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Abstract

Works were focused on back pressure characteristics of ceramic fiber filter on DPF (Diesel Particulate Filter)
system and experiments were performed to select appropriate filter which can filter particulates. Filters were
installed on metal-support tube which has openings for exhaust gas flow. Ceramic fiber filters with high specific
surface area and adequate high temperature strength are commercially available for filtration of diesel particulates
and in-situ hot regeneration. Thus, ceramic blanket and ceramic board which are used as insulating media were
applied to filter and filtration apparatus was installed on exhaust gas line connected to 2.0 L diesel engine.

Alternating filter structure to adapt DPF system, collection efficiency test of diesel particulates was measured. In
case of ceramic blanket, pressure drop was low, caused by the destruction of soft structures. Also, particulate
collection efficiency was decreased depending on loading time. In case of ceramic board, structure design was
altered to reduce back pressure on DPF system.

Structure design was altered to induce Z—flow by making 10 mm and 5 mm holes on the surface of media.
Alteration of 5 mm hole showed that media have low back pressure but particulate collection efficiency was 77%,
while 10 mm hole showed that of 90%.
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Table 1. Composition of standard alumino silicate cera-
mic materials.

Standard alumino-Silicate (Al,O3-SiO;) fiber

AlLO; 43~47%
SiO, 53~57%
FCzO3 0.02~0.08%
TiOs 0.02~0.05%
MgO 0.01 ~0.04%
Ca0O 0.02~0.04%
Alkalis as Na;O, K,O 0.05~0.4%
B203 <0.02%
Leachable chloride <20ppm

Table 2. Characteristics of ceramic fiber filters.

Ceramic blanket Ceramic

T (R—-Grade) board
Thickness (mm) 25 20
Bulk density (g/cm®) 0.125 0.264
Composition (%) AlO; : Si0, (47 : 53)
Porosity (%) 95 80~90
Fiber diameter (tm) 3
Fiber density (g/cm?) 2.56
Max. temp. (°C) 1,316 1,260
Continuous. temp. (°C) 1,177 1,100
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Fig. 1. Scanning electron micrographs of ceramic fiber
filters. (a) ceramic blanket, (b) ceramic board.
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Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. An alteration of ceramic blanket structure.
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Fig. 4. An alteration of ceramic board structure.
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Table 3. Engine specification.
Type Engine
Vehicle BESTA
Year 1991
Displacement 2184 cc
Fuel economy 17.4km/L
Power 72 Ps/4050 rpm
Fuel consumption 240g/Ps - H
Idling 700~ 750 rpm
Injection time BTDC 2°

2.0L Diesel Engine

Inlet Temperature

Bypass Valve

——

Filtered Exhaust
Flow Path

Pressure gauge Bypass Flow
Path

| ——

| =

Fig. 5. Schematic diagram of DPF test.
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Fig. 6. Influence of filter volume and flow rate on the
back pressure (t=45 mm ceramic blanket).
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Fig. 7. Back pressure reduction employing 50 mm vs 25
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blanket).
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Fig. 8. Influence of structure alteration and flow rate on
the back pressure (t = 25 mm ceramic blanket, t=
20 mm ceramic board).
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Fig. 10. Influence of board structure alteration and time
on the back pressure at AP test trap (1500 rpm,
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Fig. 11. Influence of board structure alteration and time
on the back pressure at DPF test trap (1500 rpm,
no load).
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