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Fig. 2 Three-dimensional structure diagram and dust removal schematic diagram
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Fig. 3 Comparison of potential distribution simulation results and experimental data

6 100+
- 90

5+ -
. 80 )'/
B 4} < T0F b
= 3 60 i
= 3 = b
= & S0 \ /
2 =
= 2f 40t Va

1 or \ /

r |
201 \.\I—I-I'.
0 1 1 1 1 10 1 1 ]
40 45 50 55 60 0.05 0.1 0.5 1 5 10
AN FEAV Az /um
(a) V-IHIZRAHILE A (b) MR 25 R
4 BISERE LW HEISEEE
Fig.4 Comparison of simulation results and experimental data
IR el

3.2 e REE A X A IR R A

H PR GERARTT LIS X o B AR 25 B AR PE RS W, X 434 TP A S 2 FLAR LR P AR T 0.1~5 pm
70 B A RORE A AT RCHR BE R SR, S5 2R ANIAT 6 Iz o SHRiARAR T 0.1~5 pm, 2 A AR 2544 A 280 HR 0t i
JE R A AL B B, IR R S B, Fe R AR RIS 0.3 pm b IXECY, 7 0.1~1.0
pum Y15 [ PO XAy L AL 249 40 TR R, JBORE Ay R A o S B2 B IR TR R, e 5T
BT RBOT R SRR, 2 AL B b BORL AT RO I R AT Al R A v SR AT A K 3 4
Tt 30%, A5 -5 VAR AR S ILAT RE AR B 500 T, 22 FLAR R AR 45 M 3 Ok 1 Wi 4 T AR O 2 15 T 4
KPR, AT A L BR AR 2B AT A
3.3 R &S Xy 17 1% RE RN

K7 2510 7 2 R BT AL R R > AT R RIS 2R, 2 R AR ES A R R MR S S Al
oy 0 HE 3 A ARARL , PR 315 2 ) R 4 R B A L R AR SR T A e, I B LR R ARSI Y
LR RO, AL R B AR, R B B BTN S e iR B %, X5 OGLESBY™
IR GE R — 2. FERFRWT, oA A 3 i Fi 37 56 58 il L A R /N i O, R FL R 2 2 AL



%5 TREIA: AL HUAR F 3 P R B TR R I BR A M R T U 1595
PIVZS BUEIIESS R
ARHH/(m - s7) 0.001 134 0125526 0.249 918
140
120 A @)
100
£ 80
= 60
40
2
AAAGEE(m - s7) 0.002 786 - 0.186787  0.370 788
140 P w
120 [ e
|, I = /]
10 5 : : = /‘;<
-20kV EEE
40
20
X/mm
[ S|
IR/ (m - s7) 0.007487 031841 0.629 334
0.1 02 03 04 05 06
5 HERIAEIERS PIV IR ELE
Fig.5 Comparisonof electric current field simulation results and PIV experimental results
M Bt 3 B H 37 g3 A o AR A 1L 7(e) AN IET 7(F) B 45 S 100
N T STz 7 K N RS s 2 ] 2 R e A O a2t R
A ~. ~ = P —~ L —w— 2 4 80
Fok, WIREAALGISEIRAM, ws g O TR /
MBI EEZ LRI IR, il £ e s
A, AT R R R S AL 2 g
T 3R 3 1 %k 15 v V—V—V-v-vvy 1
—_— ~ S R A -
W SR, 2 AR BRSO S ], :?‘/ |
P Bar b, Hodt, W12k 1AL x=10 mm, % spoe—aaatte
ot 9L 85 5 % 7L AR 5% 0 8 45 D34 2% 5 mm ol e, ety
by Y12k 2 0 T y=30 mm, &5 2 LS AR A Hife/pm
I 5 mm gk o HRAE A 9(a) 5 & 9(b), 2 FhHLAR 4 El6 ATRIFMHKREZETEREBRESFLIRER
P U DI LR 1 23 1) v, i 25 J3E 53 A it 2 7 2] X A SR R B XL
Fig. 6 Comparison of effective driving speed of plate electrode

WES, St & R ZHIXRES,
TEMC A M B A7 AE AN R, HL 3 B 0 48 By I

and porous plate electrode under different particle sizes



1596 How TR % W 16 %

% \%
x10* x10*
6 6
5
4
3
2
1 1
0 0
(a) P HLAR LA A (b) ZFLH AR H 353 A5
V-m! Vo
45.85x10¢ 45.85x10°
i 0’
0.9 0.9
0.8 - 0.8
o7 0.7
0.6 0.6
lo.s 0.5
o4 0.4
03 - . 0.3
0.2 0.2
o1 0.1
(d) ZALH R 3 5 1 v0.02
v 0.01 :
mm )"
, » = A x10°6 45.85%10°
200 B2 s 15(.)%5 10 - 518056 10
1.0 § y1.0
0.9 0.9
0.8 0.8
0.7 0.7
il 0.6 0.6
| \u\l\‘u 0.5 0.5
S - |
“ i 0.3 4l jo3
0.2 0.2
0.1 0.1
40 {17 P ETINEM v .01 _ag | . Willvo.02
-150 -100 -50 0 50 100 mm -150 -100 =50 0 50 100 mm
(e) TARHL ML o3 uC - m () ZALHLHL B 5 uC - m
60 60
50 50
o ' . 0 o 40 ° ‘ ‘ o o 40
30 30
gosee , gesee )
10 10
() AR FRUR 245 6] F i 285 38 431 0 (h) Z2 LR FR R 245 18] L £ 8 32 43 AT 0

7 AREMLERE R IA T REXT L

Fig. 7 Comparison of electric field performance of different dust collecting electrode structures



5 1 ke I0 5. LN B L 3 e Bk T AT RE R A LR A PR e 1597
AN, KT Ay Ex K, AR AL A L e °
KOV 43 Ex LR A, HEA ZFLAR T i 5 x ’
M/, DL SR EY, RALREHES TH s
7 B PR AR FE T 25 mm N R E y

Kl 9(c) 5 &l 9(d) Eb 3 T 2 Fb H B TR DT £k e
2 B L P A A L IR AL G 23 [ o o 5 4 A e
L, AL T ExBIETE, MLl s
SERF Ex A7 16 LAFL 60 BE Sy 5 300 6 0% 30, 4
235 3.00 kV-om ', PEIT HL B 2 IR R S T NV

E 8 YN EREE

Ex (e fL72 . A7 i1 G b o3 50 38 B e /ME S fie

Fig. 8 Schematic diagram of tangent position

RAE, A B FLAR SE AR AT 0 0, Ex il it
S A AT o B L O B OB T TR, T i R A 1) B S A e A R . DL RS IR R
W, 5 AR AR X b, Bx BA AR B0REE, A B T RORLAE 2 L0 =0 i L0 . 7EF AR
ARSI T, 5 A 2R X A R T A By A i R AR, - BEm B f s 2l /), PRI 3.51 kVeem ™
Wee AT LR, BALALE R By 080y, T2 fLAR SE ORI ) Ey 300, FX{E 3.42kVem™, Z 4L
5 BfF 20 F EEL 7 5 FEE PR L i 4

ik Ey/(kV « cnr')

e Ex/(kV - cm!)

7 7 50 -
~—— AL ezt —= e ek TN -
6 16
o) 40 -
5 1 - - - PHEX 1s 5 ot
FAREY E 9]
4l — ZflbiEx 14°° S 30p
~~~~~~~ ZLIEy e z 2
S FA R s 138 20}
A E U'Elj =
2 12 R =
J Koot
3 !
0 1 1 0 0 1 1 1 1 1 1 |
200 175 150 125 100 75 ~.50 25 0 200 175 150 125 100 75 50 25 0
{H 25 y/mm I ¥ y/mm
(a) Y1k 13758 53 A1 (b) PIL 125 [ Ha iy 5 L S04
2 = - ——12 15¢
AL i i 1L S LI
1F ! . 11
~ 12F AT ETRS
L Gl IR U Y A S RO PR s o E / AN
0 y 0 g (:) // \\
; by 3 9L 7 \\
-1t . -1 = o /[’ h
BAUBEN ] |- ey < 2 //<—$w b
. = ha
o | g g v . 6;/ RS \\
=3 , n -3 H 3k
al el "‘_j_,‘. .... i
120 90 60 -30 0 30 60 90 120 9120 00 60 30 0 30 60 90 120
[ 25 x/mm [ x/mm
(c) YIZk23gsi 535 (d) Y127 [a] HUfiF 45 B 437
9 NEVILLITBE=BEBETEE

Fig. 9 Electric field intensity and space charge density at different tangents
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Sedimentation law of charged particles in electric field of porous dust
collecting electrode and prediction of dust removal performance
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Abstract In order to explore the dust removal performance of the Porous-dust-collecting-electrode
electrostatic precipitators(PDCE-ESPs), COMSOL Multiphysics was used to establish a numerical model of the
gas-solid two-phase flow of the electrostatic precipitators, and the particle charge sedimentation process in the
PDCE-ESPs was numerically ‘'simulated in this study. The distributions of electric and flow fields and the
charging, motion, and precipitation of particles in this specific structure were studied. The results showed that
the calculated value of the gas-solid two-phase flow model of the electrostatic precipitators was in good
agreement with the ‘experimental value. The PDCE-ESPs can effectively increase the effective driving speed of
fine particles by about 30%. After opening the plate, the electric field intensity within 25 mm from the plate
surface in the electric field channel was significantly increased, and the opening had no effect on the space
charge density and particle charge process. The horizontal component of electric field wind speed at 5 mm on
the surface of porous plate structure decreased by 12.5% compared with that of flat plate structure, which
weakened the scouring effect of air flow on dust collecting area, and the particles entering the cavity of porous
plate eventually settle on the wall of porous plate. The results can explain the mechanism of the PDCE-ESPs for
improving the trapping of fine particles, and provide a reference for the selection and design of the new type of
electrostatic precipitators.

Keywords porous-dust-collecting-electrode electrostatic precipitators; numerical simulation; gas-solid two-

phase flow; fine particles; effective driving speed
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