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Abstract: The dust removal characteristics and working mechanism of the current four major types of dust collectors were
reviewed. It mainly focused on electrostatic precipitator technology, introduced its research status at home and abroad in recent
years, analyzed the influence of many different factors (equipment structure parameters, gas characteristics, dust properties) on the
efficiency of electrostatic precipitator equipment, and summarized electrostatic precipitator. The current technical shortcomings of
the collector: The selection of the discharge electrode, the optimization of the best parameters, the anti-corrosion and cleaning of
the dust collecting plate. In the future, the following issues should be focued on: development of discharge electrode materials
suitable for new forms of electrostatic precipitators, discharge characteristics and dust removal efficiency in complex atmospheres,
reduced insulation performance at the dust collector, and corrosion protection.

Keywords: Air pollution; Electrostatic precipitator; Plasma; Dust removal characteristics

B LSRR R R SRS R 2 ] % fh ik & B 4 K B AR K
i, SR %ﬁ’&f)\@%ﬁﬁﬁiTﬁjﬁE@)\ AT Mo i R B L AR & A T RS

JN A ER M BB N e AR e RN B E Tl IR o LR FEAT 402 L BT R 4 o U2 . g g A g
b S FA ATl 1) & 8, M 4215 e ) HE il e Bk oK, 98 LS 2 B8 e [ 2 BR Y e 2h B
W AR R RE 2 Z2 R AL, T [R] Fh 2083 20 14 1 B A AR 1.1 SEkd

AR MR AR AV BT A 22 e, S i 8 R A % S R B0 O i e R R Y
X I 14 v A 5 2 o 28k 2 B b 4 ) S B T A W ARy A o o g B A B A5 2T 4 4 21 A S U R 2

Yo B #:2020-10-20 & [EH#5:2020-11-20

E£WHE:BRAARAFEELMA(20277004) .

EEB N : 242(1995-), 8 LA &, KN FARF & T4k 5 Ak 7 424 245 & 09 #F 2 ; E-mail : 765405206@qq.com.,
BIEBRAAN AR T (1984, %, B, b0 A FIREF B TR AR5 354 T4 5 @ %A % ; E-mail: dusn606@163.com.,



% 6 H9

T BE BERLHER

DR E X R R 37

i LARURE P (jR VD ik | £ i S 2H B A UKL ) ) Sy 3
TEAY T ORL R BR A 4507 AR BRAR SR N T
Tolk Bz b, BoA S A i BR A PR AR i HR A HE O
R A S ] E 30 mg/m®, H B /NTF 10 mg/m?,
)X PM, 5 5 4 B0k, v] DLk 3] 5 BEAR Y v 1k
R,
1.2 #HXBRAF

BLAR 2 B 2 2% R H 7 M D LB T AR
FHAs B 22 ISR T o2 o MR W] 9 4325 07 5K, L
B 2 45 T LA 43 o B ) DR 3 IR ME R 2R AR LiE
DB 2B i o BILAR X B A i 3k T 4 4 J00RE ) vk i
K. %ﬁ*“jt(jtﬂ%o pm ) |, A ) R B A P AR 9 1Y R
R AR HBR R R AR (50.0% ~70.0%) , — i
?Eﬁ%ﬁl‘f"‘%héﬁﬁﬁf"‘%%ﬁﬁﬁ 1 e I e R

TiE KU 2B 152 8 2 1Ry — AN ] AR Y 3 1
1.3 BREERRAE

R B 2 % R TE ) B e R R R T AR Y B
Y i S L B, O 7 AE H R R o T R TR R
T L, I 76 FL 35 1 VR R R TR A R N AAAR T 4y
B O IE I LU A B BR AR AT B B
PR (80.0%~99.9%),
1.4 BB

T 2B b 28 38 B 2R R 5 K D) 4 il i
R R 5B R R A 2 A B
2 V2 R SC PGS B 2 2 B AR e Y B 2R Ak
2 A] LS B0 2R IR HE R, BE AR R T i s R
i e SO, PM, 1A 50 it 2 —"°,

A Tr) 28 590 Bk 2 8 4 9 1 BE R S 800 0 L 3R 1

1A B AR 45 1 T IR 0K ) 1 SR B A5 RR IR 1 3 A FIe 21018
F1 AEEHBRLIEEHERE
[ENE il 1 5 B & iE AL
IE N E S RN P 547 . . i& R LBk, R
o ] %‘ﬂ 25 ’?ni & ,L,JT BT Ty ERATF BN E; TL,EJ
TR ES A, B MR AT A AR, B A ot A AR TAHmE BERFH L
FAFERL T PR X 69 BE
iifc??% E R A%, . .
BB AT R, B Y, M R A Y £k oF -
SR A X & BAEAT R OB, R ) 18] RN U 3 el Lﬁlﬂ:‘m CaldN ﬁf’cmf *
3T ek F R BERGALRR
%ﬁl’/&:».ué-
EN'S 1T TN P IR
o BREARD REY B RRERS, i TRABES e mFmAmAS . EA K
R T B 0.1~20.0 pm # 4 8 EEDBHALLAL, T3 e
7 R U1 . m ®, =N G
: LT E R
NP L@, SR R RS S R DB AR SR ERAEEHE, HRHES D
RAREE 18 B R 7&&5@&9\@%@%@ 54k
F2 AEARFKBRLEENSH
EE A R H A% /mm B Bk ik &/ % ERAE/ (mes)
Hik Xkt g 553 gf M AT £ 5535 47 B A AT % 95.00~99.99 0.01~0.20
R E N, 1.0~100.0 P 40.00~95.00 0.10~50.00
Bb kB >0.1 1% 80.00~99.90 0.50~2.00
BA KL R >0.1 % 80.00~95.00 <2.00
2 :%% N F]/j E W %\@}ﬁkﬁ mm , W B 8] 5 ~ 20,30,40.50 mm 1 T4, DL S A%

TE T L BR A2 B fas A7k B2 b, 22 i R 35 i
PERE . BRI ARG K Ah , 52 ma R 3R 36 A0 45 k28 1Y
R UM B B A A AR
2.1 BREHFNWMEN
2,11 MeARlEEE  XBAS SCUE B AR HL AR %
R 2, TS T B AR I R H 2 s il R AR
TR A R R W . AR R B AR SR AR O 0.20

M a8 30 mm, #1442 4 0.05.,0.20,0.50 mm iy
T A3 Sl AT T 2 R SR AR AR B R
A8 AH [ A 1% 50T, AR A 8] R A, BH R Al 1 A5
B9 FEL AT N 5 2 Ak A F R R PR TR R LA AR £k
PERIE 2 T (UL 1) 5 76 A% AR (8] 85 AH [A] A 1% &0
0 AR B Q21 A2 /N BH AR Bl 1 A RO R K, AR AR
[i] 1% B, 37 8 B K



38 ITTABEIKRFEZR

£ 45

18007 w42 42 19 9550 mm
1600} —o— AR I8 FE40 mm
—a— AR 8] BE30 mm

1400 —v— AR 8 FE20 mm
1200
< 1000}
=3
K\f 800
£ 600
400 f
200t
0_
=200 : " . L s - -
5 10 15 20 25 30 35 40
X, B /kV
B 1 0.2mm i BR3EE TR EER R B
RS54 &

Fy AP AR O o S 0 X AR 20 A ] AN [ I
PR RCR AR R PR REAT T X HE o S5 W] R
[FI) P, AP AR ™ A A R A2 S A R T A
[ B9 25 A A Al ) S /0 A I R 3T A A T
B A B o (B, SRR ) BE /N 3 2R 48
TEBAR , AL RE 2 52 0 B 242 28 B BR A2 R0 o TERTE Y

WA 23 (A1 PN, AT A X 38057, AT L ik A ri 2 XL | 1Y)
WA AL B, A B B A ) B B v B 2 e
RN E . ELR P, e TN 32
kV . #% B ] BE g 50 mm B A5 B T f oK B 4 Ak R
(99.7%) o S.S.Li%"3 i 525 Al Deutsch #5578 | 1,
BT HH [ B B 2R ORI R . 25 BRI AR
e V) B Rp 22 38 i B, BR AR R SR Z R AL . B Bl
A RO D 4 356 o v 3 5 B AT, B AR T R AR

2.1.2  JRHL MR 45 g FEEI E T A &6
P[] (F1: 4 MR A s F2 0 5 AR i v 4 ) A A 28
A 2 L B 2 2 1) UK il B RIS o T R AN [ 25
(0 AR A PR 2 B o 25 SRR F LM R [ R A%
LI Al B SO R A B B2 TE s F2 XPRLAR Ry 0.4 pum (14550
KA A SR B AR T E X R N 0.2 pm Y TR
SEHNA VR o B o r A% AR B R AR 5 A
7 B4 B AT R 28 3 e 3 I A7 3 1 R b o R
Koo FESLH0 AT AR 3 & 30, 38 R A o 2 B AR B
2 2% A SORE S AR 0K .

%gm\ /\z}’(\tﬁ 7 £ b AR

oh, c/ / L X

iif"i?fﬁ] Oiﬁ:"ijﬂ’ﬂ

l—250mm | 120mm 15 250 mm 150 mm g g
B00:mm, S 800mm & e
(a) F1 (b) F2

B2 MWHAESEENEBR
S.Sander FF SR HI A% G 1Y 22 ML A X Bk 2R 2.2 Mot
LR FRASHI A = R KR BB MR 454, B T AR 220 BARRAR SRRV 3F R R R (1

[F) T30 FL A0 245 ) 6T 5 FL A P S e 5 SR SR T, X PR
P 2 ] <5 T 22 5 2 FaARORH BL |, A8 2R 0 2 v A B - R
JEE B Ry DT 5 AR ) v A SRS 18 b B e A
S T A DX S8l v A 7 AR AT e 1% A0 0L i v A BT 2
i 2 OO UL 5 HL B B R R S, xR B A
T URL B A A L T AR TR T BR AR . T L, R
) P R /DN 280 1 i e T BT R IR 2 2 IR R U
PAL I A5 T AR A 2 il 2 | X 2 AR e M R G T AR
Gr Ay S A

7.Zhang &5k F 5 AR AN [A] EL A2 A9 700 A, BF 5
T H B 2R 2 1 5 A S O UL A AR 2RO Y S )
G5B, TR0 A AR A BT ) HL R 2R 28 N AR L
5 FE RN A% 4 i Ab BEEE 7, DTS2 W PR 2R A . el
A LG A B, O Y v 3 R B R F PR AR Y 3 R
[0 PN | RO R 5 i R S R R B PN 1R
AN R R ELAR N 8 mm HE AN F] 16 mm B, 34 HL
5 BE N 17.35 %0 , AR 3150 Pk &R B /b 38.06 %6 -

By AR UEAT T AR SESE 8, FLTE 5N R A L R A A% L
HEAT O, 4 JFIH 05 T BRAB AR . S5 AR R WL BR
2R AR A Ry AR AR 1 1 DRI 3 K, B 2R AR AT 4
15 30%0 o A2 R R By 2 i LS AT TR
£ TEHL I R B K B BORL 5 H far A 25 A Y L
R AT HL S R 2 32 B L 3 ) AN T R
AR, I PR b e A 2 A AR AR DT B T R A KR
M. X.Gao 5558 i 52 50 5 $(H B R AR 455 10 T 1k
75 B TR 0 AR U /N B g 2 AR Bl = R G Y
458,

VFA PN Ry 7 JUR B AR L H A AR O [ B
B 2 RN ), HLAE AE AT (8 B 20 28508 a5 R 8
B X EAR N 0.2 wm WY UKL, 5 H B LR A 3 mm B
WM ECE s, B& TR KRN 5 mm
B A3 45 R 29 10905 XF B4R M 0.5~5.0 pm Y 0k
LB ELAR SR 5 mom B UK AR ROCR e o X R
VSRD N TR 8 i R N e Tl e S (93 E BT DO A NY 1A
Bk Ay Hom i ERE



% 6 H9

T BYE BEREFREUEZMEZIARHARE 39

2.2.2 MARWwE SR (1 far H L AR e AL AT 4y
o T R S A R 28 . Y BURL ELAR > 1.0
pm I B3 faf L 3 S A 5 S 0L A% <<0.1 pm
BF 47 0 far B 2 S H A S R B O 0.1~1.0
pm B, FL 37 i FL RN RIS A 2R R

O.A.Estarquede 5% Bt , 76 FA7 F k) 4 ) —
FE AR USRS 5 45 BRI ) O% il B
B3 I v B 1 78 AR A OG5 A JURLRL AR — 22 1 AR 1
T, M BURL R B 3 2 S BUBR A ROR B R B
C.H.Son Z"HE 5% T UKL MR BE it i L R 5 9 48 3L
KK F&, IF 38 1 Deutsch BB gE 47 735, 45
F WY, Bifi o it el R A 3, A 3 SO Y 9 A B
FEAK, M iz A7 i R 2 6.67 kV/em B, 5047 (1)
WEBCE R FRE ., UHZE YRR ARsiTh
JE R 13.30 kV/em B, Bl 4 AL R e K, HiE
99.5% .
2.3 SiEHEHH
2.3.1 MR IR B AR Sy, B SR A R
23 XoF R A F 4R R T AR S AR VR T . i A X R R
G0 T TR 2 < UK FE R 3 45 B 0 A JRD AR R R 2R
RN OBT 57 NG i W B S R O ) 4 o
FL 2SR 7 AR S e (ER Yk 2 7E R PR R R X B
B s ) 4 s R 2 ) B 2R S Bh Y BE D U ES
T UK 1) 4 2 2R B AR o

Y. Q. Tong 557/ o B A B33 K B, M <o
U8 NI N TR SV G <Y V@ A N S s 3 |
ks AR ) LU R T UKL T AZ 1 H 3 0 B S
A5 T Bt A AT A 3, UKL A L 3 v e L R
B[] 2% T, 5 S0 F A 2 B0 D /D ST R T 2
BN B 2B 1 A byt AR 2 A B O 1 UKL 08 D, R
R AR A A AR R T BE . B.Chen S597E # H B
AR TR SR p L R B, A 0.5.1.0.1.5
m/s B, BRARRLR SR 96.2%6 . 79.1% F164.7% .
2.3.2 WRE 2 W AT T A 5 Ol B2
9 563~1 020 K) ¥ il T ¥ &5, B &R
HUF S8 [F) F A I8 3 R Rk e 2 T 1 0
AR LA, T 50 UE 5 IR R BR 4 28 A B A RUR I
ABLER R G ISR MRS . AR5
FWAE A S5 AN S A DL UL A9 4 AR ROR
Wil 5 T 1 T v T A DR kg A 19 3K 3F 3 R A P
WK, PGS TR R SR A IR R
LT R AR A X I F A R R A IR R 768 KOs
i fie KHL R 30 KV, AHS T 563 KR 19 69.0% , H.
PE R SR B R 563 KN AY 73.0% 5 iR BE7E 1 020
K i, Hig /7 Hak 8 17 kV, 5 563 K #9150 A

FERBET 61.0%

R ME BLPURIE G T IR (90~ 450 °C) X B 2R 15 4%
R R R R 2R R R 4 S R B, AR A R Y
TAERE T, i B8 (350~450 “C) I, B 4 % 1l
PIARE R A BR A 80% . 7EIR i 90 “CHH#1 450 C
(2 B, B AR CR AT A 98.0 %0 5 BE 2 FL TR 1Y A I 4
L e AR R B BR AR R A KK ER . HIER
SR AEAH A TR R e T R F A LU B
L FL LR DRI AT 4 v BR 2R RO TR R &
B %) F 5 RO L T4 R R A AR 22, R IR Y
SN K o 5 — 7T A K B A ) H A
T, I B Y R R M R TR R R
1o L 3 R, S SR UK BT 32 1 3 T, R O
B, DT K e 4 e AR 1 I R sk L, R A
L P )R 0T IR A O R R
2.3.3  FHXF I EE A.Sayyah P 58 T AH X
JE X 5 FRL B 2 B PR A L Y R 25 SR B A
T8 11 38 0 2 5 B0er F B BRI | Y AU R
M 3096 1 hnE] 50 %6 B, B A2 #5 P9 0K A F 8K
H R i B 0 fe KA R i /N (B 2 B R 14.5% i
1.9% o fH 2, 5 eR bR 22 15 25 B Al 18] B0 45 /N B A 6T
T B A L X ok 2 2% 11 5 ) S K, PR SRy i L 3 1Y)
A3 A HETH TR G A R R I S

AR H R R B A A s AT TP iR S EEY
YER o H.Nouri & "WF 58 T A8 X8 X bR 22 850 R 1
A A ST = - RV Y S DO BT
40% ~70% B, W AR RUFR B i 5 W0 SR AE R B A
U el B 2 R AR AR M L R T IR TR, fEf
SN BT WS R R B R K R . fur
SR R RCRE E E T IR R i . (B TR
e RGP BE R OF B O IR R R 2 R

RGN

3 WMHRABETARANLT L

(1) Fc 2 A W 000 450 28 A3 4 L 098 s, i | B3
R BT B R AN S S HURS 18 S 5 R R A 1 itk

(2) XoF 30 ok oK G 19 3 22 J0RE 25 Bk 02 I R 3
REOT T R Fif 35 PRI X Y 1) R A 5k 2 R ik
99% LA I i 2 S T 4 55 Y, B BR 2R 28 4 0.1~ 1.0
wm 77 285 B 1, X LA 2 H OB A 5 AR 1

(3) i FH F 5 Ji & Wk (>100 g/m’) | = iR
(>350°C) & L HLBH (>1 013 Qeem) 4022 Ko &5 4 T8
ol A A L A 2 1 B R G R 8 Bl A

(4)H FH 0 vl o 2 18 5 76 25 B 3 A B 1k b 2k
TR YA RS D R o RS s A D =R S AL |



40 ITTABEIKRFEZR

£ 45

JHAC FEL AR HIC L R IAL B R DN T AR B 0 B R B R
B — B s, S maid L, " E
I 2 2 B A R A

4 e A RHE K

(1) i R B 22 4 008 52 00 B 23 B 52 i AR K
LA SR AR At 81 T 7 3k e AR R el
AR T, 3 e A A T AR, AT 5 T B A2 R,
AT RLAE S P AR SO Y 75 % BRI R
BEL, flBy A2 S B il 4 o (HJE, SO, AT RE 2 il
BRI A2 A B T e o DRI Ik RN i AR AL B 442 AR
VLA B3 1) LA 5

(2) Mg o I, s FE L I fe 2. |
BT, TR T 2 A o BELPS R R R L 2R
R TR R e R R A T A R B AR AR

FEHY FE BTy [ 2 —1
(4) et 47 77 30, b — a4
(5) Bt PM, s B BRECAM,

5 % i

Xof i B R A 2 Y T B R B 2 S8 AR 1Y 5 i ] 2R
AT T 2538 o 5 i L PR AR A PR AR ROCR I [ R AR
Z AT S BRI BR AR ROCR 7 BN L 07 %
H R SRR 2R TR AT SRS AR B A R B PRUEBR 4
I = s R G AN O = S - R A B A Y
i AR B AR RCRAE AL Z A F ATk 90.0% LA 1 {5
B HEMRLTFERIEZ 4 FHiL, 2 T 05N 4
R LS () AN ] R T =X ik L 2 85055 %
L I R A S ) 5 (2) AR A AA R X B 2 2 B AR SR

Hor A2 G0 BN, T O R )R 2 AT RO R T S T
HL A A 2R ISR R

(3) 1L A B 2 45 45 A4 A4 RE 12719 20 A 1 () et
& THe A BR AR AR, H B IR AR A 2 2R R A TRE AT

SO 5 (3) 38 2o AR B8 1 4 O 27 T, DA T A A
1 FH 7 i B 2 3 K, 2 7 5 W A AR ) Y R 3 5 (4) X
BEAA/N(<0.1 pm) OB RS A2 Y 4L

S I i BN W AR R At i R BR A K
W A RRE R RUE AT P IR R

Z £ X

[1] Daniel C,Choi J H.A review of research on particulate matter pollution in the construction industry [ J].Journal of Cleaner
Production, 2020,254:120077.

[2] RRRE . RGH . HUBRGESFMAE ZH IR ERY AGHR[T]. SR T,2018,47(8):1545-1548.

[3] Kai W, Simo S, Ruth M, et al.Science-policy interplay on air pollution governance in ChinalJ].Environmental Science &
Policy, 2020,107:150-157.

(4] R4E%. %% FHAERAEATEEXEMERSKIBRET LS HEGAL[D]. K& RIFE X F,2010.

[5] Rachid B, Aurélie J, Sylvain D, et al.Influence of air humidity on particle filtration performance of a pulse-jet bag filter[J].
Journal of Aerosol Science,2019,130:1-9.

(6] Wzt HpR Sl Fae 2k bRemE[]] 27 5MmT k5 5k,2019,39(6):27-30.

[7] Pan X H, Zhang Z, Cui L, et al.Influence of heat exchange on the motion characteristics and mechanical behavior of fine
particles in an electrostatic precipitator[ J].Powder Technology, 2020,373:347-356.

[8] LiJL,WuD S,Kuang Q, et al.Strategy and consequence of intermittent segmented pulse-jet cleaning for long-box-shaped
filter dust collector[J]. Powder Technology,2018,340:311-320.

[9] Ali H, Plaza F, Mann A, et al. Flow visualization and modelling of scrubbing liquid flow patterns inside a centrifugal wet
scrubber for improved design[ J].Chemical Engineering Science,2017,173:98-109.

[10] ZFH, & o8, aMF ,F B iirn Bk aRYansme[]]. 25 5% ,2016,26(2):22-25.

[11] Wang X H.Effects of corona wire distribution on characteristics of electrostatic precipitator [ J].Powder Technology, 2020,
366:36-42.

[12] LuoZ Y,Chen H,Wang T,et al. Agglomeration and capture of fine particles in the coupling effect of pulsed corona discharge
and acoustic wave enhanced by spray droplets[ J].Powder Technology,2017,312:21-28.

[13] Kornev I, Saprykin F, Preis S. Stability and energy efficiency of pulsed corona discharge in treatment of dispersed high-
conductivity aqueous solutions[ J].Journal of Electrostatics, 2017 ,89:42-50.

[14] Chang J C, Wang P, Cui L, al. Deposition characteristics of dust on wet membrane electrodes[J].Journal of Electrostatics,
2018,95:53-60.

[15] ZK3& XL & ZRXhd Bty mmI] FE#ERE 53 AK,2018,53(5):77-79.

[16] xl £#% #FF, 25 KX R EALRIERFMEL[I]. & AHH S5 R4 ,2012,28(2) :23-25.

[17] B =%, A8, F 0, F Bk d ESRR LT R R0 s L[ T]. & A5 4% ,2017,33(5) :26-28.



% 6 H T BYE BEREFREUEZMEZIARHARE 41

[18]
[19]
[20]
[21]

R HEAEZAMBAED LR FEOR R AP RID]. T F 4 K5 ,2013.

MAL . pdBAxeIRPHEEHFEARL[D]. LK e S X5, 2018

A AL RER. S HEHCRERREHEERME[T] SR KL F22,2019,36(12):52-56.

Li S S,Zhang S Y.Experimental and theoretical study of the collection effificiency of the two-stage electrostatic precipitator
[J].Powder Technology,2019,356:1-10.

22] RFH GRS R LE N @B BB R[D]. K. KEHZ T X$,2017.

[24]

[25]
[26]

[27]
[28]

[31]

[32]

Sander S, Gawor S, Fritsching U.Separating polydisperse particle susing electrostatic precipitators with wire and spiked wire
discharge electrode design[J].Particuology,2018,38(3):10-17.

Zhang 7, L1 Q, Wang Z B, et al. Effect of structural parameters of an electrostatic separator on the removal of catalyst
particles from flfluid catalytic cracking slurry[ J].Separation and Purification Technology,2019,222:11-21.

IR, F AR, G, F R R A R B AR B R A R[], % R #,2019,55(12) :54-60.
Gao M X, Zhu Y, Yao X, et al. Dust removal performance of two-stage electrostatic precipitators and its influencing factors
[J].Powder Technology,2019,348:13-23.

WA @ BRAR T @B ESH LA EART[D] A H T K F,2016.

Estarquede O A, Guerra V G.Influence of particle concentrati on and residence time on the efficiency of nano particulate
collection by electrostatic precipitation[ J].Journal of Electrostatics, 2018,96:1-9.

Son C H,Lee W J,Jung D W, et al. Use of an electrostatic precipitator with wet-porous electrode arrays for removal of air
pollution at a precision manufacturing facility[ J].Journal of Aerosol Science,2016,100:118-128.

AUWLRFH.Z2L5. 5 BAARTAEARKLEA T HEREZ AR EFERKRG S]] 2HF 58 K,2018,17
(1):41-48.

Tong Y Q, Zhang L., Bu S, et al. Multifield modeling of particle dyna mics in an electrostatic precipitator equipped with
pointed end arista on coronal J].Powder Technology, 2020,362:680-689.

Chen B,Li H J,He Y Z, et al.Study on performance of electrostatic precipitator under multi-physics cou pling[J].Pubmed,
2019,26(34):35023-35033.

33] W, HORAL, N ITA S HBRBASER A PRRBAR[T]. P ARSEAF,2018,38(5):1637-1645.
] kRS Kb BN BB MR SRR [D] AN i X 5, 2016.

[36]

[37]
[38]
[39]
[40]

[42]
[43]
[44]

[45]
[46]

[48]
[49]

Sayyah A, Crowell-David R, Raychowdhury A, et al. An experimental study on the characterization of electric charge in
electrostatic dust removal[ J].Journal of Electrostatics,2017,87:173-179.

Nouri H, Zouzou N, Dascalescu L, et al.Investigation of relative humidityef fect on the particles velocity and collection
efficiency of labor atory scale electrostatic precipitator[ J].Process Safety and Environmental Protection, 2016, 104 :225-232.
M R R BN R R WA A AR LT]. F B AR 0k ,2018(6):61-64.

B, FRA ARE,F CREBEARRES RAT]. & e EHA,2017,43(2):476-486.

FARGTWE Fab e L Bh AR LR T[] E A KRS 25F,2019(3) :52-54.

Li S R, Huang Y F, Zheng Q Z, et al. A numerical model for predicting particle collection efficiency of electrostatic
precipitators[ J].Powder Technology,2019,347:170-178.

Itoa K, Tamuraa R, Zukerana A, et al.Simulation and measurement of charged particle trajectory with ionic flow in a wire-to-
plate type electrostatic precipitator[ J].Journal of Electrostatics, 2020, 107 : 103488.

ER G BE BRED T HER LR BB R RERE[T]. RS TH 4 ALK ,2015,4006) : 149-154.

BHERE B LB ARMBEN SRR L(D]. Fa b A XF,2017.

Dau V T,Dinh T X, Terebessy T, et al.Bipolar corona discharge based air flow generation with low net charge[J].Sensors
and Actuators A Physical,2016,244:146-155.

EHM RAYaip ek Bk bk X4 B F [T] A FH AL H,2020(4):171-172.

Liang Y G, Li Q, Ding X, et al. Forward ultra-low emission for power plants via wet electrostatic precipitators and newly
developed demisters : Filterable and condensable particulate matters[ J].Atmospheric Environment, 2020,225:117372.

Zheng C H,Zhang H, Liu X T, et al.Effect of dust layer in electrostatic precipitators on discharge characteristics and particle
removal[ J].Fuel, 2020,278:118335.

KW, A, FWE F ARF XL B FRARG Y 0[] E &R #EH K, 2018(2):103-106.

Sobezyk A T, Marchewicz A, Krupa A, et al. Enhancement of collecti on efficiency for fly ash particles (PM,;) by unipolar
agglom erator in two-stage electrostatic precipitator[ J].Separation and Purification Technology,2017,187:91-101.

(%3 R E)



