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An Experimental Study on Thermal Regeneration of Filter Trap by
Diesel Engine Performance and Characteristics of Exhaust Pipe

Young-Chool Han*, Yong-Suk Oh**, Ha-Yook Nam**
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al Abstract I

The exhaust emissions from diesel vehicle are known to be harmful to human health and
environment. Recently, one of the most enviroment problems is particulate matter.

In this study, through the actual experiment and heat transfer of exhaust pipe in light duty diesel
engine equipped with the ceramic filter trap of throttling type, following results are obtained.

1. In case of light duty diesel engine equipped with ceramic filter trap of throttling type, Power and
torque of engine were decreased about 5%, compared with the case without trap system. It means
that was not so much effect on base engine performance.

2. If the length of exhaust pipe when equipping with ceramic filter trap is suitably controlled, the
range of regeneration will be expand much more.

3. Particulate matter reduction efficiency of ceramic filter trap system was about 70% - 80%, so it
was proved a good system to reduce particulate matter.

In experiment, test was conducted to estimate engine emission in 2,476¢cc light duty diesel engine
which was equipped with ceramic filter trap.

Keyword : Ceramic Filter Trap(Mahe] #e] E#), Light Duty Diesel Engine(4&% tjd 7]#), Heat
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Fig. 1 Schematic diagram of wall flow ceramic
filter trap
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Fig. 2 Schematic block diagram of engine test system
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Table 1 Specification of test engine

Items Specifications
Engine Type DABX-K157504
Number of Cylinder OHC 4
Bore & Stroke 91.1 & 95mm
Displacement 2.476cc
Compression Ratio 21:1
Max. Power 73P5/4200rpm
Max. Torque 14.9%kg-m/2500rpm
Injection Timing 1-3-4-2. ATDC 4°
Injection Pump Type Throttle type
Intake Open BTDC 20°
Valve Close ABDC 48°
Timing Fxhaust, Open BBDC 54°
Close BTDC 22°

Table 2 Specification of ceramic filter trap

Items Specifications
Maker Corning Co. U.S.A.
Modeti EX-47
Diameter & Length 5.56 %6 inch
Cell Dencity 100 in2
Wall Thickness 0.44 mm
Volume 251
Filtration Area 1718.6 in2
Mean Pore Size 22pm
Max. Soot Loading 15 g
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Fig. 3 View of temperature sensors without filter
trap

Eagine

Fig. 4 View of temperature sensors with filter
trap
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Fig. 5 View of engine driving pattern
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Fig. 6 Performance curves of test engine with
filter trap
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Fig. 7 Exhaust gas temperature of steel pipe
according to change of load
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Fig. 8 Exhaust gas temperature of stainless pipe
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Fig. 11 Range of natural regeneration

according to exhaust pipe length
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Fig. 12. Range of forced regeneration according
to exhaust pipe length.
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