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A novel moving-belt type electrostatic precipitator (MBEP) is proposed and tested for control
of carbon soot particulates. The MBEP has its two inlet ports at the centre of its casing and
each two outlet ports at its both ends. Through these four openings the supporting rods of
a frame for corona wires extend outsi‘de, and they are supported by insulators in the clean
areas. This outside supporting avoids the degradation of insulation due to carbon contamina-
tion. The collecting electrode is a thin stainless steel belt with 0.1 mm thickness driven by
a low-speed motor so that the reentrainment of collected soot is avoided. The collected soot
is pressed between the belt and the rollers in the shielded chambers at the both ends of the
casing, and the produced carbon flake is scraped off mechanically to fall into the hoppers.
As a result, the volume of the collected soot is reduced to ca. 1/5 of its original volume, so
that its later handling becomes substantially easier. The collection efficiency of a MBEP model
is measured using the wire type and multi-needle type corona electrodes and a simulated soot,
ranging in size from 0.06 to 2.0 gm (MMD=1.0 gm). It amounts to 96% for the wire type
discharge electrode, and 97% for the multi-needle type one at gas velocity of 0.5 m/s and gas
temperature of 50°C when the belt is moving. But it drops to 82% and 90% respectively when
the gas velocity is raised to 1.0 m/s. The contamination of the discharge electrodes by soot
deposition lowers its collection performance. The mechanical cleaning of the discharge wires
with the use of a moving wire provides a very satisfactory result, especially when the gas

velocity is low.
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SG : soot generator, MBEP : moving-belt type electrostatic
precipitator, HV: dc high voltage power supply, RC: Royco
particle counter, EAA : electrical aerosol analyzer, DSS:
dust sampling system.

X 2 SERE
Fig. 2 Photograph of testing equipment.
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Fig. 5 Multi-needle type discharge electrode.
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Fig. 6 Field intensity vs. corona current density.
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Fig. 7 Size distribution of soot at the
inlet of the MBEP.
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Fig. 9 Collection performance, current density and
deposit radius vs. operation time.
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