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Influence of Dust Distribution Character on Collection Efficiency of an Elctrostatic Precipitator

Kensuke FujiMURra

Abstract

In order to apply the Deutsch formula induced on single size particle to a industrial electrostatic
precipitator which treats the wide range particle, the correction of Deutsch formula are attemped. As this
correction formula Matts formula is well known, and auther had alsow proporsed new type one. These
correction formula has some constant in them, and the value of these constant are estimated to be changed
according to difference of distribution factor of dust particle size. The effect of difference of distribution
factor to the value of constant of correction formula are caluclated in ditale. From discussion on the results
of caluclation, it became clear that (1) caluclated value of constant indicates good agreement to the emprical
value for fly ash, but (2) in generaly, value of constant must be changed according to value of geometric
standard deviation and 50 wt% residue particle diameter of dust, and (3) in order to prevent the occurence of
error the value of constant and apparent migration velocity obtained by reverse calculation from collection
data of small testing ESP (about 30 s/m under of SCA) must be corrected when these data are used for

estimation of collection efficiency on the large size industrial ESP.
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Fig.1 Characteristics of Deutsch formula and
performance of industrial ESP
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Fig.2 Comperison of characteristics of Deutsch,
Matts and new corrected formula
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Table 1 Make-up of particle size band
Band Mean diameter Boundary diameter
NO. {gm) (gm)
0 0.0100
0.0106
1 0.0112
: 0.0118
2 0.0125
0.0132
20 0.100 :
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21 0.112
0.118
22 (0.125
- -0.132
10 1.00 :
1.06
41 1.12
— 1.18
42 1.25
1.32
60 10.0 .
: 10.6
61 11.2
11.8
62 12.5
13.2
78 80.0 :
85.0
79 90.0
95.0
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Fig.5 General characeristics of Matts formula
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50 wt% residue diameter Ds,(um)
oy 1/ o
1.6 2.5 4.0 6.3 10 16 25
5.00 0.200 0.553 0.516 0.480 0.448 0.419 0.392 0.369
4.00 0.250 0.572 0.532 | 0.494 0.460 | 0.429 0.401 0.376
3.15 0.317 0.600 0.557 ' 0.515 0.479 | 0.445 0.415 0.388
2.50 0.400 0.639 0.591 | 0.546 0.506 ' 0.469 = 0.435 0.407
2.00 0.500 0.692 0.641  0.591  0.546  0.505 0.468 0.435
1.60 0.625 0.772 0.720 0.665 0.615 0.568 0.524 0.486
Table 3 Value of wy, corresponding to Dy, and g
50 wt% residue diameter Dy, (um)
oy 1/ oy
1.6 2.5 4.0 6.3 10 16 25
5.00 0.200 0.085 0.128 0.204 0.336 0.579 1.048 1.910
4.00 0.250 0.091 0.140 0.233 0.398 0.717 1.360 2.595
3.15 0.317 0.097 0.156 0.269 0.481 0.907 1.816 3.658
2.50 0.400 0.103 0.170 0.306 0.571 1.132 2.390 5.089
2.00 0.500 0.106 0.180 0.336 0.650 1.348 2.998 6.742
1.60 0.625 0.105 0.180 0.340 0.672 1.440 3.341 7.885
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Table 4 Value of K, corresponding to Ds, and oy

= S

. Vs 50 wt% residue diameter Dgo(um)
g o 1.6 2.5 4.0 6.3 10 16 25
500 0.200 0.184 0.189 0.194 0.197  0.198 0.200 0.200
1.00 0.250 0.172 0.178 | 0.183 0.186 | 0.188 0.189 0.190
3.15 0.317 0.158 0.164 0.169 0.172 ' 0.175 0.176 0.177
250 0.400 0.140 0.147 | 0.152 0.156 0.159 0.161 0.162
2.00 0.500 0.117 0125  0.131 0.136  0.140 0.142 0.144
1.60 0.625 0.086 0.095 0.103 0.109 0.114 0.118 0.121
Table 5 Value of w; corresponding to Ds, and o
) 5 Ve, 50 wt% residue diameter Dyso(gm)
1.6 2.5 4.0 6.3 10 16 25
5.00 0. 200 0.044 0.052 0.062 0.073 0.087 0.102 0.118
4.00 0.250 0.047 0.057 0.070 0.083 0.100 0.118 0.139
3.15 0.317 0.052 0.065 0.080 0.098 0.119 0.144 0.171
250 0.400 0.058 0.074 0.095 0.118 0.147 0.181 0.218
2.00 0.500 0.066 0.087 0.114 0.148 0.188 0.238 0.293
1.60 0.625 0.076 0.104 0.144 0.193 0.257 0.337 0.429
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Fig.6 Characteristic curve of Matts formula
based on Kui and wys which reverse calcu-
lated from penetration on the small SCA
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Fig. 7 Partial details of Fig. 6
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T ORERETEIED f— 5 ##R T — S84 12 SCA
40 (LIF £, TRIZT) B & U120s/m (LLF £,, THIZ
T) OREFEFEED 7 B S5HEL 7 Ky, we (UL
F Kuay waa TED ) 27 Matts DR D {— 5 df
BMTHD25INIT& 51 SCA #8108 & 1U920s/m (UL F
feBL U, TERDT) ORERJEEED 5 B S8
B L7z Kyy W (LT Kugs Waa TEDHT) 12 L » Matts
DADf—y HRETLAT 2L & SBOHBRE 2V
BIZEMENT LS AL TV 2 08B0 =&
ERELEBTNTWSE, ZDE3 - EREZEL
SN D6 D f530~50, Pa51~0.010%
EHARLTALERTOES R 2, ZOM»S
Matts DA% SCA DK E v & 2 2 F TREDHEE
E—HEEE21TiE Knid KuaD £ D0.515, wyid wa
DED0.29TRITNIFT LS T L4 > T SCA H £,
DI0B & U 1,020 BT @B —S8EH Lo
TH50.1898 L 10.0923TH D Z DET Ky, wy &3
BINEYR K wadiBon 2z, LHL fia LT
DFBIKERFEHEOML S BEERIES S 20
SEBFEIEER EDOMD0.212,0.0972%5 12 2 Lz
%0 DR Ky=Kus=0.588, wy=wyy=0.211%
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50 Dso& 0g D IHDMBEICITL Tid Kya & wWua B L
UKk wasDIEIZ ZHZFN 1T DO LoD ¥
DINSOMIZIXMIMETHE, Lizso>THo b
U Do & oD LEBHAOMEIZ L T Kyay Kun$ &
U W, WuaDIEZFTE L TH5131E Kun % Kun & Wi
B WupllFAMAZ D DOENEIET LI LM TEETE
ENTKuB LU wyZHOLAITKE 0L SCA DED 7
BRERSHET 20 TE 2, Dy, 0 ICHIET 2
Kua & Kus® i % Table 6 i wya & wus® 1 %
Table 7 Z73¢,

Table 6 Value of Kya (upper) and Kus (lower)
corresponding to Dy, and o,

50 wt% residue diameter Ds, (um)
) 16 25 40 63 10 16 25
<o 0553 0.516 0.480 0.448 0.419 0.392 0.369
0.579 0.540 0.502 0.469 0.438 0.410 0.385
4o 0572 0.532 0.494 0.460 0.429 0.401 0.376
0.524 0.581 0.539 0.502 0.468 0.436 0.409
—;.ns 0.600 0.557 0.515 0.479 0.445 0.415 0.388
0.682 0.635 0.588 0.547 0.508 0.471 0.440
) 5 0-6390.591 0.546 0.506 0.469 0.435 0.407
0.749 0.670 0.649 0.602 0.558 0.516 0.481
y o 0-692 0.6410.591 0.546 0.505 0.468 0.435
0.842 0.776 0.724 0.673 0.624 0.577 0.535
g V-772.0.720 0.665 0.615 0.568 0.524 0.486
0.903 0.865 0.819 0.770 0.719 0.666 0.618
Table 7 Value of wy, (upper) and wys, (lower)
corresponding to D, and o,
50 wt?% residue diameter Dy, (um)
16 25 40 63 10 16 25
5o 0-0850.128 0.204 0.336 0.579 1.048 1.910
0.085 0.122 0.192 0.309 0.512 0.923 1.645
4o U-0910.140 0.233 0.398 0.717 1.360 2.595
0.085 0.126 0.201 0.329 0.566 1.024 1.870
0.097 0.156 0.269 0.481 0.907 1.815 3.658
315 0.086 0.130 0.211 0.350 0.614 1.138 2.131
p 5 0-103 0.170 0.306 0.571 1.132 2.390 5.089
0.088 0.134 0.218 0.367 0.654 1.238 2.377
s o V106 0.180 0.336 0.650 1.348 2.998 6.742
0.089 0.135 0.222 0.375 0.675 1.297 2.539
L U105 0.180 0.340 0.672 1.440 3.341 7.885
0.089 0.136 0.221 0.370 0.660 1.263 2.483
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