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A study on the Behavior of Fine Particle used the HEPA Filer
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Abstract

In this paper, 1 examined the level of fine dust in medical institutions, educational
institutions and multi-purposed facilities to grasp the exact state of the present, and
decided the level of air-borne particulate(KSM ISO Standard and ISO Standard 14644-1).

We compared new proposed cleaner equipped with HEPA Filter with general cleaner
and analyzed the rate of removal according to height, air volume and the equipment
with the compulsive air intake. Through this comparison, I reached the conclusion as

follows:

1. According to the examination, the fine dust of medical institutions, educational
institutions and multi-purposed facilities in Kwang Ju is class 9.

2. The filter used in general cleaner on the market is that of HEPA-type, and its
removal efficiency for fine particles(0.3705m) is very low.

3. In the removal efficiency of new proposed cleaner equipped with HEPA Filter, the
higher it is, the better, especially more than 180cm in height.

4. In case it is operated for 5 minutes under the condition of the space of 94m and the
maximum air volume equipped with two induction pipes, we can keep the air cleanness
level of 5 ~ 6.

5. To maintain the air cleanness for a long time, if we first operate for 5 minutes at
maximum air volume and then operate at medium maximum air volume, we can keep

the air cleanness with low energy.
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Fig. 1. Dimension of

model clean room.

Fig. 2. HEPA Filter type air—-cleaner.

a, HEPA Filter module

b. Free Filter

c. THESTHD

Fig. 3. HEPA Filter module.
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Fig. 4. Arrangement of
HEPA filter module.
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Class

7]

2442 345 59

KS M ISO %% IS0

Maximum Number of Particles in Air (particles per cubic foot air)

Class Particle size
0.1 pm 0.2 pm 0.3 pm 05 ym 50 pm

1 35 75 3 1

10 350 75 30 i0

100 750 300 100
1,000 1,000 7
10,600 10,000 70
100,000 100,000 700
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Table 3. Clean room class limits according ISO Standard 14644-1

Maximum Number of Particles in Air
SO (particles in each cubic meter equal to or greater than the specified size)
Class Particle size
>0l um | >02um | > 03 mm | > 05 1um > 1 1mm > 5 H1m
ISO Class 1 10 2
1SO Class 2 100 24 10 4
150 Class 3 1000 237 102 H 8
IS0 Class 4 10,000 2,370 1,020 352 &3
15O Class 5| 100,000 23,700 10,200 3,520 232 29
IS0 Ciass 6| 1,000,000 237,000 102,000 35,200 8,320 293
ISO Class 7 352,000 83,200 2930
ISO Class 8 3,520,000 332,000 29,300
1ISO Class 9 35,200,000 | 8,320,000 293,000
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Table 4. Removal rate by the time of Air-cleaner

Time
Parti Initial | Imin | Smin | XeMOVEl | yonn | Removal | ygny, | Removal
S1Ze
0.3¢m 67324 | 68070 | 58136 15 58,808 14 56,725 17
0.5¢m 6,624 5941 3,708 38 3,042 49 2,898 51
1.0im 2,167 2,140 877 59 365 83 262 88
2.0im 1,99 1,492 572 62 192 87 122 92
5.0im 413 304 9 67 34 89 16 95
10.0¢m 70 55 15 73 8 85 4 93
Fig. 9 4937 AR Ake] dE oAdAE AS 58 Fddl 38%94A
AApE AAE E3E Jehd Aolg, gyt 51%2 13%AE AAHITL 0.3me] FA
F713A71E 168 4% B 1.0mol4 HA = AS 58 T AAE Ry 23

ol AddAE HE 58 Bl 73%1A
158 A3 & 3 95%9 AAES Ho|
T e EYEY VIEe] HE 0.5me

g 224 % S7tE e @Al dvebdd. o
e w A Y A & &3 P&E
g8kt

100

80 r

o
(=)
Y

Removal rate{%)
ES
o

20 r

Time{min)

e 15

Fig. 9. Removal rate by the time of Air-cleaner.

3. HEPA Filter 2% &3

3.1 HEPA Filter 259 4% % o &
Z13A 719} vl

Table 5% HEPA filter 282 &3

2HAYTE M24H 3%

Ay dAre AAEES vERd Aotk
0.3m =279 94A AAE E A
148,897°14 158 &4 ¥ 16,3002

89.05% AZL B9ow 0.5m F719 <
A JFE A 27,9084 1568 &4
2,549 90.87% A=At

3
T

_.22...



HEPA Filter2 0l26t DIAYX HS(HOM &st H32 23
Table 5. Removal ratic comparison of the particle size which follows at time
Lime Removal Removal Removal Removal
\ " . mova . £mo : :
Parti Initial | Imin 1 oee(o5) | Smin 4 rate(9g) | 10MIn |\ “pate(9g) | 19N | rate(96)
size
0.3m |148,897| 27,680 81 26,640 82 13,018 91 16,300 89
0.5im | 27,908 | 4,311 85 4,031 86 2,048 93 2,549 91
1.0/m 1,756 223 87 206 88 109 94 115 93
2.0mm 479 39 92 38 92 14 97 18 96
5.0/m 76 7 91 1 99 1 99 0 100
10.0um 7 0 100 0 100 0 100 0 100
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Table 6. Removal rate comparison of general purifiers and HEPA Filter modules

(Unit : %)
Particle size General purifiers HEPA filter
0.3¢m 16 89
0.5¢m 56 91
1.0pm 91 93
2.0tm 94 96
5.0pm 96 100
10.0¢m 94 100
mean 75 95
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Fig. 10. Removal rate comparison of
general purifiers and HEPA Filter
modules
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