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Abstract

The electrostatic precipitator (EP) is one of the devices widely used to control the particulate
pollutants. However, some limits in dry EP were found by previous researchers including: 1.
Cakes accumulated on the collecting plates will produce insulating layers. 2. Sub-micron particles
re-entrainment will be generated during collecting plates rapping and causes secondary pollution.
3. Back corona. All of the above phenomena will reducethe collection efficiency.

Wet EP may provide high collection efficiency for micron particulates and overcome the
problems in dry EP as mentioned above. However, the channeling effect due to non-uniform
scrubbing water film on the collecting plates will reduce removal efficiency. Besides, the
performance of wet EP for removing Sticky dust and sub-micron particulates needs to be
improved.

Experimental study will be conducted in the lab to enhance the collection efficiency of EP for
sub-micron particles in this study. Two hydrophilic porous glass plates coated with metal oxide is
used as colleting plates in wet EP. Uniform water film on the hydrophilic surfaces is found to
improve removal efficiency for sticky particulates without generating channeling effect. So far,
we have completed the charging efficiency test of 10-50 nm particles in a nanoparticle charger,
the design of the flat plate wet EP, and the simulation of the electric field and particle trajectories
in the EP.

Keywords: wet EP, uniform water film, corona discharge, particle charging
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This invention is a wet type parallel plate electrostatic precipitator
which is composed of one chamber, three corona wires, two insulating
materials and two grounded-electrodes. The corona wires are on the
inside of a reaction chamber. The insulating materials, which are
surface-blasted, are set on the two inside surface of the reaction
chamber; the two grounded-electrodes are set on the two outside
surface of the reaction chamber. Uniform water film can be formed on
surfaces of the insulating material to scrub the pollutants. Beside, the
insulating materials can be the insulator to avoid electric leakage.

R TR
RAE

%
?@§Lé§1=%?‘i%%%iﬁﬁﬂﬁﬁ b %] B AR TR T 2 B F AR
AEP GRE- R T BN ETEEE A Bk LG T
PR L»]z?ﬁf}: AL 3E g K U3 B g;& ﬁf}&lﬂx’i"fﬂ}l”f 5 A4
e VS

#R2Er R

1.%%m%$@’m? * Ak Rl ook kS A
/)é" % ‘} /lihv%‘}.—f}& 15 —,44 o

2. BEES -;;;)gwg Bl A B 0 et A o

14



