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Corona Discharge Characteristics for Rod with Discharging Needle to
Parallel Plate Electrode—Parameter of Needle-Angle
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(Received March 31, 1983)

In an industrial Electrostatic Precipitator (EP), rods with discharging needles are used in
order to depress the vibration of discharging wires and dust buildup on them. Rods with needles
are capable of regulating the distribution of the electric field and the corona current density
in EP by adjusting the parameters, such as a set-angle of needles and a needle length. This
paper is an experimental report on corona discharge in electrodes consisting of the plate and
a rod with one or two needles. The distance between rod (34 mmg) and plate (80x80 cm)
is constant at 10 cm. Distributions of corona current are measured by many circular plane probes
(5 mmg¢) pluged up holes (5.5 mmg) on the plate electrode. These measurements are perform-
ed with negative DC corona at the normal atmosphere. In an electrode of the rod with a
needle, the square root of corona current is proportional to the applied voltage and the corona
current distributions depend on the angle of the needle. In that of a rod with two needles,
there is dead space on the plate electrode without corona current in the case beyond an adequate

interval of needles. This dead space is an indesirable problem in EP.

1. £ 2 H &

BELE AR (CUF EP 41 T, £oOfE
EEES 2 v B L OBRNEME, A OBER
HAFD PRI Gt 7o K0V BIE LT, BER
FED, BORGINAD, ERES, YEERSY RO
EHENFETDE. BOELARYERL, EP 2RE
CEET 5 D, ThboRERSEOR RSN
EThh, HLOWMERThbh T,

EIEE R KD X E LTRVBRD
gt m v FEREBILE CA DT D BRI & T
BODTHD 7 v TR FHE &\ 5 =00 Bin - 7oiiE
¥hbEL-TED, vy FOERE, $HORE, #OM
fEic D5 A — XLk » T EP ROBRAY =2 = B
BENHYHICHETES. Lrl, gHffey FE
BB OV T ORI, = = FBIREES O LR
BT B HESD 8 X ORB EP ki 5 BRBEE 25

* ROARFTHEBELLTHEE (870-11 KT EEFR 700)
Department of Electrical Engineering, Faculty
of Engineering, Oita University, 700, Dannoharu,
Qita, 870-11 Japan

Lizdfde® 235 525, Wb PIREBX LCEs
MERSETH Y, FRERCH LCAE LT %
T e a OMER LD BIENL 5 THS.

=D, ey FREBRO 2 FREBCK LT
FHEE R O T Y B A = v R A L UNF
WEE L0 2 v FERBESMEHE LR 217k -
fo. PAREML LD = v FERIRBES L LA T OFRE
SNEHE S ORE, S5 EP o0& LARCAE Il
WA TIFT DT, AT 2— 2B CTHICIEL
L.

2. RBEBELAERE

21 EREE

SRR O IGRY I 1R BRRERE? 2L
FePARERE (80%80cm) & HATICREL, FHREMLD M
2D WEREORSEEL SO ER EP #EF /LT,
20cm —E & Lic. R2EFT XK, TAFRERL
2 v FEBHEENED RS, EE 5.5mm¢ ONICEHE
5mm¢ OMAEY 7 v — 7 BEAFLRE 6 mm TR
LR s S h e Bl e, BOHRRREH Ly
— FEE» L TE T 5.




SHF R Y FOBEEE (KA - Bk - 21

Plate

/ (80cmxgocm ) 4//
-H.V
/Needle

o | xe0

e =
L~

Probe
ﬂ'Al)"“I (0.196cm?)
1

K1 g¢Hdwy VR AT ST B 48 oD 10 [
Fig. 1 Schematic diagram of rod with discharging
needle and parallel plate electrodes.
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Fig. 3 Characteristics of corona discharge for rod
electrode with one needle.
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Fig. 4 Effect of length of a needle on corona onset
voltage.
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Fig. 5 Distribution of corona current density on
the plate electrode (on X-axis).
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Fig. 9 Distributions of corona current density on
the plate electrode.
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