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Operation Optimization of Hectrostatically Enhanced Wet Scrubbers
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(Nationad Key Lab of God Gombustion, Huazhong University of Science and Techrology , Wuhan 430074, China)

Abstract : The deduding performance of traditional wet scrubbers, based on gravitation , can remarkably be improved by
making use of eectrodatic attraction forces between particles and droplets. Hectrodatically enhanced wet scrubbers,
which have only the droplets but not the dug particles eectrically charged , are mainly being analyzed and four dedugting
mechaniam discussed , i. e. by Brownian diffudon, by interception, by inertid collison and by eectrogatic clugering.

The dud particles gze didribution in the deduder , under typical operating condition , is described and the posd hility of
optimizing the scrubber’ soperation analyzed by way of analyzing the rate of clugtering (depodtion kerndls) . Sudy results
indicate, that al the following circumgtances are bendicid for raigng the dficiency of renoving inhdable particles, i.

e. : higher flow velocity of dugt entraining gas, or dower oraying velocity of the liquid droplets; smaller average droplet
gze; larger eectric charge to mass ratio of the droplets and a larger liquid to gas ratio.

Key words: environmental engneering; wet scrubber; deduding dficiency ; population balance nodding; inhaable
particulate matter

, (10
Mm ) , ,
(PM10) (1

:2007-02-10
: (2006CB
200304) ; (90410017) )
(1977) ,
2]



[3]

e 0.08HUm
; 2.0um
50UmM Mm
mm
(el ( Bvent-driven
oondant volume, BEDCV) 4
( A 1
B 1
C l
D)
H D B
C A ,
1
,Melcher ' ( -
Agdgomerator , SAG,
). (Space- Charge Precipitator , SCP,
), (Charge Droplet
Scrubber , CDS,
), (Charge Droplet Precipitator , CDP,
), (Charge Particle
Attraction, CPA ,
) L 1 1 1

1 (Q, ,m'/h)
(ug ,m/s)

(Dus ,m)

Fgl Sheretic of a scrubber’ s geometry
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Fg2 Boluiond particle 9ze didribution in awet scrubber where only the liquid droplets are dectricdly charged , but not the particles



- 958 - 27
. dm/d[log(dy) ] = N (dy)Ttp, d5/6/ 1mm @ (®
[log(d, ") - log(dy )], N (db) b : E(d,)
idp dy R(d,) .
2(b)
,  n(dy) d/N,,0=N(d,) d,/(dy - d 0.02um :
do ) /Npo ., Mm (d, > 10U m) ) ,
, lJ m ( dp < 1 “ Uu
M m) (lum< d, < (
10um)  um , ) 0.2um  um
’ “ m y _ ,
u m 1 b 1” m
, ws 1 1 1
; ; 0.2 1um
1 2 (C) 1 ! 1
( 98. 62 %)
, 72.01 %, U
Hm '
n (g, , Fae
n(dp,h) :1_ Np(h)/Np,OZl' Edf Eint Emrp( 3)1 Edc
, Eac dp (
[J’dp N (dp ,x)ddp]1/Npo =1 - exp[- R(d,) h/U,] ©))
(11)
0.02Uum
' 100
.h= 10] R(dy)/U,
2m 70 % 14
3 014 LC—\ECIC(dp) A
4 T oonfTt— —
Z 1E-37 /\E (dp)
4.1 S 1E-4] L o
R(d,) dp § E-s]—
' (dp) 1E-6+4
1E-7+4
( (), (1) 5, DT
0.01 0.1 1 10 100
dy/ pm
3
Fg3 Depostion kernds and collison dficiency
3( (2) ) 4.2
Mm
u m L L L 4
0.02um , )
1 (
3 Dy Up)



959 -
3 1] Up ( Edff) l
K( dp y Dd) ( Eirrp) ’
]l ( EdC) L]
4 (En) , K(dy,
1 Dd) ] Ud
“ m 1 1
100
1004 ondfpacwﬂxxwwm meww
00"0 lM
T 5 _ 104
E Up=1.2m/s 7 's
5104 =
= Up=0.6 m’s, 2
5 Ug=12 m/s < Eg=5kV/em,
= 4 04/0=2.0 I/m®
Uqg=0.5 m/s 04/0g=3.0 /m*
14 04/0g=1.0 Vm®
g s
0.1 1 10 0.1 i 10
dp [ pm dy/ pm
4 5
Fg4 Irfluence of gas velocity and droplet velocity on Fg5

the depostion kernd's

5 E; 1kV/em 5 kV/em 10 kV/
cm B( 1 mm
) 1.56x10°° 7.79x10°°
1.56 % 10"* C/kg , B B : Eac
(Qd/Qg)
y QQ 1Qd/QQ
, Qq
] Nd Qd
( (10)), (2 .,
6 y L
( )
0.084m 20U m , )
,Dag O g , Ng )
) u m

Influence of the droplets’ chargeto-mass ratio and liquid-to-gas flow
ratio on the depostion kernd's

(En)
(dy/Dg) , Dy , /Dy , Bnt
; 1Ddg ’ St ’ Errp
Sokes (St) . Emp ;
) (6) , Eac D4 ;
, Dy Oy Ng ,
( (@)
1004
=
51 10
S
g
4
6
Fig6

Irfluence of droplets gze didribution on the depodtion kernd's
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