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Abstract — Computational simulation was performed to analyze flow velocities and particle trajectories onto the sur-
face of bag-shaped filters with a different permeability. When the permeability of a filter is lower than that of a low-effi-
cient fabric bag-filter widely used, the distributions of flow velocities and particle trajectories on the filter surface were
not different with decreasing the filter permeability. The distributions of streamlines and radial directional gas velocities
were uniform on the filter surface except for the neighbors of the bottom edge and outlet of the filter. The particle tra-
jectories onto filter surface were more densely distributed around the bottom edge of the filter, so that the particle num-
ber on the filter surface was maximized near the bottom edge and decreased in the direction of the filter outlet.

Key words: Bag-shaped Filter, Bag Filter, Candle Filter, Flow Velocity, Particle Trajectory, Particle Number on Filter Surface

LA E 9] A% 871 (vessel) U-oll 2] 72] HE|E0] T8 Wkow
2] Az E]o] ARgEM, §7] U lEE 71 dlel EAlisk=
ko] FEl= A2 AA Yol 52 o3 HAE B 9 AAPE eAEAR F=0] FE e o7 F-2E o] F7lE).
3wl A8 o3 %1 g ell de] AREE AL Qlv) ARk ARE X5 O] GEHEAS AR dE e 2
o7 HEA}; A2 o] vl A AEj= AL T2 AL TN, F Sh(pressure difference)°] UG =Fol L&A = 71~ A5
& A L] WAt e S 3olA, Aleha] Ao vt g Sk} wh] ko 2 o f-F(reverse ﬂow) = o] HA BAKback
Bl 312 37g0lA ARSET) A28 W) dElE o pulse-jet) 5o STF O 2N AU HHOE E% 27 wEEo] &
‘I (bag filter)Z, L8 H-F4 HE &= WE2E (candle 719 sh-ell X% Z 3 (hopper)oll A7E & AARCH2].
filter)e= o F-0%2 el el Qe o] W& FEE2 shy WGk dEl= AR 39 24 2210 ‘IP/} T1 AP opy
"To whom correspondence should be addressed. = 223 54 —L_J A Apel7k b el 54 T
E-mail: sjpark@kier.re kr (permeabilityy- o} FQ3F FE| Q] EAX 24, HE] Q] 7]F 54

294



gl W We) o] A S 295

ol SJsje] H5-H). Welo] Fahae AHo Aekdt A4 A
o, Eahgo] £85E HE|o] AL slojAirt. wE] E A5

e 9} 722 %4 4 FEHE o] &3 Aol w3 W A3
S84 A7-50] elElo] SLorl[3-10), AAA Mej) Foks
o] 271l i ] NS A 9 YA o)
Sjoll B8 A7 A= ofx) MHEE w7k ek, B Apol §)
&gl HAsHAl 228 shpe] W@ e o thsjed, e ]
FaEol FE] oM et At 7o) el vl
B2 W] 8 A Qe S, B ]

alo] FaEe 1 gAEe) $2 1T Ak Wel o3} o
B Al L v, 5405 Wele] ks Belsol
oH11].

2. 0|EH HiZ

S8 0] o)} Mel) Fabgol We f54 D AAAT
o 9he ATl Wl 34 slalol A9 T2E Fig, 1914
o} o] A% e FH 71 ST A7 120 mm) el shte]
w5 e} el Balell AAR T skesA 71
ARE AL Q= 4F Al s AES] 2 710 ® Fig 190
A9} 7o) FE|Q %»ﬂb 10 mm, 91732 60 mm, W72 40 mm,
Zlo]= 500 mmz QsFth LE]= R vlebhdo] vkE 9l 01‘7 A}
- E77F e ‘3}& @oltt. = T Ao 23
dA=el 71A 52 vkt /TS Eskel A 87) Uiz 7Y
B F, BE P50 AeE BESl) 7% WA 71
Sk, Al el 371 Qo) We mvie] 3 ¥

AR )] BAe] WelE Faiste] WAL, B 54
sl ko] A A Bkel) Sk olst 2ol e
9ict.

A0 W fARE 2 AAAELS ] Slstol vl
Fluent*F7} 7]'%3F FLUENT *P% SRS ARSI 12]. A
A RS BHeT Qe VIR A 209 F0d 35
52 A51487) Slalol WA file) A%} wed W Rl
o X el SE BAAE AREe] 54 HERE T
FER Dl A0 257} 2L Lagrangian A
S dl(particle trajectory tracking model) ®"g2] © 2 HE| G331t}
e 20| ot oI L(filtration velocity)”} 10 cm/s ©]3Fd o]
JEE= 37] 7IA1E 7502 dlolsEF(Re= pul/py= 55+ 94
| orz 9fef 2 Axpel| whE |- WA e E
Eohs i e AAAE WS s AEl] = ARt
Az AAS = Zolek A -2 5 W JAAAE AR
a17] 915t ARY ARz 718kets] ek AR} AlAg Az ES oA
GAMBIT 78 3227588 o]-8-81] REE3ItH13].

N (Jj[}z‘

e

2

Filter

Dusty
gas

Fig. 1. Geometry of a filtration system.
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Fig. 2. Comparison of pressure drops and resistances along filter per-
meability.

Fig. 3. Streamlines through filters with a different permeability at 2 cm/s
in filtration velocity; (a) a= o, (b) a=1.8x10* m? () a=18x 107"
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Fig. 4. Velocity vectors through a filter with 1.8 x 10™" m? in perme-
ability at 2 cm/s in filtration velocity.
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Fig. 7. Trajectories of particles of a different diameter through a filter
with 1.8 x 10™"" m? in permeability at 2 cm/s in filtration velocity;
(a) d,=1 pm, (b) d,=5 pm, (¢) d,=10 pm.

=23
=]

B
(=1

a(m?)

—& infinite

& -1, 79E-08
*-1,.79E-09
-#--1.79E-10
—#—1.79E-11

@ (=3 h
t=1 =1 (=]
-

Number of particles
<
f=]

20

= 8 g g = g g g = 5%
0.1 0.2 0.3 0.4 0.5 0.6
XL

0

0 0.7 0.8 08 1
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a,, a5, a; : drag coefficient constants

Co : empirical coefficients for filter loss [kg/m*|
(OF : empirical coefficients for filter loss

C, : inertial resistance factor [1/m]

Cp : drag coefficient

G, . inertial loss matrix [1/m]

D, : filter outer diameter [m]

D, : viscous loss matrix [1/m?]

d, : particle diameter [pum]|

g : acceleration of gravity [m/s?]

2, : axial directional acceleration of gravity [m/s?]
L : filter length [m]

p : mean static pressure [N/m?|

R : radial directional coordinate [m]

Re, : relative Reynolds number of a particle

: i-directional source term of fluidic momentum [kg/m%/s?]
u : gas velocity in x direction [m/s|

: i-directional gas velocity [m/s]

: particle velocity in x direction [m/s]

\f/ : filtraton velocity [cm/s]

v, : radial directional gas velocity [m/s]
X : axial directional coordinate [m]

X; : i-directional coordinate [m]
J2lo|A 2K}

a : filter permeability [m?|

n : fluid dynamic viscosity [kg/m/s]

v : fluid kinetic viscosity [m?/s]

p : fluid density [kg/m®]
Py : particle density [kg/m?]
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