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Abstract: From the perspective of the particle size of pollution particles, the particle size characteristics of the
insulator surface pollution under two typical dust pollution sources of nickel plants (metal) and chemical plants
were tested and analyzed, and the influence mechanism of the pollution particle size on the pollution accumulation
was studied by establishing a pollution particle deposition model. The results show that the average particle size of
pollution particles on insulator surface in chemical plant area is only 6.67 um, while the average particle size of
pollution particles on insulator surface in nickel plant area attains 24.5 pm. The deposition rate is the largest when
the particle size of pollution particles is 20-30 um, therefore the surface of insulator in nickel plant area is polluted
seriously. The simulation results based on the pollution particle deposition model can confirm with the on-site
pollution accumulation phenomena, which explains the influence of pollution particle size on the insulator
pollution accumulation.

Key words: insulator; pollution accumulation; particle size; fluid mechanics

ks B ER:2021-03-11
EEWE VLA HARARHEIE & T BT H (BK20181021) 5 74 58 T2

0 518

& E BEA:2021-04-20

Bt B T RF AR R R i, KRS Ge )l i

St i J R 51 HE N B IR 2 5k 4 0 H (YKI201819) « [H VL5 H
BB R R bt 2B M X 35 9 4 5 4 2T TN 2% KR TR F 9 IR
(J2019053)

EZ BN SRR AR (1991-), J5 QLR , YEI5 BRI, PRI, 1+ F 5
77 ) Ay LU S A R IBAS AR - ik (1993-) , 53 (3L , L5
TEIE N WA B 5E 75 10 e U S A R

e B R A A R A IB AT I H 28
g, {5 INBL G A KA. Jagiil, R X5 N #
WOWUR 5 15 N SR KR A H D S M b R 2R 2
Ao Y85 RS R 3 A 5275 B URDRLAZ (1 521



926 TRARARAS  IAUR AR5 R N 482 T RS RLARRHIE & LR IR AT 9T

@GR 2022,55(1)

T 77 A 22 52 5 B AN 8 A7 4 5 W 15 ) T B 7K 4
DA% W5 e, g T 5 W) 48 25 1 (435 TN R PR
I, B 5T 75 49 M IX 26 2% 1 (R AR R BRI
B , X TG FE A 2 ) BT 4R 5 B B L

TPk 2B 75 4% T 45 ) A i L A A8 S B
RETOA . 7B R B, E630 Tk [ X N8R
WL Wi 4 27 R ARG 2 7 W 4R i 4
G RMASBAM™E, 15 ERE BB N, 2
PO A6 ) B ix 26 7 R ARG BUE M, B
o ARALEE SO X B 42 1 RSB ORAE
FERE T 1589 By A 58 , 25 S 3 B R b IX 3T 4
G 7RISR 75 A NaCL B R b 2 8 3, iR
K R T5 GeUR T Y8 ST RS R Ay HE AR AR AL
I, B RIS R RAR G R T EIR RS E R .

H i, [ P 402235 i i gl A S i S A UL 7 T
WKL KL A 0 26 2 1 AR5 R VE IR o SCHR[7-10] 4
ST 5 A RIORL R SR T DL K A E 5 AR T )
RO BRSBTS B MORLAE B A 4 2 1 3R 1
U ARANE < SCHBR[ 1108 T B 2 6 46 2 1 175
FORLARRFAE , R I IE 57 AR 28 2% 15 39 R A% 7 AT 22
W, 4821 b R RS A RLATR 43 A KRB [F] 5 5T
BR[12-13]50 87 1 % 48 2 7 3R W15 B9 RLAZ 1K) 43 A7 X
], R IRLAT 73 AT 52 16 5 A0 R 52 A 850K 5 SCHR[14]
T KRS, R I 2T T 3R 175 89 5 A 52 4=
2RI, 78 4.5 m/s [ JRGE T 482 73R 101579 15
1 B W AE s STER[15-16]73 BT 1 15 4% 73 Afi 1 52 Wil [A]
BB PIM A S T RIS W RLAR R T REM
JR 4821, AR 9 1~20 pm 1 50K 52 H 3 5 i 5
% BEAE WE KL (1S K, H 37 5 R 985S < SCIR[17-
19182, 5 F B 5 (ARG R 4 7 I ARTs 2 7
BN ARSI A% T RS R ERE, K
£°40.2~100 um.

LR AAE — B b b TS R R
HHRARI) R R E 2D 456 I S bR 2 Tk
k28 1 X P 75 A% ORI AR AR AIE , HLE 14 4t 0k
AR SRR MR R o ARSCUAERIN Tl e X 48T
AT B 4 21kt B, i T MR TRy AR b X
5 R FIORLRLAR 73 AT REAE , [7] B 52 3795 9 B0k [T AR A
R, BT oA AR AT 0 B R RIS, 32 VS R
LR A% K 48 2% - 3R TH RS AR 52 e, Sy 080 Tl
ki A Hh X A SR C B R B s 1 i ) R AR 2

1 Tl#y e i X5 F R R 45 5 47
1.1 iR
T EURE 5 O V0 50 48 55 P 3R 3T e K 8 5

TFRIX, % X 2 B 7 6~8 H P BB K &
£900 mm A7, 122 L) 4 3 m/s AR EE 21N
82%, J& T X EHR I T, R T V5 BT
W S S HANR 1 s Wl i 1R .
x1 K@EsH
Tab.1 Test sample parameters

MRS PR ok GMEE e g
UKV /m B /mm

V= YLy

/INy/mm /mm TN

Ll
ARRR \i"

3200 #

()Lt

s

(b)Y LBk
1 ER%5%Fiim

Fig.1 Composite insulator sample
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Fig.2 Particle size distribution results
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Fig.3 Collision motion trajectory between particles

P 3 oh KRR UKL 1 o0 435 [ JB0RE 2 H O 0 B
LR my~m, 73 ) UKL 1 RUIURE 2 f0 5 &2, DU
R FIT 55 0 e /N i B2 v, Pl d 3 QD545 2

o [l ) 0
e’m,m,

KD F e PRI E R E N T BE
AR %A (2).

c, =|c, — 02’>< cosb, <V, 2)

() 0, M A Sk R B R 2 5 A 4R T ) )
e 53 N TRL 15 R 2 I

35 R W B E 48 2% 1 SR TH B, 28 2% 73R T Y R
P 7 REURE P S R 1 2 28, AT 5 T 5 9 1 44
G REM AT KI5 R BRAE R 5402 T 5
HIFEG RN AHEZER. R54a%E TR
T 5 7% JORE 2 R il o = B an 4 Bros, Bl g ol
il 48 7 B L BUME N 0°~90° . L SiO, M il 43 #r 7
Ye i 4 G R B RS DL, I E=9.88%1077
kg m*/s*, m=m,=m , ¢,=0, X T FURL [] [ 35 Al 48 Pk
T ERE e HL 0.5, ¢, W AT | ¥5 7 FORL7E 12 52 A i)
B, PR,

El4 RisHEGTFRESHIAMEREE

Fig.4 Schematic diagram of the collision of contaminated

particles on the surface of contaminated insulator
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Fig.6 Contrast between simulation and

wind tunnel test results on the surface of insulators
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Fig.7 Pollution accumulation and A, value distribution of

insulators under different pollution particle sizes
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