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ABSTRACT: The electrical characteristics and particle collection efficiency of a wide-plate
spacing electrostatic precipitator are numerically investigated, and the results are compared
with those obtained experimentally. The electric potential and field strength near the collection
plate increase with increasing the plate spacing. The electric field strength of a discharge
electrode of a twisted pin type is larger than that of a rectangular type. As the roughness
factor of the discharge electrode wire becomes small, or the plate spacing becomes narrow,
the corona current of the precipitator increases. The numerical results agree well with those

obtained from experimental method.
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Table 1 Applied voltage (V[kV]D) and corona
current (I [mA]) with a discharge elec-
trode of rectangular type for several
plate spacings (W)

W (mm) 300 400 450 500
E avg
(kV/m)

340 [506(5.17| 68 |541| 77 {7.71{ 85 {7.68
280 {41.72.14| 56 |2.32] 63 {2.65]| 70 12.89
200 29.9]0.41] 40 |0.53] 45 [0.48| 50 {0.54

viTi{vi{iIr|(viIir|ivili

Table 2 Specification of a pilot electrostatic
precipitator with one passage

Gas velocity | 1.1m/s| Wire thickness |2 mm
Plate height { 1.9m Wire length
Plate length | 2.88 m | D.E. plate height |{1.42m

Plate area [1093m®  Wire height |16m
Wire number 11 Total wire length{17.6 m

278m
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g s A Z_ o wg A
S Yotuy] $ate] JA# AL 300 mm, 400
mm, 450mm 2 500 mm=E ¥FEHA A 4Hss g
WAFIH YAF Atele] HE d7b AFL 200

kV/m, 280kV/m && 340kV/mo]t}.

Table 1of RT#E(Rectangular type) HHZL
ArRsheE AS9 FAG 74249 sty HE A
Zol disted A7MAYH ade m2u AFE
eIt 383 Table 20% A7A A7)
AtdE vehslen, Table 3o+ Ax9 717

B #2331 B P AEA(SCA)S Ve

dA vt BE HAALEE 340kV/mE 3
g spe AWA A dg HAY TRAF
AAZESE T35 Fig. 37 Fig. 40 EA8HY
ot 29N y=09 A$¥E Fig. 19 ADA

Table 3 Gas flow rate and SCA for several
plate spacings

Plate spacing (mm) | 300 | 400 [ 450 { 500
Gas flow rate (m*/sec)| 0.63 | 0.84 | 849 | 9.44
SCA (m%/m%/sec)  (17.42(13.07|1162{1045

= ~@— 300mm, y=0

90 Ea\,g 340kV/m I apreinig
80 —A— 450mm, y=0
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—&r— 450mm, y=1
—— 500mm, y=1

Electric Potentiaf(kV)
wn
<

0.03 05 10 15 20 25
Wire to Plate Distance(m)

Fig. 3 Distribution of electric potential for se-
veral plate spacings with a discharge
electrode of rectangular type and E, =
340 kV/m.
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Fig. 4 Distribution of electric field strength
for several plate spacings with a dis-

Electric Field Strength(kV/m) _.

charge electrode of rectangular type
and E,,,=340kV/m.
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Fig. 6 Effect of roughness factor on the V-I
characteristics.
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Fig. 5 Effect of the type of discharge elec-
trode on the distribution of electric field

intensity along wire to plate with W=
450 mm and E,,,=340kV/m.
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Fig. 7 Corona current as a function of applied
voltage obtained with experimental and
numerical methods for several plate
spacings.
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Fig. 8 Collection efficiency as a function of
particle diameter obtained with experi-

mental and numerical methods for E,,

=200 kV/m, 280kV/m and 340 kV/m with
a discharge electrode of rectangular type.
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Fig. 9 Comparison of overall collection effici-
ency obtained with numerical method
with that of experimental results, with
W=450mm and a discharge electrode
of rectangular type.
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