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Prediction of Off-line Type Pulse Air Jet Bag Filter Reflection Distance
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Abstract

The purpose of this study is to predict the reflection distance following to the pulsing pressure, total air supplying, filter
bag size using numercial analysis techniques and use it as an efficient operation condition and economic data for off-line
type pulse air jet bag filter. In this research, filtration area 6 m? condition, calculate filter resistance coefficient for
simulation through the main experiments using coke dust. Ansys fluent V19.0 apply to CFD simulation, and analysis pulsing
characteristics about pulsing pressure, filtration velocity and nozzle diameter. The maximum reflecting distance of off-line
type pulse air jet bag filter is 1,000 mm regardless of total air supplying at over the 42 L/m? conditions, that indicates off-line
type can extend filter bag length 1,000 mm than on-line type. In order to effective primary and secondary pulsing of off-line
type pulse air jet bag filter, over the 5 bar of pulsing pressure and over the 42 L/m? of total air supplying are needed.
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Table 1. Characteristics and components of coke dust
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Characteristics Value
Particle mean diameter (im) 58.9
Standard deviation of diameter 13.2
True density of particle 1.780
Components (%)
C SiO; ALOs CaO T-Fe Others Total
78.6 6.56 2.74 1.45 0.95 9.7 100
Table 2. Characteristics of filter without surface treatment
Specification Value
Material Polyester
Size (mm) / Cylindrical type @ 140 x L 850
Thickness(mm) 2.34
Air permeability (m'/m*/sec) 0.166
Number of bags 16
Filtration velocity (m/min) 1.5
Initial pressure drop (Pa) 206
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Fig. 1. Schematics of pilot scale bag filter.
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Fig. 2. Bag filter pressure drop according to inlet dust
concentration(Vs = 1.5 m/min).
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Fig. 3. Pulse air jet bag filter diagram.
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Fig. 4. Pilot system diagram and simulation volume.
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Table 3. CFD simulation conditions
Variables Conditions
Pulsing pressure (bar) 3,4,56,7
Nozzle diameter (mm) 6, 8, 10, 12
Venturi with or without
Pulse time 0.1 sec
Filter size (mm) ® 100 ~ 200 / L 2000 ~ 4000

Filter coefficient (1/m? 3.70 x 101

Table 4. Air supply following to pulsing pressure at pulse time 0.1 sec without venturi

Pulsing pressure Nozzle diameter

Primary air supplying

Secondary air supplying Total air supplying

(bar) (mm) (L/m?) (L/md) (L/m?)
3 1.81 2.58 4.39
4 2.41 3.41 5.82
5 6 2.81 4.07 6.88
6 3.62 4.66 8.28
7 4.22 5.22 9.44
3 3.22 4.57 7.79
4 4.29 6.01 10.3
5 8 5 7.14 12.14
6 6.44 8.08 14.52
7 7.51 9.23 16.74
3 5.03 7.11 12.14
4 6.70 9.34 16.04
5 10 7.81 11.13 18.94
6 10.06 12.52 22.58
7 11.73 14.40 26.13
3 7.25 10.25 17.5
4 9.66 13.49 23.15
5 12 11.25 16.0 27.25
6 14.49 18.01 32.5
7 16.90 20.59 37.49
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Table 5. Air supply following to pulsing pressure at pulse time 0.1 sec with venturi

Pulsing pressure Nozzle diameter Primary air supplying Secondary air supplying Total air supplying

(bar) (mm) (L/m2) (L/m2) (L/m2)
3 1.81 7.89 9.7
4 2.41 10.55 12.96
5 6 2.81 10.71 13.52
6 3.62 11.08 14.7
7 4.22 13.01 17.23
3 3.22 13.95 17.17
4 4.29 18.73 23.02
5 8 5 19.0 24
6 6.44 19.66 26.1
7 7.51 22.95 30.46
3 5.03 21.77 26.8
4 6.70 29.20 35.9
5 10 7.81 30.0 37.81
6 10.06 30.72 40.78
7 11.73 36.04 47.77
3 7.25 314 38.65
4 9.66 42.12 51.78
5 12 11.25 43.05 54.3
6 14.49 44.25 58.74
7 16.90 51.56 68.46
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Fig. 5. Total air supplying according to pulsing pressure,
nozzle diameter and venturi.

Table 6. Filter bag size and pulsing conditions
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Fig. 6. Off-line type pulse air jet bag filter reflection
distance following to total air supplying at 10 mm
diameter nozzle.
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Nozzle diameter — 10 mm

Pulsing pressure — 5 bar
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Fig. 7. Off-line type bag filter reflection distance ratio
according to filter bag at 5 bar, 10 mm diameter
nozzle, filter area 1.22 m?.
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