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Moment Method
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Abstract

A study of polydispersed aerosol dynamics by Electrostatic Precipitator (ESP) was carried out. The log—normal
particle size distribution was assumed and moment method was considered. In order to apply moment method in

Deutsch-Anderson equation, Cunningham slip correction factor and Cochet’s charge equation were simplified for

certain range of particle size.

The three parameters, which explain the particle size distribution, such as total number concentration, geometric
mean diameter, and geometric standard deviation were considered to derive the analytic solution. The obtained
solution was compared with available numerical results (Bai et al., 1995). The comparison of the numerical and

analytic results showed a good agreement.
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Fig. 1. Schematic diagram of wire- plate (plate- plate)
electrostatic precipitator.

2olch. e o5
4+ sle.

e
" 3mud,

HE (Vo a3 2o =¥

“

7N E= A AA 7w, Cx= A 9

A RAA 2N xo] 23le] Wilse e )

z]»}(Llcht 1988), dutH o2 t}gs} zhe] gkl
2 e = A 4= 9o} (Lee et al., 1980).

hiA

C 1+2493'1 +084}' < 0.435 d”>
.= . — 84 —e -0. —
d a, P 2

» b
= l+ 2.52 l (5)
= . le—
ola) 9Jx}e] A} g Cocheto] H3} Aol 3]
o &3 o] =3 F o} (Cochet, 1961).

AN A oledl HE A% B, B A
A 7}= (local electric field strength) o]t} B o
AME A G)YE dAY bl whel g3 o
z¥er3} sked v} (Jung et al., 2002).

2(1.664)A
= dp<0.05 um (7a)
dp
2.609/(24
C.= d”z( ), 0.05um<d,<1.0um  (7b)
P
Ce=1 dp>1.0um (7¢)
78] Asg) A4 Ak F7bo) wheh ghers)
9 % 9ok WA YA Tum o4k} 20 9]
A 7o) A4, AR AF A B4 wo A
o) w7ge) sl 2= ,<1+% e 12 2Ahd

4 oleh @b gAY Wele mashe A (6

<1+ l>+72 Lk P
4, 2k k2 TéoZdi
dy
2(x—1)
=1 wd?
[ e ]m:oE 2 @)

A
£
-
.1}
)
&2

J. KOSAE Vol. 18, No. 5(2002)



1000 R =
[ e Origiral Eq. (5}
— ——— Approximated Eq. {7a)
O" — — Approximated Eqg. (7b)
g - - Approximated Eq. {7c)
o 100 A -
o
4
w
=
L
8
= 10
S
[&]
€
I}
£
g
s P e NG
c
c
3
(8]
0.1 T T T
1e-3 1e-2 1e-1 1e+0 Te+1
Particle diameter (dp, umy
1e-14 T
"—— Original Eq. (6} )
— — Approximated Eq. (8):
te-15 1 — - Approximated Eq. (9}
— !
T te164
> .
=
I
5 1e174
o
|
i
g Te-18 -
b
e
1e-19 - //
e
e
1e-20 L - : n
1e-2 1e-1 1e+0 Te+t

Particle diameter (dp, pm)

Fig. 2. Comparison of the Cunningham correction factor
and particle charge between original and
approximated equations.
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Fig. 3. Comparison of the collection efficiency for ESP
between numerical and analytic solutions.
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Fig. 4. The comparison of the geometric standard devia-
tion and geomtric mean diameter for ESP be-
tween numerical and analytic methods.
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Table 1. Parameters used in the present study of an ESP
(Bai et al., 1995).

Parameters Values
Particle density 2270 kg/m®
Eu 5kV/icm
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Fig. 5. Comparison of the size distribution as a function
of SCA between numerical and analytic methods.
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Fig. 6. Comparison of the collection efficiency with dif-
ferent geometric standard deviations.
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Fig. 7. Calculation results of geometric standard devia-
tion and geometric mean diameter in various geo-
metric standard deviations.
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