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Detection of Electrostatic Field Diverged from Charged Cloud
Formed by Fluidized Particles

by Yasuyuki TABATA* and Tsutomu KODAMA*

Abstract; Electrostatic activities of charged particles often encountered in powder processing or
liquid atomizing must be measured to assess quantitatively electrostatic hazards in industry.
Therefore, technologies for measuring electrostatic activities such as charge, electrostatic poten-
tial and electric field strength have been studied and some of them applied to instrumentation
systems for static electricity. However, practical technologies for measuring electrostatic charge
of particles but one per unit mass have been hardly found, because major difficulties such as an
adhesion of particles on an electrostatic sensor have not been solved yet in the measurement of
the charge of paritcles.

From the background described above, a study has been made on the measuring technblogy
to develop an electrostatic detector applicable to the charged particles. Simple analyses and ex-
periments were tried to investigate a few problems about the detection of the charge of particles:
as a result, they indicated that the detection of electrostatic field strength gave available infor-
mation for evaluating electrostatic hazards caused by charged particles since the strong electric
field was produced by the charged cloud at the wall of a vessel in which the fluidized particles
grew up in the charged cloud.

Consequently, a new electrostatic detector has been developed for measuring the electric field
strength produced by charged cloud in the vessel such as a silo and fluidized bed. The new
detector developed consists of an electric field sensor, electronic system for arranging singnals
picked up by sensor and air blow-off hole for avoiding the adhesion of particles and sweeping
away them from the sensor. The new detector is also worked out with a design for the real time
measurement of electric field strength and manufactured as a trial for performance tests. Tests
were carried out on operating characteristics of the detector to examine a sensitivity, linearity and
responsibility using a fluidized bed. Tt has become clear from various tests that the electrostatic
detector developed surveys fairly steadily and accurately the electrostatic field strength produced
by charged cloud in the vessel where behaviours of the charged particles are irregular. It has
been also made sure through experiments that the detector is possible to be used for monitoring
whether the charged cloud formed in the vessel exacerbates the electrostatic hazards or not.
The specifications, structure of the detector developed and its operating characteristics obtained
from tests are presented in this paper.
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Table 1 Main specifications of electrostatic field
detector developed.
RREL-BEBRARHBOZ L4

Item Specifications |

Method of | Chop of electric field by tuning

detection fork vibrator
Sensor Transducer: ferro-eletric-piezo
(effective diameter, 8 mm)

Air blast Blow-off hole: 35 mm¢
Air pressure: 2.5 kgf/cm?

Detector Sensitivity: 100 V/cm
Measurement range: 0.1~20 kV/cm
Responsibility: 50 Hz
Output signal: &+ 200 mV
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Compressed air inlet

62 /

Air curtain /Air burst

Sensor hole

\
Cable connector
3T ® ® .
1 A Sensor electrode
62 .‘{. .................
31 ' =
l 1D [ ] == Compressed air inlet
Air blow-off hole
Fig. 1 Structure of electrostatic field sensor and its housing.
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Fig. 2 Photograph of electrostatic field sensor devel-
oped.
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Fig. 3 Block diagram of electrostatic field detector developed.
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Fig. 4
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Fig. 5 Example of output characteristic curves ob-

tained by electrostatic field detector.
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Apparatus for model experiments on electrostatic field detection.
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Fig. 6 Influence of setting position of sensor on
output characteristics of electrostatic field
detector.
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E=2.0 (kV/cm)
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’ - L =10cm V., Reading value
X = bmm (arbitary unit)
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Influence of air pressure in sensor housing
on output characteristics of electrostatic field
detector.
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Fig. 8 Responsibility of electrostatic field detector.
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Fig. 9 Fluidized bed used in experiments.

EERICAWREE

Hehidh b2 L HFERI N,

Ebiz, RELBRICHT ZIBEEIC OV TRIE
5728, FBRPIRICXT v 7 KD 100 kV DEHERE
FEOML2EEORBEEET T VINA ORI —
T TRIE L7z, ZOFER, iLHb EA) B 10 ms F
THRT v 7EBEICE, FABELTWE I PR
HIN, TRRBERBONLEREREZ2EMNITS D
DTH-712,

42 BHEZROBRUSH

EFNEREBZ BV CER L2EBREROME
2EbE, MELRBERRUBIEIAMETCEHN L
T REMER 2 1T LTz, 22 TKRIC, &
BRTFHICI->TEREINIEROFHEEZRICINE
BWH L BA MBS L EEFIEIC O TS ST
HTH5HMNT, FEECI->TERBINIEROKR
HRRE 2 N7, ,

EEIL, EL LT Fig. 9 ISRTIREELHTE
Hl7:, COMENEIIESREROR R EERRE
IREIN T3 0T, IEBA»HEER (HEHD
PI4% 0.9m, AR 0.21m3) T, E#HoZEmicis,

— 149 -
Fluidizing
—~ ON OFF
a0l Y J
s
g L
=~
=
o L0
R -
0 {l J‘
10min
Fig. 10 Example of detection of electrostatic field

diverged from charged cloud in fluidized bed.
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Table 2 Example of results obtained from experi-
ments using fluidized bed or spout.

 REEB SO XA L 3ERERO—H

Sample Electric field! Charge density?

(kV/cm) (uC/kg)

Polyvinyl —2.0~-2.5 —3.0~-5.0

chloride

Low density 1.0~2.0 0.9~2.1

polyethylene

Note 1) Obtained from experiments using a
fluidized bed.
2) Obtained from experimetns using a spout.

Table 3 Relation between electrostatic field di-
verged from charged cloud and air flow
rate for blowing away particles.

FOEBE HEENrEETIEROMR

Sample Air flow rate Electric Field

(m3/min) (kV/cm)
Polyvinyl 5.0 —0.9~-1.5
chloride 9.0 —0.9~-1.5
12.5 —1.2~-2.5
15.0 —2.0~-35
Low density 5.0 0.9~1.2
polyethylene 9.0 0.9~1.2
12.5 1.0~2.2
15.0 1.7~2.9
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