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Abstract To satisfy the stricter emission regulations, diesel vehicles are equipped with a smoke reduction
device (DPF) and a selective reduction catalyst device. In the case of Euro 4 and 5 diesel vehicles, the
EGR method that recirculates the exhaust gas to the intake manifold for up to 40% of the intake air is
used to reduce nitrogen oxide (NOx) emission. In this case, a large amount of soot components
contained in the exhaust gas are also recirculated. The soot components accumulate in the intake system
and cause problems such as reduced engine performance, reduced fuel efficiency, and increased harmful
emissions. In this study, the injector, intake manifold, throttle flap, and EGR cooler were removed and
cleaned from a diesel vehicle that covered more than 90,000 km. The exhaust emission and fuel
efficiency before and after cleaning were measured, and the results were compared. The test was
performed in KD-147 mode, which is an in-used diesel vehicle test mode on a chassis dynamometer for
the EURO V diesel vehicle. In this test, the HC, CO, NOx, and soot were measured, and a modal analysis
was performed. After the carbon cleaning of the injector and intake system, the amount of soot was
reduced by 89.5%, and fuel efficiency was improved by 9.8%.
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Table 1. Technical data of MET 6.3

Model Met 6.3 (Maha)

-NO, NO2:
Electrochemical cell
-Smoke: opacity
-NO: 0-5,000ppm
-NO2: 0-500ppm
-Smoke: 0-100%

Measuring principle

Measurement range
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Table 2. Comparisons of intake system between
before cleaning and after cleaning
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Table 3. Technical spec. of test vehicle o} o7\ A S QA AYASIAHE)oA B
o] kAl AA5}E 7k
Vehicle SUV, MY2013 Od]_‘_]_oﬂ 7<7-” = 09_}_— %}‘O]E}
Powertrain 2.0L E-VGT, AT6
Mileage 92,179km Table 5. Summary (unit: cc)
Emission system DOC+DPF, LP/HP EGR e Pilor Middle Max
Emission level Euro 5
Standard 2.7 3.0 10.0 15.8
#3 before clean 3.0 3.0 10.2 16.0
#3 after clean 2.6 3.0 10.0 15.7
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Table 6. Technical spec. of electron microscope

¢ Model AIS2300C(SERON)
F1g 1. View of emission test of test vehicle driving Magnification 10X-1,000,000X
with kd-147 mode Resolution 3.0nm@30kV SE/4.0nm @ BSE
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Table 4. Technical spec. of injector tester
Fig. 3. Scanning electron microscop
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Fig. 2. Injector tester Fig. 4. Comparisons of injector nozzle hole between
before cleaning and after cleaning
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Fig. 5. Comparisons of injection pattern between
before cleaning and after cleaning
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Fig. 7. Comparisons of spray angle between before
cleaning and after cleaning
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Fig. 9. Comparisons of smoke contour map between
before cleaning and after cleaning
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Fig. 10. Comparisons of intake air mass between
before cleaning and after cleaning
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Fig. 11. Comparisons of NOx emission between

before cleaning and after cleaning
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Fig. 12. Comparisons of NOx emission contour map

between before cleaning and after cleaning
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Fig. 13. Comparisons of exhaust temperature
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Fig. 14. Comparisons of fuel consumption contour
map between before cleaning and after
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