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A Study on Exhaust Gas Reduction by K-7 Mode of DOC

Young-Chool Han*, Baik Doo-Sung*, Yong-Suk Oh**, Man-Jae Park** Kyi-Yeol Park*** Kyu-Hyun Ryu****

‘\ Abstract }

With the significant growth of the number of vehicles, environmental problems is raised. NOx, SOx, and PM emissions
in diesel powered vehicles are larger than that in gasoline, because the development of pollutants reduction techniques has
not been yet achieved. So it is need to develop after-treatment or to convert into alternative fuel to satisfy emission regula-
tion. Among the after-treatment systems to reduce the diesel emissions, studies with diesel oxidation catalyst(DOC) are
done greatly.

In this study using DOC, reduction efficiency with the change of temperature and catalyst loading was calculated
through mcasurements of CO, HC, PM, and SOx.
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1. Diesel engine 6. Gas analyzer

2. Dynamometer controlier 7. Recorder

3. Monitor 8. Mini dilution tunnel

4. Printer 9. Exhaust gas temperature controller

5. Dynamometer 10. Diesel oxidation catalyst

Fig. 2 Schematic diagram of diesel emission measur
ing apparatus
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Table 1 Specification of light duty diesel engine

Items Specifications
Maker KIA Co.
Engine type 4 Cycle, diesel engine

Table 3 Specification of engine dynamometer

Items Specifications
Model Superflow corporation, USA (SF-901)
Maximum power 750 kW
Maximum torque 4450 Nm
Maximum rpm 10000 rppm

Table 4 Specifications of exhaust gas analysis system

Cooling type Water cooling
Number of cylinder 4 Maker Model Component Me_asgnng Measuring
Bore X Stroke 92 mm X 89 mm of interest | principle | conc. range (ppm)
Compression ratio 21.7 ’ thﬂlon Enviromax o NDIR 0 ~ 1000
Maximum power 60 kW / 4200 rpm scientific Co. 207
Maximum torque 157 Nm / 2400 rpm Teledyne 0~10
B N analytical 402R THC H-FID 0~100
Open BTDC 14 PR
Intake mstruments 0~ 1000
Valve | Close | ABDC 44 " .
T Liston Enviromax ,
tming | Open ‘ BBDC 48 - 300 NOx CLD 0~ 1000
Exhaust SR — scientific Co.
Close ATDC 10 Liston Enviromax © DR 00
X ~
scientific Co. 3000
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Table 5 Specifications of mini dilution tunnel

2o ulel A AT BAECR FREGCH 1 AUS
Items Specifications
Table 241 Liehi il Width x dia X height =
Dimension (m:;) € 600 X 800 X 1800
Table 2 Specifications of DOC — -
Dilut , Air delivery Max. 150 Umin
Iterns ‘ A B ilution tunne capacity at 1.5 bars
air intake -
Maker Degussa Degussa Mass flow meter 0~120 Vmin
Monolith substrate Ceramic Ceramic Mass f Tunnel diameter 48 mm(ID)
s low
Dimension(mm) 200110 220110 a3 1000 mm tunnel
meter Length )
Catalyst Pt Pt-V 300 mm PM sampling probe
Pt Loading(g/ft)) 50 17 o Exhaust gas Temperature rate Max. 450°C
V Loading(g/ft)) 0 ‘3 42 partial flow :
Wash coat ALO, ’ ALO, sampling system  Flow velocity 3~200ms
Cell density(cell/in) 400 400 Temperature Dilution air 25+5°C
Wall thickness(mim) ‘ 0.163 i 0.165 control system ‘ Dilution tunnel SIPC+1%
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Table 6 Driving condition of K-7 mode

Mode Engine speed Load rate(%) Temp. (°C)
(RPM)
1 1000 10 140
2 2520 25 220
3 2520 50 300
4 3840 50 390
5 2520 75 450
6 3840 75 500
7 2520 100 650
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Fig. 3 Conversion rate of CO by Pt catalysts in dif
ferent engine operating conditions
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Fig. 4 Conversion rate of CO by Pt-V catalysts in
different engine operating conditions
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Fig. 6 Conversion rate of HC by Pt-V catalysts in
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Fig. 7 Conversion rate of NOx by Pt catalysts in

NOx conversion rate(%)
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Fig. 8 Conversion rate of NOx by Pt-V catalysts in
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Fig. 9 Composition of PM at K-7 mode
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Fig. 10 Composition of Sulfate matter at K-7 mode
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Fig. 11 Composition of SOF at K-7 mode
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