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An Experimental Study on SOx and PM Reduction
by Sulfur Content in Light Duty Diesel Engine
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Abstract

Recently, among after—treatment devices which have high possibility of utility, diesel oxidation catalyst (DOC)
is concerned over the world. DOC oxidizes pollutants by means of activate -reaction during by -passing in the
catalyst, in doing so, conversion efficiency of PM, CO and HC is high, and this device does not have an effect on
engine performance because back pressure is not nearly increased. But, as a small amount of sulfur content in fuel
is oxidized, it makes sulfate, which is absorbed on the surface of catalyst.

So, in this study, the experiment is carried out by means of using ordinary fuel (0.1wt%) and low sulfur fuel (0.05

wt%) with DOC, and the emission gas of diesel engine is measured.
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Table 1. Specification of engine.

Items Specifications
Maker (Model)
Engine type

Kia Co. Korea (SF type)

4cycle, diesel engine

Cooling method Water cooling

Number of cylinder 4

Bore X stroke 92 mm X 89 mm
Displacement 2,367 cc
Compression ratio 21.7:1

Max. power 60kW(80ps) / 4200 rpm

Max. torque 157N + m(16kgf — m) / 2400 rpm
Open BTDC 14°
Intake =
Valve Close ABDC 44
timing Open BBDC 48°
Exhaust S
Close ATDC 10

Table 2. Specification of DOC.

. . . Pt
Width x Height x Cell Density .
Item %.° |loading | W] I
Length (mm) (cell/cm?) (g/m")
No.1 146.8 X 77 x 152.4 62 1,765 |8-n] 3
No2| 1468x84x95.9 62 2472 | Em)¥

Table 3. Spectification of SOx analyzer.

Items Specifications

Liston scientific Co.

Make
aker(Model) (Enviromax 3000)

Nondispersive infrared

Type method
(NDIR)
Range 0~ 200, 500, 1000, 2000
Accuracy 3%
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Fig. 1. Schematic of experiment apparatus.

Table 4. Specification of MDT Table 5. Driving con-
dition of KA-7 mode.

Items Specifications
Dimension (mm) | Vidthxdiax 650 800 x 1800
height
Air delivery Max. 150 //min at
Dilution air capacity 1.5 bars
Mass flow meter ~ [20//min. Air
Tunnel diameter 48 mm (I1D)

Micro—dilution 1000 mm tunnel

tunnel Length 300 mm PM
sampling probe

Exhaust gas Temperature rate Max. 450°C
partial flow

sampling Flow velocity 5~200m/s

system
Temperature Dilution air 25°C£5°C
control system Dilution tunnel S51°C+ 1%

Table 5. Driving condition of KA-7 mode.

Engine Exhaust :
S| fe;ed temperatury Load samp hpg
P b ¢ (%) time(min)
(rpm) °0)
100 0 5
150 13 l 5
2200 200 18 5
Const. 250 27 S
300 32 S
350 35 5
400 40 5
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Fig. 2. SOx concentration results for KA-7 mode
with DOC (NO.1:1765g/md).
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Fig. 3. SOx concentration results for KA-7 mode
with DOC (NO.2: 2472 g/m?®).
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Fig. 4. SOx conversion efficiency for KA-7 mode
(NO.1:1765g/m?).
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Fig. 5. SOx conversion efficiency for KA-7 mode
(NO.2: 2472 g/m?).
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Fig. 6. PM results for KA-7 mode with DOC (NO.1:
1765 g/m?).
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Fig. 7. PM results for KA-7 mode with DOC (NO.2:
2472 g/m®).
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Fig. 8. PM conversion efficiency for KA-7 mode
(NO.1:1765 g/m?).
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Fig. 8. PM conversion efficiency for KA-7 mode
(NO.2: 2472 g/m?).
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