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Experimental Study on Air Ionization Phenomena in the Super
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ABSTRACT

Experimental study on air ionization phenomena has been conducted to analyze the propagation

behavior and dischargeability of polarity air ions under the super clean room environments with

the operation of prototype of Air Ionization System. Varying humidity and air velocity, the distribution

of air ion density and the discharge time are measured and analyzed.
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Fig. 1 Parameters controlled by the controller

of prototype of air ionization system.
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Table 1. Values of parameters set by controller of ionizer for experiments

Operating Period(s)
Applied Voltage(kV) (—)ON OFF (+)ON OFF Total
Time Time Time Time Time
(+) (=) T1 T2 T3 T4 T
10 —10 04 01 0.23 0.1 0.83
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Air flow
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Fig. 2 Schematic diagram of class 1 super
clean room and experimental appara-

tus.
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2. Measured data of velocity at ULPA

filter of clean room (unit : [m/s])
POV OO PV IIIVIIIVIIIS

AN

0.1 14

—
o
AN NN SOOI SOMONUONNNNASSNANN %
[
ATTHTHTHTTETREERREEEREESRSSSSSY

window _[77//7

ULPA filter

1.2m (W)x 0.558 m (H)
18 EA

Fig. 4 Velocity distribution of clean room air
flow(measured at the center of each
filter and 0.3m below it when mean
velocity is 0.20m/s)

**|nterpolated from measured data of Table 2.
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Table 3. Homogeneity of velocity in clean

room
Mean Velocity 098 0.20 0.10
{m/s] ' | )
Homogeneity
92 67 50
[%]

Table 4. lon density in outdoor air and in clean room when ionizer is off

Ton density [10%ions/m®]

- Condition
Positive Negative
Clean room/off 3.2 16 when clean room is off and ionizer is off
Clean room/on 0.23 0.17 when clean room is on and ionizer is off
Laboratory 23 1.7 in laboratory where clean room is constructed
Outdoor air 1.6 29 where laboratary is located
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Table 5. Measured ion density of working surface(V=0.28 m/s) [10"ions/m?]

(a) Positive ion density

(b) Negative ion density

068 | 1.05 | 129 | 094 | 045

045 | 080 | 094 | 0.79 | 093

108 | 201 | 260 | 172 | 0.89

072 | 166 | 189 | 146 | 0.80

131 | 247 | 299 | 209 | 1.00

086 | 1.88 | 235 | 1.77 | 0.85

096 | 156 | 1.92 | 146 | 0.01

067 | 120 | 162 | 129 | 045

063 | 086 | 088 | 063 | 0.00

030 | 070 | 0.76 | 0.70 | 0.58
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Fig. 8 Discharge time by ions of each polarity.
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