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Abstract

In this study, two kinds of industrial filter bags were tested for their filtration performance to apply the existing
bag filter systems. Experimental variables were examined for pressure drop, cleaning interval, residual pressure
drop, cleaning efficiency, fractional grade efficiency, total collection efficiency according to the filter bag structure.
According to these results, the filter bags tested in this study demonstrated good performance in dust collection.
This was also true for the double surface filter bag. The lifetime was longer than the round type filter bag because
the filtration area was more than 1.6 times wider and the filter quality factor was much higher. Therefore, double
surface filter bags are suggested to be used in order to increase filtration performance of the bag filter systems.

Key words : Double surface filter bag, Bag filter, Filtration, Cleaning interval, Residual pressure drop, Total collec-
tion efficiency
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Fig. 1. Schematic diagram of bag house system.

Table 1. Basic specification of Bag house.

Unit Range

Max. 1,800 Nm’/hr

D 162mm, L 2,000 mm, 12ea
Removal of PM

D 1470 mm, H 4,200 mm
Pulse - jet type

Gas capacity

Filter specification
Capabilities of the device
Bag house specification
Cleaning system
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Fig. 2. Particle size distribution of test dust.
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Fig. 3. SEM Photograph of test dust (2,000 x).
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Double surface filter bag

Fig. 4. Structural comparison of round type filter bag and
double surface filter bag.
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Fig. 5. Filtration principle comparison of round type filter
bag and double surface filter bag.
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Table 2. Experimental conditions.

Variables [unit] Range

Test filter round type filter
bag 12ea
double surface filter
bag 12ea

Test dust Fly-ash

Test dust density [g/m’] 1.177

Filtration velocity [m/min] 1.0

Filtration Round type filter bag 11.76

area [m’] Double surface filter bag 18.48

Flow rate Round type filter bag 11.76

[m’/min] Double surface filter bag 18.48

Dust inlet concentration [g/m”] 20

Dust feed Round type filter bag 2352

rate [g/min]  Double surface filter bag 369.6

Pulse air pressure [kgf/cm’] 5

Pulse time [m sec] 150

Pulse onset pressure drop [mmH,O] 100

Test dust mean size (D, 50) [um] 14.7

1 (HE Vel

t}(Cooper, 2002).
o _LxVixt 1
p—P—L (D

A (oA, L& AR} (kg/m?), t= FA|7H
(min), PLZ #Z] 9] 2R7] Y& (kg/m’), V= o2t
2% (m/min)o|th. 121 e 2|9 gFHEAe 4]
QR Yeifiglen, Ha 39 gL A (3)er
e it (Cooper, 2002).
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Test dust: Fly-ash

Dust inlet concentration: 20 g/m’

Filtration velocity: 1 m/min

Pulsing air pressure: 5kgi/cm®

Pulse onset pressure drop: 100 mmH:0

Total efficiency: Round type filter bag_99.805%
Double surface filter bag_99.920%
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Fig. 6. Pressure drop characteristics during operation
with round type filter bag and double surface filter
bag as function of filtration time.
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Fig. 7. Cleaning interval as function of cleaning cycles.
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Fig. 8. Residual pressure drop as function of cleaning
cycles.
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Fig. 9. Cleaning efficiency according to filtration area.

&7t 9 g7 22 A BAE g2E7)e 55
o] o]F o & FAIE|o] ot Ao AHA FL3HA
ojFolA YR ANE fEHo R FUA £ 97 o
Foltt. RIS B#HL 479 SAAEE A7)
A, oMEE wtEAZ|AY sEAD 5 Qe
AgstA €t et 7Hee FY %ﬁéﬁoﬂﬂi s
AAE S7H71E 2ol 73

of

2] &8 (Cleaning efficiency)©]2} 3l 2] (5)2
UeRd 4= 9lth(Hinds, 1999).

APyax — APy

————————X 100 (% 5
AP — AP, (%) ®)

Neteaning =

AN, Noeuning= HA T FHEE (%), APy &
A 2] E2RE A9 YAEL MH0), AP
B4 % el Wl St ARAUEA (MmH0),
AP 2 27190 Um0l

28 9ol 1 o|ZHH olzuo] WA 3 fela
o] 2 eRt A8 & % Atk AT clnsE
SN ol olmmao] 2 BA 29 g £
& HolaA Hol, e B4 gasE W
ARk gaste] WA & felagel $7 b
et oA o] Aol A A vish ol BAl &
ZE A F53719] Ato] of i Ao AAA #d
817 o] FojAH, of Tl A Hol| FAHH WA Fol

9

A GeYe Txo) GE Y BY 389

100

-~ Round type filter bag
99.8 -= Double surface filter bag

99.6
99.4
99.2

99

Test dust: Fly-ash

Dust inlet concentration: 20 g/m*

98.8 Filtration velocity: 1 m/min

Pulsing air pressure: 5 kgi/cm’
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Fig. 10. Fractional grade efficiency of round type filter
bag and double surface filter bag.
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Pulsing air pressure: 5 kgicm’
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Pulse onset pressure drop: 100 mmH.0
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Fig. 11. Total collection efficiency of round type filter bag
and double surface filter bag.
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Fig. 12. Simulation model of round type filter bag and
double surface filter bag.

Table 3. FLUENT boundary conditions input values.

Parameter Round Double surface
filter bag filter bag
Inlet pressure [Pa] - 100 —150
Outlet pressure [Pa] —200 —-200
Pulsing pressure [kg/cm’] 5 5
Nozzle size [m] 0.013 0.013

Table 4. FLUENT porous jump boundary conditions input

values.
Parameter Round/Double surface filter bag
Filter media thickness [m] 0.002
Face permeability [1/m] 5%10™"
Pressure jump coeff. [m] 1.05x10%
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AL A 2L & 33 2o
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Fig. 13. Gambit model of round type filter bag and double surface filter bag.

50ms 100 ms 200 ms 400 ms 600 ms
Pressure | Pressure Pressure Pressure Pressure
contour 2 contour 2 contour 2 contour 2 contour 2
(a) 4.5760+002 . 4.7600+001 ' 3.744e+001 ' -5.578e+001 . -1.0430+002
4.0520+002 2.479e+001 | 2.1020+001 -6.668e+001 1 -1.117e+002
3.5290+002 C 1.985e+000 4.601e+000 l -7.759e+001 -1.191e+002
3.005e+002 -2.082e+001 -1.182e+001 : -8.8500+001 g -1.265e+002 §
2.482e+002 -4.363e+001 -2.824e+001 -9.940e+001 -1.339e+002
1.958e+002 -6.644e+001 -4.466e+001 -1.103e+002 -1.413e+002
1.435e+002 -8.925e+001 -6.108e+001 -1.212e+002 -1.487e+002
9.112e+001 -1.121e+002 -7.749¢+001 -1.321e+002 -1.561e+002
‘ | 3.877e+001 -1.349¢+002 ‘ ‘ -9.391e+001 ‘ ‘ -1.430e+002 -1.635e+002
-1.358¢+001 | -1.577e+002 -1.103e+002 -1.53%¢+002 -1.709e+002
-6.594e+001 -1.805¢+002 -1.268¢+002 -1.648¢+002 -1.783e+002
-1.183e+002 -2.033e+002 -1.432e+002 -1.757e+002 -1.857e+002
-1.7060+002 -2.261e+002 -1.596e+002 -1.867e+002 -1.931e+002 A
-2.2300+002 -2.489e+002 -1.760e+002 1.9760+002 || -2.006e+002 ‘
-2.753e+002 -2.717e+002 -1.924e+002 -2.085e+002 -2.080e+002
-3.277e+002 -2.945e+002 -2.088e+002 -2.194e+002 -2.154e+002
-3.800e+002 -3.173e+002 -2.253e+002 -2.303e+002 -2,228e+002
Pressure Pressure Pressure Pressure Pressure
contour 1 contour 1 contour 1 contour 1 contour 1

(b) . 4.2960+002 . 1.713¢+002 ! -2.243e+001 . -1.986e+001 . 163604001
| 385164002 1.506+002 ’

- -2.956e+001 -2.702¢+001 237164001
3.406e+002 “ 1.2086+002 -3.669¢+001 3.419e+001 -3.105e+001
2.961e+002 1.090¢+002 4.382e+001 ~4.135¢+001 -3.840e+001
251604002 8.8200+001 -5.095€+001 ~4.852¢+001 457564001
2.071e+002 6.7526+001 -5.808e+001 -6.568¢+001 -5.310e+001
1.62664002 4.676+001 -6.521e+001 -6.285¢+001 -6.0450+001
1.1816+002 2,6006+001 -7.233¢+001 7.001e+001 678004001
7.3586+001 5.2326+000 ‘ | 7.9460+001 7.718e+001 | 751484001
2.9080+001 -1.663¢+001 | -8.659e+001 8434e+001 B -8.2490+001
-1.543¢+001 -3.629¢+001 -9.372+001 -9.151e+001 -8.984€+001
-5.9936+001 -5.706¢+001 +1.009e+002 -9.867e+001 -9.719e+001
1.04464002 -7.7826+001 +1.080e+002 -1.058e+002 -1.0450+002

| -1.489e+002 | -9.859+001 1.151e+002 1.130e+002 -1.119e+002
-1.934e+002 1.193¢+002 1.222¢+002 1.202¢+002 +1.1926+002
-2.379e+002 1.401e+002 1.294e+002 1.273e+002 -1.266e+002
-2.82464002 -1,6096+002 +1.365¢+002 1.3456+002 133904002
[Pa] [Pa] [Pa] [Pa] [Pa]

(a) Double surface filter bag, (b) Round type filter bag

Fig. 14. Pressure distribution in the filter bag surface during cleaning operations.
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50ms 100ms 200ms 400ms 600ms
Velocity Velocity Velocity Velocity Velocity
vector 1 | vector 1 ‘ vector 1 ‘ vector 1 ‘ vector 1 ‘
36374001 28726+001 3.805e+001 3.8836+001 3.4050+001
(a) 3.4460+001 272104001 3.604€+001 3.679e+001 331164001
3.2640+001 2.569e+001 3.404e+001 3.475e+001 3.127e+001
3.063+001 2418e+001 3.204e+001 3.270e+001 2.943e+001
2871e+001 2.267e+001 3.004¢+001 3.066¢+001 2.759e+001
268024001 2.116e+001 2.803e+001 2.862e+001 2.575¢+001
2.489e+001 1.965¢+001 2.603e+001 2.657e+001 2.3910+001
2.297e+001 1.814e+001 2.403e+001 2.453e+001 2.207e+001
2.108e+001 1.663e+001 2.203e+001 2.248¢+001 2.023e+001
1.914¢+001 1511e+001 2.002¢+001 2.044+001 1.8400+001
1.72304001 1.360e+001 1.802¢+001 1.8400+001 1.658e+001
1.531e+001 1.209e+001 1.602e+001 1.635¢+001 1.472e+001
1.340e+001 1.058e+001 1.402e+001 1.431e+001 1.2880+001
1.148e+001 9.069¢+000 1.201e+001 1.226e+001 1.104e+001
98.571e+000 7.557¢+000 1.001e+001 1.022¢+001 9.196e+000
7.8570+000 6.046e+000 8.010e+000 8.176e+000 7.3582+000
5.74304000 4.5340+000 6.007+000 6.1320+000 5.519+000
3.829¢+000 3.023e+000 4.005e+000 4.088¢+000 3.679e+000
1.914e+000 1.5110+000 2.002¢+000 2.044¢+000 1.840e+000
0.000¢+000 0.000e+000 0.000e+000 0.0000+000 0.0000+000
Velocity Velocity Velocity Velocity Velocity
vector 1 ‘ vector 1 ’ vector 1 ‘ vector 1 ‘ vector 1 '
b 5.5718+001 6.112e+001 4.178e+001 3.886e+001 3.308e+001
( ) 5.278e+001 5.791e+001 3.9580+001 368104001 3217¢+001
4.984e+001 5.469¢+001 3.739e+001 3.477e+001 3.038e+001
4.691e+001 5.147¢+001 3.519e+001 3.272¢+001 2.860e+001
4.398¢+001 4.6260+001 3.209+001 3.068¢+001 2681e+001
4.105e+001 4.504e+001 3.079e+001 2.863e+001 2502¢+001
3.8120+001 4.1820+001 2.859¢+001 2.659+001 \ 2.3230+001
3.518e+001 3.860e+001 2.63%e+001 2454e+001 2.145e+001
3.225¢+001 3.5300+001 2.4190+001 2.250e+001 1.968e+001
2.9320+001 32174001 2.1990+001 2.0450+001 1.787e+001
2639e+001 2.895e+001 1.979e+001 1.8410+001 1.6080+001
2.346e+001 2.574e+001 1.750e+001 1.6360+001 1430e+001
2.052e+001 2.252e+001 1.539e+001 1.432e+001 1.251e+001
1.759¢+001 1.930e+001 131904001 1.227¢+001 1.072e+001
1.466+001 1.609¢+001 1.100e+001 1.0230+001 8.9360+000
1.173e+001 1.287e+001 8.797e+000 8.181e+000 7.149¢+000
8.708¢+000 0.851e+000 8.507e+000 6.135e+000 5.362e+000
5.8640+000 6.434€+000 4.396e+000 4.090€+000 3.574e+000
2.932¢+000 3.217e+000 2.199e+000 2.045¢+000 1.787¢+000
0.0000+000 0.000€+000 0.000+000° 0.0000+000 0.0000+000
[m/s] [m/s] [m/s] [m/s] [m/s]

(a) Double surface filter bag, (b) Round type filter bag

Fig. 15. Velocity distribution in the filter bag surface during cleaning operations.
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