J. Inst. Electrostat. Jpn.

& 3L

EACELIE, 29, 1(2005) 44-49

ZESsmEi A B DB REa O RERIE
BE e, (LIRER, SURESR, BB, REF Ee

{2004 £ 8 H 23 HARS; 20044812 B 10 BRHEY

Electrostatic Charge Reduction Performance of Passive-Type

Electrostatic Eliminator for Pneumatic Powder Transport
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In order to prevent a dust explosion caused by electrostatic discharges in a silo during loading of particulate products via a
preumatic transport system, we have developed a novel passive-type eliminator instatled at the end of the loading pipe inside
a silo. It consists of a short length of insulating pipe and nozzle-type ionizers without a power supply mounted on it. Each
ionizer is equipped with a grounded needle electrode within an insulated nozzle. To make clear the charge elimination
mechanism, the elimination performances for different materials of the plastic pipe were tested using the real-size
experimental apparatus and polypropylene pellets. It was found that effective elimination was achieved by the electrification
of the plastic pipe with the same polarity as the pellets and that the charging on the pipe was caused by tribo-clectrification
between the pipe and the peliets. The eliminator using PTFE for the pipe material was practically effective for reducing the

static charge on the pellets.
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Fig.1 Passive-type electrostatic eliminator for powder and
measurement apparatus for field-strength on pipe.
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Fig.2 Schematic diagram of passive-type electrostatic
eliminator for powder.
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Fig.3 Schematic dingram of experimental facility for
pneumatic powder transport.
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Fig4 Schematic diagram of silo used in experiment.
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Fig.5 Temporal change in field strength at silo-wall,
pipe-wall and ionizer current before and during elimination.

20% #1%5 (2005)

1 (BEEEE) ORIETLIES <HEHEE{T -2 ®IC
BREBALGE (BMEMREHEHD OB EOYA v BERR
E,, /3 TEEGR B, BRUA A YR I, ORRIZE( LD
B 5 IR BEEFGT S E, LARRKT- 4pA 2305
LD, B ik IkViem P OIEFE 0 ~MEM L. —%, EHER
TACIE-akViem W LTS, BREAET D L, fhallIER
PERHEA~EE L, otEicifafafiio+2 skviem (IZE L.
BRERRAART I AR C LR T & SN S B
MEEEn, TORBEIHE LSV y FORETEZ T
WBZ D, FHAMEREC B LTtk R0 2 Rl
W (2— 58 Tha M

ARy FEHTBOREGER Lo Ly FOWERICERF
THOT, TORESRMLE LIRSS, ST
Tr AN THARHEDS 2Viem BALED & & 290 7 RFTHE
Bl & his. 2Ly RRATEILRTENS & IRERIRH IR L,
EMEOSFUEICE L THEUERNS Z LT

MRERHC k- THEDEoBESRIELTLED Z & &
WEETE LR BRENRT E 42 SkViem ICEEL TN A 2 b
5, ~ly FO—¥BRWHE LD LA BN THAN, F
PR TEAMENE Lz Toth, S RERENRE L ot

-~ 10
o
L&) 5 _ %
=
Q 1 i 1
& 0
E 5 | -—a— ElimInstor ON
3 i EL- 9 -om - Efimingtor GFF
G <10 e
2.
w 15
0 20 40 60 80

Distance from the center {cm)

H6 REOHMIBITAET~ALy FEEWOY A
B EH I

Fig6 Horizontal distribution of specific charge of falling
pellets before and during elimination.
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Fig.7 Horizontal distribution of sampling rate of falling
petlets before and during elimination
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Fig.8 Effect of pellet flow mte on field strength at silo wall
and pipe wall before and during elimination.
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Fig.9 Effect of relative humidity on field strength at silo
wall and pipe wall before and during elimination.
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Fig 10 Effect of pellet flow rate on field strength at silo wall
before and during elimination for eliminators with various
pipe materials.
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Fig.11 Relationship between elimination rate and pellet
flow rate for eliminators with various pipe materials.
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Fig.12 Ionizer current and pipe potentials before and during
elimination for eliminators with various pipe materials.
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Fig.13 Effect of number of ionizers on field strength at silo wall
under eliminator with FTFE pipe.
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