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Abstract

Filter media performance was evaluated using monodisperse NaCl particles with Differential Mobility

Analyzer and Ultrafine Condensation Particle Counter. Low or medium performance filters show that

the most penetrating particles size(MPPS) is around 0.3#m in diameter and is shifted to smaller

sizes as the filter face velocity increases. However, HEPA and ULPA filters show MPPS is around

0.15%4n in diameter and is also shifted to 0.14n in diameter as the face velocitv increases. In case

of electret filter, the MPPS is found around 0.04/n region for Boltzmann charge equilibrium particles.

There is a tendency of strong collection efficiency decrease for large particles as the face velocity

increases on the contrary to the other filters. One of the medium performance filter efficiency was

compared with filtration theory and the good agreetment was found in the experimental range.
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Table 1 Particle Penetration and Single Fiber Collection Efficiencies for Various Face Velocities and Particle

Sizes
D,(4m) P Er Ep Epr Ex E;
u=04cm/s 0.01 213E-—-22 4.2368 4,148 0.089 0.000 0.000
0.02 120E—09 1.7444 1673 0071 0.000 0.000
0.03 3.8%E—06 1.0578 0.994 0.063 0.000 0.000
0.05 1.11IE—03 0.5780 0522 0.055 0.001 0.000
0.08 L67E—-02 0.3476 0.296 0.049 0.003 0.000
0.10 372E—-02 0.2795 0.228 0.047 0.005 0.000
0.15 9.52E—02 0.1997 0.145 0.044 0.011 0.000
0.20 137E—-01 0.1688 0.108 0.042 0.019 0.000
0.30 161E—01 0.1551 0.073 0.041 0.041 0.000
0.50 981E—02 0.1972 0.047 0.042 0.108 0.001
0.80 192E—02 0.3357 0.032 0.043 0.257 0.004
1.00 436E—03 04614 0.027 0.044 0.384 0.007
u=12cm/s 0.01 345E—11 2.0454 1.994 0.051 0.000 0.000
0.02 4.73E—05 0.8456 0.804 0.041 0.000 0.000
0.03 233E—-03 0.5149 0478 0.036 0.000 0.000
0.05 354E-02 0.2838 0.251 0.032 0.001 0.000
0.08 1.30E—-01 0.1735 0.142 0.028 0.003 0.000
0.10 1L89E—01 0.1414 0.110 0.027 0.005 0.000
0.15 287E—-01 0.1059 0.070 0.025 0.011 0.000
0.20 326E—01 0.0951 0.052 0.024 0.019 0.000
0.30 307E—-01 0.1004 0.035 0.024 0.041 0.001
0.50 157E—-01 0.1574 0.022 0.024 0.108 0.003
0.80 262E—02 0.3093 0.015 0.025 0.257 0.012
1.00 541E—03 04432 0.013 0.025 0.384 0.021
u=20cm/s 0.01 347E—08 1.4583 1419 0.040 0.000 0.000
0.02 8. 12E—04 0.6042 0.572 0.032 0.000 0.000
0.03 1L30E—-02 0.3687 0.340 0.028 0.000 0.000
0.05 9.02E—02 0.2042 0.178 0.025 0.001 0.000
0.08 226E—01 0.1261 0.101 0.022 0.003 0.000
0.10 295E—01 0.1037 0.078 0.021 0.005 0.000
0.15 390E—-01 0.0801 0.050 0.020 0011 0.000
0.20 415E—01 0.0748 0.037 0019 0.019 0.000
0.30 3.66E-—-01 0.0853 0.025 0018 0.041 0.001
0.50 1L76E—01 0.1475 0.016 0019 0.108 0.005
0.80 268E—-02 0.3074 0.011 0.019 0257 0.020
1.00 511E—03 0.4479 0.009 0.019 0.384 0.035
u=28cm/s 0.01 107E-—-06 1.1671 1134 0.034 0.000 0.000
0.02 333E—-03 0.4843 0457 0.027 0.000 0.000
0.03 3.06E—-02 0.2960 0272 0.024 0.000 0.000
0.05 144E—-01 0.1646 0.143 0.021 0.001 0.000
0.08 299E—-01 0.1024 0.081 0.019 0.003 0.000
0.10 368E—01 0.0848 0.062 0.018 0.005 0.000
0.15 454E-01 0.0671 0.040 0.017 0011 0.000
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D,(#m) P Er Ep Epr Er E,
0.20 468E—01 0.0645 0.029 0.016 0.019 0.000
0.30 400E—01 0.0778 0.020 0.016 0.041 0.001
0.50 1.85E—01 0.1434 0.013 0.016 0.108 0.007
0.80 258E—02 0.3105 0.009 0.016 0.257 0.029
1.00 459E—03 04572 0.007 0.016 0.384 0.049
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C 28 0.221 0.927
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0.043 511
E 28 0.221 9.27
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5.0 0.1 0.235
0.15 0.219
0.2 0.231
w 6.6 0.221 0.172
10.6 0.221 0.10
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0.2 0.513
50 0.1 0.167
0.15 0.164
0.2 0.167

(3]

*g gkol  £5 F& Y.

=

Sl % Y] TAFE 0] F1Y 58
YA BE elRe] B R A3be] ok Mgl
SHEYG A 47 HolH Tgo) TaA

¥t

o1l APAH % | E A4 Z7} Leesh Lin®,
Liu§”e 4¥2ng vug o 2 493 o
Felo) 45zt pEe e AgAga 47
gk,



426 E - WA

AEEE ol2@N HuAFTIIY F - A4F
e ANy HHFHYAZ 7 (Most Penetrating
Particle Size, MPPS)< 0.34n F2o 24151 H o8,
Fé&o] FE 2 g9 XJEES EoHh
3 MPPSE &2 9zt £o 2 Holstsirh 14d%
2 23u4d% ZE A9 MPPS:E #%0°] S712
55 0.154m A 0.14m o2 Helslgd 3
A LE oA 2] 2 MPPS7} 71& EE ] 01~03
Hm BT} uf B 004MmEol BTG e,
71&9 "geEg e gIHe
HRIA AL 7458 Fo] T
Eo] Z¢ @do] BEA L F
& A A E K40 5
F£3]) goldon 712 FE 9 o
B

b,

>
. it
b
o
fot

3o
el
ok
ox

=

fo

o
4 @
o%
o
£

o} Mo Xy o
wo rlo fff ud o

]

ki

|

ek
i i of
o o
i Y
i fob

re
i)
o
ki
)

2

1 olAE, 2, 1993, ©
0E AL WEY
=%, Voll7, No8, p

A", Ads, 1
gAY g8

A2 AT FUIRE
3, pp.176-185.

3. Albrecht, F., 1931, “Theoretical Investigation of
Dust Deposition from Flowing Air and Its Appli-
cation to the Theory of the Dust Filter”, Physik.
Z., Vol.32, pp.48-56.

4. Langmuir, 1, 1942, “Report on Smokes and Fil-
ters’, Part 4 of The Collected Works of Irving
Langmuir(1961), Vol.10, pp.394-436.

5. Hapel, J. 1959, “Viscous Flow Relative to Arrays
of Cylinders”, Am. Inst. Chem. Eng. J,, Vol5, pp.
174-177.

i
e fe

,._4

@

o oX M

0o

o -

N
(mf
===
o
N,
)
2
o

o
b o

1

k=]

I

[

e -

oF

of

% o

olff ol

of,

oft Na

o

%

M
R
i) =
. 8
< —
o

&

2

o

o

4 1

o
2
=2

o
5ok

hal

6. Kuwabara, S, 1959, “The Forces Experienced by
Randomly Distributed Parallel Circular Cylinders
or Spheres in Viscous Flow at Small Reynolds
Numbers”, J. Phys. Soc. Japan, Vol.14, pp.527-532.

7. Stechkina, I B, Kirch, A. A, and Fuch, N. A,

1969, “Studies on Fibrous Aerosol Filters—IV.

Calculation of Aerosol Deposition in Model Filters

in the Range of Maximum Penetration”, Ann.

Occup. Hyg, Vol.12, pp.1-8 + “Investigations of Fi-

brous Filters for Aerosols— Calculation of Aerosol

Deposition in the Region of Maximum Particle

Breakthrough, “Kolloidn. Zh. 31: pp.121-126 :

Colloid J. USSR(English translation) Vol.32, pp.

391

b, WA, 1994, “ANE AL BEYR

wA e degrl, e Ast S, EA%e

3 =E3 (), pp.381-384.

9. Liu, B. Y. H. and Puj, D. Y. H,, 1974, “A Submic-
ron Standard and the Primary Absolute Calibra-
tion of the Condensation Nuclei Counter”, J. Col-
loid and Interface Sci, Vol47, No.l, pp.155-171.

10. Agarwal, J. K, and Sem, G. J. 1980, “Continuous

Flow Single-Particle-Counting Condensation Nuc-
leus Counter”, J. Aerosol Sci., Vol.11, pp.343-357.
11. Lee, K. W. and Liu, B. Y. H., 1982, “Experimental
Study of Aerosol Filteration by Fibrous Filters”,
Aerosol Science and Technology, Vol.1, pp.35-46.

12. Liy, B. Y. H, Rubow, K. L. and Pui, D. Y. H,
1985, “Performance of HEPA and ULPA Filters”,
Proceedings of 31 Annual Technical Meeting of
Institute of Environmental Sciences, Las Vegas,
Nevada, April 30-May 2, pp.25-28.





