exhaust gas. The target engine was large diesel
engine for construction machine through by which we were able to verify a rate of change in output and
capabilities for a heat-exchange within cooler itself depending on the existence of EGR cooler system. We
have acquired a emission reduction technology for a construction machine by testing the reduction

performance and rate of change in output.
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Table 1 Specification of engine
Parameter Spec.
Vehicle DLTM-1200
(LIEBHERR/Germany)
Engine D9408TI-E
Displacement(cc) 17,177
Power 400kW
Exhaust level TIER-2
Weight of vehicle 120ton
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Table 2 KC1-8 mode(ISO8178 mode)

Mode 1 2 3 ‘ 4 5 6 7 8

Idle
speed

Intermediate
engine speed

Engine |Engine speed on rated
speed power

Load
(%)

Weighting factor

Condition

100 75 | 50 | 10 | 100 | 75 | 50 | O

0.15/0.15|0.15{ 0.1 | 0.1 | 0.1 | 0.1 [0.15
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Fig. 5 Variation of CO concentrations with EGR

cooler on KCI1-8 mode
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Fig. 6 Variation of NOx concentrations with EGR

cooler on KC1-8 mode

4. NEAL

EGR Cooler®] Az H.ZTo] 2xHRE=H (CO,
NOx THC AL Fig. 5-73% 2o, 715445
= ol&3styd FTFSH EGR Coolerd2Hz-2

Table 3-1, %42 Table 3-2¢F Zth.
Fig. 5= KC1-8 mode®l 4] EGR cooler 72}l wh

st S| Al etR X M7 AMe=, 2013 12¢€ 133



EGR Cooler systems Z=tst 7447

THC

250

15.0 1
g/kWh
100 - B Standard

B EGR cooler
50 1

0.0 7I o

Fig. 7 Variation of THC concentrations with EGR

cooler on KC1-8 mode
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Table 3-1 Standard

KC1-8 mode
NOx and HC
CO(g/kWh) (/kWh) PM(g/kWh)
Stand- |Measu-| Stand- |Measu-| Stand- |Measu-
ard | rement ard | rement ard | rement
35 0.9 4.0 4.994 0.2 0.0

Table 3-2 EGR cooler

KC1-8 Mode
NOx and HC
CO(g/kWh PM(g/kWh
(g ) (@/kWh) (g )
Stand |Measu-| Stand |[Measu-| Stand |Measu-
-ard |rement| -ard |rement| -ard |rement
35 0.966 4.0 3.812 0.2 0.184
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Fig. 11 Inlet and outlet temperature
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