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Abstract - It is necessary to eliminate the electric static for the prevention of
disasters by electric static discharge, the improvement of production efficiency, the
protection of a sensitive electronic devices in the variable manufacturing processes.
Then it is handled for elimination of electric static in the painting plant, the film
manufacturing plant, the producing semi-conductor factory.

This study described on the ideal condition of electric static elimination efficiency by
changing of the length of voltage input type eliminator’s bar, the length of copper pipe
and the gap of electrode and the existence of explosion by inflammable gas with that
conditions.

As the result, the electric static elimination efficiency has the most ideal value at the
8 11{mm] gap of the earth electrode and needle type electrode each elimination bar and
there is not explode at the explosive experiment of inflammable gas with the ideal
elimination bar. We can consider that there are some data which are needed for
elimination efficiency and it will be able to protect the occurrence of explosion

accident inflammable gas in the industrial fields.
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Static eliminator

™ High tension Power
electric line | Box

Fig. 1. Composition of voltage application
type static eliminator.
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Fig. 2. Ton occurrence bar.

Table 1. Size of Ion occurrence bar’s.

Length{m]
ne 600 | 900 | 1200
Terms{m]
Width 40 40 40
Street 40 40 40
- (a) Meead!
«— (1) Ground
glecrode
(d) High tension
elacirode
(c) Copper pipe

Fig. 3. Detailed structure of voltage
application type static.
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Fig. 4. Power box.

Table 2. Rating of power box.

Voltage
6[kV YL}
Standard (vl (]
Input 220{V] AC | 220(V] AC
Watts 35[wWi 35[wW]

AR
212 MM EE 53 ZA
Fig. 5% A#A79 BA7] AHdaes 34
371 4% AAY AR FFH FA(FHA
USA Monroe.Electronics, 9% :ESC-263)%
A AR BAAR AFAY, AA7] AA
AZbE o} @A A 58 EAHE 4 glan, A}

%2 Table 304 Hdpel ol 5000[V] —
500(viz AAse A FAI 10000V] —
100[Viz AAHE A FHo] e

o} Qiek,

Fig. 5. Device of Charge plate analyzer.

Table 3. Specifications of charge plate
analyzer.

Charge Plate
Analyzer

Model

Explanation

ESC - 268

Measures both  electrostatic
discharge (ESD) time and
residual  voltage(electrostatic
control or related product).
Measures  static  elimination
time, voltage and current
(Measurements  of  static
eliminator performance).
Measures ionic
Specifications.

Use

halance

Measures static control time
from 5,000[V] to 500[V].
Measures static control time
from 1,000[V] to 100[V].
Users may measure voltages
in the unit of 1[V] between
0 and 1,000[V] by using a
timer

Specifications

Optional
Specifications
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Table 4. Gap of ideal static elimination
effect (6(kV]).

G_ap of
Length of barLength 6 = Remark
[m] opper pipelw
10 9
600 15 10
20 11
10 10
900 15 11
20 11
10 8
1200 15 10
20 11
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Table 5. Gap of ideal static elimination
effect (7[kV]).
Gap of
Length of ' ‘[d:;‘ Remark
{ma] -
10 9
600 15 9
20 10
10 9
900 15 10
20 11
10 9
1200 15 10
20 10
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Table 7. Explosion test results of static

x| 7t A grslel Ftdg shae] HAaHE Y eliminator{Considered safety
Ao} Folx7] P& Aeg Alggt) factor 1.5).
=8, Table 10614 $ ol7k Hojxw
24 5s A4ATel Aol UL |\ Gas linds
ARzt AR fEel] dANIA A H Sddy | Length | Gp
of 7t Zt2ed Hab dojd e AE Voltage| Copper | ideal | Fitivgm | Biyie | Pomre | Mitae
[ A= Zlo)7 ) Vi | pipe | [mml| 2 8 5% | &
b 5= 9ltk AAZ bar?] Ze)7t 600[mm] ¥ ) viea | veea | oion | nesa
o FHe ZHojzk 25[mmlelz, <7kt
OkVId %o FiIpA0 %—“]ﬁ}ﬂ HojRo=
01—?@.»]-7}- A THE], B A¥L Eid 57 10{zn} | 9lma) | x x x x
o] Zol7t 20[lmm] ©]3tel Af-elE A e [k%] 15me] | 10{on] | x x X X
s "é"?l?‘l Zgde AL & F U
600 20(me} | 11{mm] | x x X x
Table 6. Explosion. test results of static [2a] ]
eliminator. 100l | Slwol | x X X
105
Division . 15[nn] | 9lmn} X X x x
Gas kinds [kv]
Voi | Leneth [ Gap
age of .Of 20(mn] | 10[mm) | x x x X
Ion Br Va% | Voo | [Vol%d | (V%] 10(mn] | 100m} | x x X x
10{om] | 90mn] x x x x [kz’] 15{on) | 1lmn] | x X X x
[lg/] 15{mn] | 10[mn] x x X X %00 20{me] | 11{pn] | x X x X
600 20lea) | 11fea] ) X ) X (e} 10{nn] | 9lom} X x X 3
(ma] 10{m} | 9lm] | x < | x| x 105
7 (V] 15(on] | 10[mm] | x X x x
) 15[nn] | 9(mm] x X X X
20lom] | Ulmn] | x x x X
20[mm] | 10{on} x X X X
100m) [100ml | x| x | x | «x 100} | 8lm} | ] ox ]
[k?/] 15(mm) | 11(mm) x X X x [k%l] 15(an] | 9lmn] x x 10X X
E)O% 20{mn} | 11{mm) x X x x 1200 20ton] | 10[mn] | x x X X
mn
10lar] | 9lna] x x x x [on) O] | Olme) | x | x 5 N
7 .
15[mm] | 10[mm] X X x x ~
vy | 2 %}?V:]) 15mn] | 10{mn] | x X X x
20[mn] | 11{am] X X X X
20(mm) { 10{mm}| x X X X
10[me] | 8(mm) x X X x
oy 15t st | x| x| x| .. o
Table 8. The minimum ignition energy of
1200 20lan} | 10(am) X b3 X x gases.
[mn]
10(m] | Slm] | x % X X Gas kinds |Hydrogen|Ethylene | Propane [Methane
oy 18] [100sm) | x| x| x| Minimum
200se] | 10(mn] N - Ny . ignition 0.019 0.083 0.25 0.28
energy(mJ)
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Table 9. The minimum ignition capacitance

o1& -

<

of Gases.
Division VoltagelkV] Minimum ignition
Gas kinds capacitance(F)
6 1.06x1072
7 - 0.78x10°™2
Hydrogen
9 0.47x10"
105 0.34x10
6 461x10™
7 3.39x107™"
Ethylene
9 205x1072
105 15110
6 13.89x10°%
7 10.20x10™"
Propane
9 6.17x1012
105 454x10°2
6 1556x10°2
7 11.43x1072
Methane
9 6.91x10™
105 5.08x107

Table 10. Capacitance with the copper pipe

length.
Length of :
copper 10(mm) 15(mm) 20(mm)
pipe(mm)
Capacitance | 77,1512 | 78x1072 | 79x10™
(F)
4. &
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33 4R

4o AREEE
zdge N %
o slsted Ay shzel g

ol &

o] 2w A bare] %1 }
¥zt Al A7
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Az wAse
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TTE

KIGAS Vol.8, No.4, December, 2004

2

Hjﬂ.

7&!5?'5}

o r>‘

% -uelg

Az otefet 22 4ES U T 5 U

1) 2zte) A barld BRI AH
2 Aels) Aol 8T1[mlYW A
AREEES YehlE AL ¢ & AL
o, ot IAHAITH HAPIY Abo|d
2o AW WAALAZ] FoI 7]
W ole A4gol dejAm, PHA
23 HART Apolel Ao HolxA
W2e) 2QEHA7 ey HE] o2
qA g0l kA AREE HojAE 7
Jde @ 4 A »

9 AdEg AYe Talol HA AWEE
& 7HE A0l bardlX g B
o eatd AN Aa B 438 A
¥ @ A Agol e F4, onaa_
229, A% stz gel Yoiu
A e Ag ¢ 4 duh
e AgHI AAAANE FAEF
dol 7 h2d Hx AAEIUE 23
el stadl WA dolg & AL RO
2 vebA Y, Z@o] dojux @e 3
e 5 A3 Aole F1AY L sl A
2ol st AT ApololA wAHE B
ANUAZE AR} Ay Fael Ha
"apoluiRuT Zopxy] WEe Roz
AEE |

3 B, 5B Aot AojAFH PA
2o W@ gFol AR WEo| o= B
olgol HW Fe4 shze] WEIE Ao
4 e ez Azse ANW, Fue
Zol7t fmm] olatdl AgelE T
o7t 7tz HE fFE %L PR
2 RITE A T 4 AN

o) 4T ol ¥ AFE Fate] vehd A
g3t AAe) AWEET FAHE AR
¥ AgATA AR Ahge] 2P A=
ANgozA APBFNA TAtE st
Fadl o@ EARE vide] PAY &
Aoz AW

Jlﬂ

30 ox f o

o

[1]1 349, ZAuF, “wAFAYG A7} Ax7e] 3
Z3 7le 2 Hrl wyn, d=2Aekdsts] F
A & Hx3 =53, PP 1367141, (2003)



ALY AR Y YEh BE AT

Z

[2] S15E, ALY, AU ARV 54 [5] o, AL HE drH=e s
@Al #H A7, FFUAL WAL

of #g AF”, FFARLAEHI A, Vol.10
No.2, PP 77784, (1995) =& PP 27730, (1995)
[3] ol&3t 9 6%, “UE AFH L ko]l & [6] o]&3}, &AL, VHAEIIEe FAEAE A
& A7, d=71AQ+4, PP 45751,(1990) g AYAZH AH71e] e S B8 4
(4] KS C IEC 60079-11, "% 7] 714 - 7]+ T, @FEA - 49eE 34 eEiuR
- A 115 0 B kA 3 E T2, (200D 3] =%, PP 2547261, (2003)

- 69 - 2x7t2E3R) AZH A4z 20049 129



