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Collection Performance of an Electret Cabin Air Filter for Fine Particles
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Abstract

This work presents experimental results of filter media test by using particles from 0.02 to 0.6 um
in diameter and by applying different charging states. In order to investigate the electret filter
performance, the collection efficiency and the pressure drop of filter were measured. The face velocities
of test filters varied from 2.4 to 20.4 cm/s. Another experiment setup for the cartridge cabin air filter
was used to get an collection efficiency in submicron region. After charging level of electret filter
severely decreased, the change of collection efficiency was verified. Experimental results show that the
reliability of electret filters can be poor in some conditions.
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Fig. 1 Schematics for filter media test
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Fig. 2 Schematics for cabin air filter test

Table 1 Test conditions

47mm media filter

cartridge filter

DMA only
o)
) DMA+
Charging Neutralizer
conditions

DMA + Neutralizer +
Electrostatic precipitator
G 3

w/ neutralizer

w/o neutralizer

€)

2.4

Face 4.4
velocity 7.0
(cm/sec) 10.3
20.3

49
(60 m’/hr)

7.6,
(115 m’/hr)

- 87 -

3 b

uorlr

I
1

o gy

ok

\

o
~0
@ A b

>~u._4

N

o
E“r’

W)
—

13

—"

2 2l
(2 Fo S )

(L mk ofe ok
HD oo 2L

BRI

okt 7§

kl

oy oo i

o)
&

At

NE S& dAs
ahE Al 917~ HEPA
719 AolAl Far,

k3

29} DOSC Di-octyl Sebacate)
;1—5111;].

[eI
o

Al

= H B2
FEET
53

iy2

of
e 2 E

2

f_;‘r
A e

[}
-
-3

ol
=~

o

1L 3 o
S
==

o

{

2

m
o

o

o
N

N p2 Ao Huoom

piid

B OfZf 2f

(=1

o

o o
o o
- T w

Hu rlo

i)

Abeol whe} 374A

Bl $4 dxslE A

Rl

2

(R



8 atd BEE 2e gz, a2la DMASE F37]
2 Az e JPHBY AV JzNE T
FAA A4 FATLS AE.

ME 538 ¥, 48 (HUVIE stdE 4
259 7 &Eo| Fig. 49 vehted, 99
&0l Zrehe) uel E&o) 7Astn, FEO)
Ha7t He 94 =3 g2ss A& ¢ F A
o} olA™ 4a Av)7t FtEsE HE £
agol ZasE o, A7 & AALSFH
gigEes g = ww gz A7) #Agle] 1
7bel stHES B8] WiEoltt.

Fig. 58 F3712 23% G424 GAbel g
PE] A9 4 THEEL BAFH FEE
we S8 2A"Y UAE DMt F371(*Po)
2 AR AS B2z 3y 5d EEXE e
o] Q
z ) &

3 AY aAFo) Frtstnz TFIY ZHIL
Zz7tslA "ok
Fig. 6 DMA 24 =2 F3719h 713

i
oft
ich
>
L
o
4
}m ot

,
o
2
2
o

N

2%
2
b
Hl

AdZth, 100 nm 2AdA B F
ook dA

2 QRS A7 FAE
2 o

5 L
)
£
rir
pou
tjo
NO

Fig. 72 I8 oAQe @i %7} 7.0 en/s
Q A%, A 7HA fA sH el wE dE
A BEL Rt B2 AY 3 $EE
2= Qzte] ZA$9 DIASE E3F tE stddE

s, 180 nmollA A &o] v]EH
AL ¢ & Axd, o 180 mmolA

}

_88_

Pressure drop {mmHz0)
w

0 10 20 30
Face velocity {cm/sec)

Fig. 3 Pressure drop of media filter
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Fig. 4 Collection efficiency of electret filter in
case of singly charged monodisperse
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Fig. 6 Collection efficiency of electret filter
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