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Abstract :

The static electricity by thinner flow and discharge energy is investigated experimentally for the purpose

of preventing the electrostatic discharge and damage. Test system for evaluating streaming electrification consists of a
teflon pipe, a reservoir tank, a pump, flowmeters and an electrometer. When dielectric liquid flows through a pipe from
one vessel to another, the potential difference generated in the collecting vessel is due to the accumulation of charges.
These charges result from the convection of a part of the electrical double layer existing in the tube at the contact
between the liquid and the inner wall. When the fluid velocity increases, the electric current increases proportionally.
The charging current and accumulated charges by streaming electrification at the thinner velocity of 40cmy/s, are
measured a range of 5 nA and 0.27 pC respectively. This amount of static discharge energy generated by streaming
electrification is enough to ignite flammable solvent. Therefore surface electric potential should decrease by using

electrostatic shielding and ground.
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Fig. 1. Pnncxples of streaming elecmfscanon

L A7 FEHA AL AT
zgaRel fAH9 &5 A ntg A7 A
e Agon 4L Hugkch 2T FATE
sEaEA BT 5 g B FEWAC O
SN AgHor ZAH Lk

SEQA AL FHHT] Ase] YALE F
Al Mel As e A5 A8 SHHAY, 2
AzRHe FAARE FHFE WA £ A
23kc) ol WHESL AAFTAL HFEA
BN R LR CERC AL
wel APAdE ABHeE - 89 A9 92
2 olg7 ATZALGE AHEshed, HAYAE

.TL, Jtag AEHAA AAE g ol
olt}. o] e
oMEﬁﬁ 2 3’*011*%

o @, Ho

L

o

ol
>

fr

o%
rx%

M T—AME«} x}fﬁ @71 ﬂsw::
Ag%a we obe] Walfe} Alztel Wash?, )
A A 5 @7}% A& oz 2A5]7}
sl Hde 21 gich B AgdMe H2X
2 H2E Ho|ZE Esle] d4AE AA cEAA

B e vjolish ) AWM AskE BANA F
E£rj9e WA, BAE solZolA gaTE
2434 ARTAS

9 Abesiae.

Fig. 2= &%) 9% gzm BARE 4
ojet A8 A Agwelth AERAEE Al (tetra-
chioroethylene)E AHESIR 2 U%, A8 A= FAE

TF e BE & ]r‘é Pgets e ﬂm
gl7] g A% B3, % 23 A 734, 9

HAZE 2R 9 GHdEZH, %ﬂéi“l
BEX2E oE dous Azlsis AR 74
So} girk. Folx FolE ARZHE PATE =
ol=2 A A5}t7] S8 electrostatic shield steel mesh

s=ormelEix], H20H M3Z, 200544

Fig. 2. Experimental apparau}s for measuring streaming elec-
trification.
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Fig. 4. Streaming electrification as a function of fluid velocity
using the thinner.
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Fig. 5. Charge accumulation as a function of working time
using the thinner.

.l " (a)]

Working Fluld : Perchloroethytene
6L Flow Velocity : 20 em/s

Drum : Ground on

(a) None

5~ (b} Shiald steel mash + Ground on -

Voltage(V)

0 20 40 60 80 100 120 140 160 180
Time (sec)
Fig. 6. Streaming electrification and effect of electrostatic shiel-
ding (sampling at insulated pipe).
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Fig. 7. Charging current as a function of working time by
spraying electrification using the thinner.
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Fig. 8. Charging current as a function of working time by
impinging electrification using the thinner.
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