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Abstract

Applying an external electric field across air filter mediais one of methods to improve the filtration performance.
Metal wire meshes have been commonly used as electrodes situated on both sides of a thick filter pad. For a thin
filter medium a short circuit, known as the biggest drawback for applying an external electric field to air filter, can
occur at the closest point between electrodes. In this study several types of insulated meshes were prepared by
coating #50 meshes with a dielectric material, Nylon 66, and the filtration property of air filter was evaluated at the
presence of externa electric field using those insulated meshes as electrodes and compared with that of filters using
bared meshes. The collection efficiency of tested filter was increased from 78% to 95% for singly charged 100 nm
particles by application of external electric field. As a result, there was no significant difference in collection
efficiency between filters with insulated and bared electrodes. Similar results could be also seen from the tests
using polydisperse particles. Finally, through this study, we found that the insulation of mesh electrodes doesn'’t
affect the filtration performance of fibrous air filter under external electric field.
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Fig. 1. Application of external electric field across air filter media.

Table 1. Details of mesh electrodes used in this study.

Notation of electrodes Description Baﬂ; /v'\:? gt
#50 mesh_bared not coated 467.3
#50 mesh_insulated 4x coated, four times 505.3
#50 mesh_insulated 8x  coated, eight times 532.9
#200 mesh_bared not coated 129.9
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Fig. 2. Basis weight of bared mesh and coated material
for electrodes used in this study.
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Fig. 3. Schematic diagram of filter test apparatus for monodisperse particles.
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Fig. 6. SEM images of #50 mesh electrodes.
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Table 2. Collection efficiency of tested filter assembled with various electrodes for neutralized 100 nm particles when
external electric field is on or off.
Upstream electrode Downstream electrode Applied voltage, Volt Collection efficiency, %

0 55.86
#50 mesh_bared #50 mesh _bared 1,000 77.80
. 0 57.39
#50 mesh _bared #50 mesh _insulated 4x 1,000 78.28
. . 0 61.21
#50 mesh _insulated 4x #50 mesh _insulated 4x 1,000 75.49
) 0 58.35
#50 mesh _bared #50 mesh _insulated 8x 1,000 79.78
. . 0 58.58
#50 mesh _insulated 8x #50 mesh _insulated 8x 1,000 79.60

Table 3. Collection efficiency of tested filter assembled with various electrodes for singly charged 100 nm particles
when external electric field is on or off.

Upstream electrode Downstream electrode Applied voltage, Volt Collection efficiency, %
0 58.70
#50 mesh_bared #50 mesh_bared 1,000 95.90
. 0 62.17
#50 mesh_bared #50 mesh_insulated 4x 1,000 95.64
. . 0 54.00
#50 mesh_insulated 4x #50 mesh_insulated 4x 1,000 95.53

0 57.28
#200 mesh_bared #200 mesh_bared 1,000 0488
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cle calculated by using Eqgs. (1) and (2).
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Fig. 9. Collection efficiency of tested filters assembled
with bared #50 mesh electrodes for each of neu-
tralized and atomized particles when externally
applied electric field is on or off.
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Fig. 10. Collection efficiency of testes filters assembled
with #50 mesh_insulated 4x electrodes for each
of neutralized and atomized particles when exter-
nally applied electric field is on or off.
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with #50 mesh_insulated 8x electrodes for each
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nally applied electric field is on or off.
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