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Charge Depletion Effect on Collection Effciency
of an Electret Cabin Air Filter for Submicron Particles
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Abstract

An electret filter is composed of permanently charged electet fibers and is widely used in
applications requiring high collection efficiency and low-pressure drop. In this work, the collection

efficiency

of the filter media used in manufacturing cabin air filters was investigated by using

poly-disperse particles when submicron particles are loaded. Long-term experiments were conducted by
applying different charging states, which are spray electrification and charge equilibrium by bipolar

ionization.
generated

In order to investigate on the effect of particle loading in filter media, NaCl particles were
from 0.1% and 1% solutions by an atomizer. In NaCl 0.1%, the collection efficiency of

electret filter decreased and then did not change in equilibrium state. In the case ‘of relative larger
particles of NaCl 1%, collection efficiency for the equilibrium charged particles increases due to the
particle loading on the filter fibers. Particles charged by spray electrification are small in collection

efficiency

after equilibrium state and increase of filter media's pressure drop was very low in

comparison of the equilibrium charged particles.
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Fig. 1 Schematic diagram of the experimental
system for an electret filter media

% 2 " oA dst
a8 Added, A
3.4 cm/sec®E
2487 98 42
EEENE Y
dol §UHE=
01 7A/en® o8t Fx g},

AA EH(loading) HHolT EF ASHRAE X

-73-

£ ot

T

odl

» rlo

s

ol

2
N EE J

ox
{

o B
9

= A

i:‘!:l o,
N
1A
Y
N rlr o
2
9 do Lo

ol M
>

XMoo O

)
o ox & of

io,

o

AoooX

LN e I

2

Hl o

HE - oY, _ﬂm
_.{
fo o8l mo X

i
R
fu T ey
2 Ay
B Ay
QL

2 o¥
P
2 2

A uict 27 ¥
Fofl AMgHH I H
en/sec® DA, o] w o7}
~2.0 mmH0%1 e},

T

FQs A HA
Agstdct. Fig. 2+
SRolA TR A% B
F, AL Agstel Ad Fe
BojEH

e 3L

o
=

o e rE Ko 2
s
- =

A7NN g A FEEd o
o BH oA AR AR
5ol SEwolth of W,

Loed

+

i g
ML

0 RS 2L oo sl
B

Ao Bgele



Collection efficiency
e @
S o

e
N

S
>

Fig. 2

L 0 w neutralizer

& w/o neutralizer

L i 1 1 1 L 1 L

0 50 100 150 200 250
Time (min)

Collection efficiency of an electret filter

media with time (dpg=0.05 1m)

1.0

Fractional efficiency
e e e
- =% -]

e
S

54
=]

oV

r early stage

I —8— w/o neutralizer
—e— W neutralizer

I A A S W BT ] I SR T 'Y

0.01 0.1 1

Fig. 3

Particle diameter (1m)

Collection efficiency of an electret filter

media in the early stage(d,=0.05 pm)

1.0

Fractional efficiency
e o o
= a %

e
v

54
=]

Fig. 4

T %

L —— early stage
—&— intermediate
[ —o—steady state stage

A AR RS S T B I I W

0.01 0.1 1
Particle diameter (um)

Fractional efficiency with particle loading

time of an electret media filter(d,,=0.05 pm)

“74-

1.0
F steady state stage

>)0.8 r —a— w/ neutralizer
§ . —=— w/o neutralizer
206 |
g |
=
.5 04 +
5 L
£
=02

0.0 1 1 Lo il 1 1 i1

0.01 0.1 1
Particle diameter (um)

Fig. 5 Fractional efficiency of steady state stage
after charging depletion (dpe=0.05 um)
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Fig. 6 Pressure drop and collection efficiency of
equilibrium charged particles (dp=0.07 nm)
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Fig. 7 Fractional efficiency of equilibrium charged
particles (dpg=0.07 um)
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