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Abstract

A study is to predict the effective pulsing distance following to the pulsing pressure, nozzle diameter, filtration velocity
using numercial analysis techniques and use it as an efficient operation condition and economic data for on-line type pulse air
jet bag filter. Filtration area 6 m® condition, calculate filter resistance coefficient for simulation through the primary
experiments using coke dust. For CFD simulation, analysis pulsing characteristics about nozzle diameter, filtration velocity
and pulsing pressure. The maximum pulsing length of on-line type pulse air jet bag filter, in 10mm nozzle, filtration velocity
1.5m/min and pulsing pressure 5 bar conditions, is 2,285 mm, maximum length is 76.2% of the total filter bag, which is
sufficient to pulsing. In 12mm nozzle, pulsing pressure 5 bar and filtration area 1.22 m? conditions, the maximum pulsing
length of on-line type pulse air jet bag filter is 1,744~2,952 mm, and the maximum length is 2,952 mm indicates pulsing air
can be reached to the bottom of filter bag. When the nozzle diameter is increased 8mm to 10mm, maximum pulsing length is
extended 40~47%, and increased 10mm to 12 mm, maximum pulsing length is extended 10~17%. For effective pulsing, over
the 5bar of pulsing pressure and larger than 10 mm of nozzle diameter are required.
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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 (kg/m) 1,780
Components (%)
C SiO; AlLOs T-Fe Others Total
78.6 6.56 2.74 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/s) 0.166
Number of bags 16
Total filter area (nf) 5.98
Filtration velocity (m/min) 1.5
Initial pressure drop (Pa) 206
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Table 3. CFD simulation conditions
Variables Conditions
Pulsing pressure (bar) 3/4/5/6/7
Nozzle diameter (mm) 8/10/12
Filtration velocity (m/min) 1/15/2/25/3
Pulsing type On-line
Filter size (mm) @ 100 ~ 200 / Z 2000 ~ 4000
Filter coefficient (1/m?) 3.70 x 101
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Fig. 1. Bag filter pressure drop according to inlet
dust concentration (Vs = 1.5 m/min).
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Fig. 2. Pulse air jet bag filter diagram.
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Fig. 3. On-line type pulse air jet bag filter effective pulsing

distance following to filtration velocity at 8 mm
nozzle.
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Fig. 4. On-line type pulse air jet bag filter effective pulsing
distance following to filtration velocity at 10 mm
nozzle.
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Fig. 5. On-line type pulse air jet bag filter effective pulsing
distance following to filtration velocity at 12 mm

nozzle.
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Fig. 6. On-line type bag filter effective pulsing distance

according to filter bag diameter at 5 bar, 10 mm
nozzle, filtration area 1.22 m*

Table 4. Filter bag size and pulsing conditions
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Fig. 7. On-line type bag filter effective pulsing distance
according to filter bag diameter at 5 bar, 12 mm,
filtration area 1.22 m*

Filter bag diameter (mm) 100 125 150 175 200
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