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Discharge Static Eliminator on Voltage Application Type
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ABSTRACT

The static eliminator is used for prevention of disasters by static discharge, improvement of produc-
tion efficiency, protection of a sensitive electronic element on the discharge of static, and it is handled
for elimination of static in the painting plant, the film manufacturing plant, the producing semi-con-
ductor factory. This study described on the explosion appearance by discharge phenomena on the volt-
age input type eliminator's ion generation bar of inflammable gas through an experimental tests. It
was used Hydrogen, Ethylene, Propane, Methane gas with the inflammable gas and it was studied on
the ignition phenomena by the length of ion-generation static bar, the number of ion-generation elec-
trode and the variation of input voltage to the ion-generation electrode. As a result of this study it
was confirmed that the shorter of the bar's length, the greater of explosion danger. And it is considered
that there will not ignite at general using inflammable gas, in case of more than 900 mm bar and one
electrode.
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Fig. 1. Schematic diagram of voltage application type static
eliminator.
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Fig. 2. Detailed structure of voltage application type static

eliminator.

Table 1. fon occurrence bar's standard

Form Size

Height 36 mm

Street 35 mm

Length 600 mm, 900 mm, 1,200 mm

: Needie-Shaped Electrode

P A
[ . / B : Opposite Electrode
sopd bty ¢ I P C : High tension electric line
J!’ @ D : High Voltage charge part)

Fig. 3. Static electrode structure of voltage application type
static eliminator.
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Fig. 4, Drawing power box.
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Table 2. Rate of power box

Table 4. Ingredient of gas

Voltage
Standard 6 kv 7kV
INPUT 220V AC 220V AC
WATTS 35W 35w

Vacuum gauge
Explosiveness gas-air

mixing gas mamn entrance -*.I ?I_*_

Vacuum
pump
Fig. 5. Drawing of testing device.
Table 3. Standard of Chamber
Form Size
Capacity 201
Diameter 147 mm
Length 1,350 mm
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Gas Ingredient
Hydrogen - air mixed gas 21 Vol%
Ethylene - air mixed gas 7.8 Vol%
Propane - air mixed gas 5.25 Vol%
Methane - air mixed gas 8.3 Vol%

Vacuym_gauge
Explosiveness gas-air
mixing gas main entrance uil r‘*_

i Vacuum
pump

Jon_creation_electrode

Power Box

Fig. 6. Experimental setup.
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Table 5. Test result about lighting existence and nonex-
istence of flammable gas (Bar's length 600 mm)
(O: Explosion, X: Nonexplosion)

Mixture 6 kV 7kV
ratio [ Electrode unit | Electrode unit
Voo fyT 231 ]2]3
Hydrogen 21 XXX | Xix]|O
Ethylen 7.8 X| XXX | XX
Propane 5.25 X| X | X | X[ X]X
Methane 8.3 X XX X ]| X|X

Table 6. Test result about lighting existence and nonex-
istence of flammable gas (Bar's length 900 mm)
(O: Explosion, X: Nonexplosion)

Division | Mixture 6 kV 7 kV
ratio | Electrode unit | Electrode unit
Gas kind Vol% 1 21 3 1 21 3
Hydrogen 21 X[ XX X| X[ X
Ethylen 7.8 X X X X X | X
Propane 5.25 X X | X X X | X
Methane 8.3 X1 X | X X| X | X

Table 7. Test result about lighting existence and nonex
istence of flammable gas (Bar's length 1,200 mm)
(O: Explosion, X: Nonexplosion)
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Table 8. Test result about lighting existence and nonex-
istence of flammable gas (Bar's length 600 mm)
(O: Explosion, X: Nonexplosion)

Division | Mixture 6 kV 7 kV
ratio | Electrode unit | Electrode unit
Gas kind Vol% | 1123 |1]2]3
Hydrogen 21 CRNORNOCINORNCENG)
Ethylen 7.8 X1 O|O|OjO10O
Propane 525 X|O]|O|]O|0O|0O
Methane 8.3 X[O]J]O 0100

Division | Mixture 6 kV 7 kV
ratio | Electrode unit | Electrode unit
Gas kind Vol% il213111213
Hydrogen 21 X[ X | X | X[ XX
Ethylen 7.8 X | X | XX | X]|X
Propane 5.25 X | X | XX X]|X
Methane 8.3 XX | X | X1 X|X
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Table 9. Test result about lighting existence and nonex-
istence of flammable gas (Bar's length 900 mm)
(O: Explosion, X: Nonexplosion)

Division | \ixture 6kV 7KV
ratio | Electrode unit | Electrode unit
Gas kind Voo [ 1 T2T3l 11273
Hydrogen 21 XO|O{O|J0|0
Ethylen 7.8 X110 O0|0[0O0]|0
Propane 5.25 Xix|OlxXx}]O|0O
Methane 8.3 XIx|O[X|O|O
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Table 10. Test result about lighting existence and nonex-
istence of flammable gas (Bar's length 1,200 mm)
(O: Explosion, X: Nonexplosion)

Division | Mixture 6 kV 7 kV
ratio | Electrode unit | Electrode unit
Gaskind\] V% [1]2]3[1[2]3
Hydrogen 21 X1TO[O]O[O]|0O
Ethylen 7.8 X[ X]1O|x|O}O
Propane 5.25 XIX1OlxiO|O
Methane 83 X[IX|]O|x]|]O]O
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