Development of economical air filters with high
collection performance
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air filters.



FORLBERAEZHESIEROAE2XDLTEY.,. L7405 -T
EXLFREXReDsrZzEILZHEEE, 7T-283RALCERLEZB
B35, LiB->T. ALEEDR (FLBENHEXR) X ¥T 52
D2DT 4N —OENDEX (FLEFHEDE) O KD, 3

RORSEIEROIEOAR/NTHE TE 5. Fig.1-1 GH7 1+ L ¥

2% 0.

- PoEBHEIT AN - RKEI2RE T4 LM -CHTI2EERER%.

ARLEHDOT. Eq. (1-3) 25 b 325 &5R. FBEEuz/HhEL

TP LT S,

u=20cm/s | o |
O~ "~0_ .
AN
s L @ _
/ /A"A\
VARYAY ya\
'lO-l [ /O/ : \A ]
,; f D/DD\D \
L 5F / \
B T L
2 |
: key| code
-2 o 11088
10 " I~ o [104
5 | A l]02
0.02 .0.05 0.l 0.2 05
| dp (um)
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Table 1-1 Physical properties of test filters with uniform

fibers.

code 108B 104 102
packing density ( — ) | 0.0299 | 0.0415 | 0.0407
filter thickness{ mm ) 1.15 | 0.185 | 0.085
nomé?géeféper {um )| 1.8 0.45 0.35
meaggggg géber (um )| 0.67 0.44 0.35
variance ( — )| 0.67 0.61 0.55
pressure drop ( Pa ) 225 478 328

JOHMMBOAEME . A—A—FRFOBMHEBRRIET. KELZEWNWY
H2DT. MAOHMBILHLTTF—%%27ay FLTWB. .
Mo OB BB EANEa=0.04 0.030 BT 2ERETH 5
Eﬁﬂﬁ%%ﬁ\%E%R&én/CyG%ﬁﬁtA8t<\&$
BBNhNEL 23 n/ CrDEBRESRBYVT 4+ VLI—DEEMNHE
BEETB2LERLTWVWS, £258,. n/CorDXBREITRHE
BHBNELEBLERELSRBZEAERLTVZH00. TORLS
. BMEBOMDY iR LD 7ay PABKESERZLD. BW
BRBEORZYHEBRTIIALZ LRIV 2V, BETFTEMSFCLI2AE
Tit. BERI->-TRAZHMELRIAZVWHEESLHLY., . T 4
VY —DELEBTCRIIENREEDBN., 74 LY —ORBLBET
ot ARBL-OIREZEMEERDIZCLELLIELL. £
cT. FPHHEBRERD»EILI—DOOHFEELT. BETIKLDH
FEREARD., HEEHIVPHREBLBHEBRIB o OBk ER
L ®#Fig.1-4 TdH 3. o —FOHAE. 23— FESBNEL 2D



PHMEBNELSLZBZLENWIHEARA A —KRTFIBLITHAEL -8
HBOMRBE-HLTW2 M., FHHREE. BETHOW TP %
BELZWHLED, ZORLYNd « Z2RKDBZLETE2N,

22

20

05

10 15 20 25 30 35
| + 0[]

Fig.1-4 Relationship between average fiber
diameter and variance of fiber
diameter.
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Fig.2-6 Interceptional collection efficiency of-the collection
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Fig.2-8 Particle penetration through nuclepore filters
with various pore sizes.
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Fig.2-9 Comparison of experimental particle penetration through
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Fig.2-10 Particle penetration through relatively high-
packing density membrane filters.
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Fig.2-12 Collection unit for relatively high-
packing density membrane filters.
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Fig.2-13 Comparison of experimental particle
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Fig.3-1 Electrostatic charge distribution on an
electret fiber.
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Fig.3-2 Examples of calculated particle trajectories.
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Fig.3-3 Experimental setup for the measurement of
perticle penetration through electret filters.

BEHETZL, NEXNMNIWLZATHHEEET —HRLTWBHH
BB KELBBE2DOWTHERNBBLDODTFERMOT — ¥ HBEL
B, NTLObIFBLTWSHBAIIE. BH#
DHFBREBLTWEIHAEDODT - LHET 2 L.
B, 20V ENERILOBENTFLARVEBEAOEBER
ZFLANELS Z>TWa3H, NEBKELSZB3KZP>hTr—arv]
BREEI2LOEBEEI-—BLTWVS, S #. RTFLLIRBFTEDES
DEBELPORDI-B-—HMEBEDEE 7 .

Zo>TW3,

E 3 AN

- 3B -

PEBNEWVWEERT

HEBRM-EWEN



T
-V TV
V)W“W\v \V
5 Z B/ —
¥ N
/ w
¥ /v
2r v =
v/ dg=1.3 pm
lO" | L=0.7Imm —
a =0.0612
5 /v -
] u=30cm/s
| v
n_lo'z__ l | i |
\ 4 K electrical status
5 ey fiber |particle
V  |uncharged|uncharged
2 I — v charged juncharged
: Ingl
'0_3 | | charged ::‘:Znagyed
02 5 1002 5 |
dp [um]

Fig.3-4 Effect of charges on fiber and particles
on particle penetration.
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Fig.3-5 Single fiber collection efficiency due to
induced force as a function of induced force

parameter.
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Fig.3-6 Single fiber collection efficiency due to Coulomb
force as a function of Colombic force parameter.
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Fig.3-7 Influence of relative humidity on particle penetration
through electret filter.
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Fig.3-8 Changes in particle penetration and pressure
drop through electret filter with particle load.
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Fig.3-9 Change in single fiber collection efficiency
of electret filter as a function of captured
droplets in the filter.
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Fig.3-10 Comparison of particle penetration and pressure
drop of liquid particles with those of solid
particles.
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