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A NUMERICAL ANALYSIS ON ELECTROHYDRODYNAMICS (EHD)
OF THE FLOW AND THE COLLECTION MECHANISMS INSIDE A ELECTROSTATIC PRECIPITATOR

Sang Hyuk Lee' and Nahmkeon Hur’

In the present study, a numerical analysis on electrohydrodynamics (EHD) of the flow and the collection
mechanism inside a electrostatic precipitator were investigated. The phenomena of the electrostatic precipitator
include complex interactions between the electric field, the fluid flow and the particle motion. To validate the
numerical method, the numerical computation for the electric field of a simple wire-pipe type electrostatic system
having an analytic solution were performed. Using this numerical method, the electric field of the spiked electrostatic
precipitator was simulated. And the fluid flow and the particle motion inside the spiked electrostatic precipitator

were numerically analyzed.
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(b) Computational mesh

Fig. 1 Geometry and computational mesh of a wire-pipe type
electrostatic precipitator[11]
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Fig. 2 Electric field of a wire-pipe type electrostatic precipitator

SEEE
Fig. 2& A8 284S B3l 42 30 kv E 50 kv
WE At ARG EAE BT otk olE
O

S THeE Agbe] ¥ A
3

o o
il
=
N

(i

(o3
rh
)
iih)
)
o,
4
o
1%

) = A
of, we gl 4§ A% ol A% Wee| We A4
o) Aolrk 27 ok FAANA ol st Awrt F23)
S BT DA AP FREAS WER



N 4 2HY 279

50
: ' ' O voltage 30 kV (numerical)
< voltage 50 kV (numerical)
voltage 30 kV (analytic)
4o - - - -voltage 50 kV (analytic)
2
5 4
= i
5 [
k)
Q -
2
©
o
i g
S B
O e ©
- (=2 0] - O
Voo DO g
0 . I . 1 \ 1 . L~ %ra
0 20 40 60 80 100
Radius (mm)
(a) Electric potential distribution
10000 .
O voltage 30 kV (numerical)
< voltage 50 kV (numerical)
voltage 30 kV (analytic)
- - - -voltage 50 kV (analytic)
£ 1000} J
g F
=
k) © S <
g
‘3 J&""SC( 0985 .
;% 100 | R *'-o~o—ﬁ-
|3 F
@
w
10 L 1 " 1 " 1 n 1 n
0 20 40 60 80 100
Radius (mm)
(b) Electric strength distribution
1
§ ' ' o voltage 30 kV (numerical)
F < voltage 50 kV (numerical)
voltage 30 kV (analytic)
- - - -voltage 50 kV (analytic)
m’\E 01
S E
E
=
(2}
= F
(]
kel
Q
2
©
=
O
1E-3 n 1 L 1 L 1 1
0 20 40 60 80 100

Radius (mm)

(c) Charge density distribution

Fig. 3 Comparison of the electric field obtained by the numerical
and analytical study
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(c) Computational mesh

Fig. 4 Geometry and computational mesh of a spiked electrostatic
precipitator
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(c) Charge density [C/m”] distribution

Fig. 5 Electric field of a spiked electrostatic precipitator
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(a) Without the electric force

(b) With the electric force

Fig. 6 Flow distribution inside a spiked electrostatic precipitator

7] 0 1 mis®) 947 SRS 2 3719 S5l dhal 54
ST Fig 62 22713 ool T Asjol v
A7) W ST RS moFTh A7) Sl
e 47182071 ) g719] fe] Wahl Bk 47140 a1
A7) o Agol e
Age] AT o

o

o, AA)ge] meE A9 dAdgeld 434S Bge
2 2290 483 Hol, v PO 1 ol
%%01 sl B 53], 2 Ax71ge] GAEE vl

573l
oA W wgew Wojule freel A S



A A EES)

N 4 2HY 281

p—_____-_______=

(a) Without the electric force

(b) With the electric force

Fig. 7 Pressure distribution inside a spiked electrostatic precipitator
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Fig. 8 Behavior of the particles inside a spiked electrostatic
precipitator
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