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Abstract

The purpose of this study is to predict the air jet projection distance in pulse air jet bag filter using numercial analysis
techniques. Based on experimental data using pilot equipment and coke dust from a P steel mill, this study calculated the
resistance coefficient of the filter bag and predicted the air jet projection distance based on various parameters such as
filtration velocity, pulsing pressure, inlet dust concentration, filter aspect ratio, and injection nozzle diameter using the
commercial CFD program CFD-ACE+ V2024.0(Applied Materials, Inc, USA), aiming to provide information necessary for
the design and operation of bag filter systems in the future. Results are as follows: Based on the simulation results according
to the inlet dust concentration, it was found that optimal pulsing is achievable with the nozzle diameter of 10 mm and pulsing
pressure of 5 bar or higher, with the air jet projection distance ratio of 0.75 or higher for low concentrations (0.5 ~ 1.0 g/m).
For high concentrations (2.0 ~ 3.0 g/m?), the pulsing pressure of over 7 bar is required; however, to extend the filter lifespan,
it is deemed appropriate to reduce the pulsing pressure by lowering the filtration velocity to less than 1.5 m/min or designing
the nozzle diameter of 12 mm or larger. Simulation results based on the filter aspect ratio suggest that, for low concentrations
(0.5 ~ 1.0 g/m? with a nozzle diameter of 10 mm and a filtration velocity of 1.5 m/min, design is feasible with a maximum
filter aspect ratio of 20 at 5 bar and up to 22.5 at 6 bar. Furthermore, increasing the nozzle diameter by 12 mm or reducing the
filtration velocity to 1.0 m/min could potentially allow design with a maximum ratio of 25. For high concentrations (2.0 ~ 3.0
g/m?, with a nozzle diameter of 12 mm and a filtration velocity of 1.0 m/min, design is feasible with a maximum ratio of 20 at
5 bar and up to 22.5 at 6 bar.
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Table 1. Composition of coke dust
Composition (%)
C SiO; AlLOs Ca0O T-Fe S Others Total
78.6 6.56 2.74 1.45 0.95 0.84 8.86 100
Table 2. Characteristics of bag filter
Characteristics Value
Material Polyester
Type Cylinder
Size (mm) 0 140 x 1850
Dust concentration (g/m?) 05/1/2/3

Filtration velocity (m/min)

075/1/125/15/1.75/2/225/25
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Fig. 1. Pressure drop of bag filter based on dust
concentration and filtration velocity.
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Fig. 2. Structure of bag filter in pulse air jet.
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Table 3. Pulsing conditions for CFD simulation
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Parameters Conditions
Filtration velocity (m/min) 05/1/15/2/25
Dust concentration (g/m?) 05/1/2/3

Pulsing pressure (bar) 4/5/6/7
Injection distance (mm) 110
Nozzle diameter (mm) 10/12
Table 4. Filter conditions for CFD simulation
Parameters Conditions
Filter type Cylinder
Filtration area 1.3854 m?
Filter diameter (mm) @ 130 ~ 150
Filter length (mm) 2,900 ~ 3,400
Aspect ratio 20/225/25
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Fig. 3. Air jet projection distance of pulse air jet bag filter according to filtration velocity at filter aspect ratio of 20: (a) pulsing
pressure 4 bar; (b) pulsing pressure 5 bar: (c) pulsing pressure 6 bar: (d) pulsing pressure 7 bar.
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Fig. 4. Air jet projection distance of pulse air jet bag filter according to pulsing pressure at filtration velocity 1.0 m/min: (a) dust concentratior
0.5 g/m’ (b) dust concentration 1.0 g/m?; (c) dust concentration 2.0 g/m’: (d) dust concentration 3.0 g/m’.

T WA BaleF wEA 7, o7 2] 7H]o [ﬂr% 24
Q270 Bl metAgeE JeER) Q] At

o] F7Fetell whet 24 P=5719] =A 55}7437}%
7Fsl=d), o] gAY Ho] 2715l ER Q¢ FHE &
5 SojoL 3y %1‘::]13}.0] =7}t O]E}(Simon

et al., 2007). %J7HE 273u)7} 20014 22.52 5713}
B, SR ok, G WA el B 20
N YEIY B4 EEA 2 ~
SHL, olakE 2|7ul7} 20914 252 F7leh, &
%%ym A EATE 6 ~ 9% TSk
ol oHE A7} 71945 1l 5871
-E’_—A} EAR I gash] fEolt 4571
o] o FolA o] e 2o oFstnz 7

FHZ s Hed, ole Az 3 B

[}

_|

4% 2

__rN B>
ines

rr

Mo M

T2 SR, 434
A} HA A ofakir 27 o] A5
Zrkelnz Brisl= Ao g A}i%t}.
AlEH o)A At }E2H, A5=(0.5 ~ 1.0 g/m?)
M= =&27 10 mm, 91¥EE 1.5 m/min € o,
G218l 5 bar §1 2704 ofTta A H] = ol
20714], 6 bar Q1 &304 2t 22.5742] AA7} 7Fs
T AR AREH, =EAFEE 12 mm & F7HA7]

SE O [e]
493 £5e A

AU AHEEE 1.0 m/min 22 AASHH oL 2]
ﬂ‘ﬂ]h 2|t 25712 A7} 7FeE AL &2 A S E

E3H EE(Q2.0 ~ 3.0 g/m)Y A= =52 12
mm, 9745 E 1.0 m/min € ©, 2393 5 bar °l|A
oAata 273 = [ 207441, BXIYE 6 bar =

22,5742 A7} s AR At Hr



Air jet projection distance

Air jet projection distance

0.90

0.85

0.60

CFDE 53t TA47174 A AgA] A

Aspect ratio

—=—20(10)

- - 20(12) ..
——225(10) -
- - 225(12)
b —a—25010)
- k- 25(12)

Air jet projection distance

4 5 6 7

Pulsing pressure (bar)

(@)

Aspect ratio
—=—20(10)
- - 20(12)
—e—225(10)
- - 225(12)
b —a—25010)
- k- 25(12) -.

Air jet projection distance

1 1 1 1

4 5 6 7

Pulsing pressure (bar)

(c)

2R dEE710 22AE A=

0.90
Aspect ratio
—=—20(10)
--=-20(12)
—e—225(10)
.- 225(12)
0.85 |- —4—25(10) ..
- k- 25(12) -
..
0.80 |-

o
N
G

o

9

=}
T

0.65 Il 1 1 1
4 5 6 7
Pulsing pressure (bar)
0.80
Aspect ratio
—a—20(10)
- - 20(12) -
—e—225(10) -
- - 225(12)
—A— 25(10) . .
0.75 | A 2502 .

0.70 -

0.65 -

0.60 1 1 | 1
4 5 6 7

Pulsing pressure (bar)

(d

Fig. 5. Air jet projection distance of pulse air jet bag filter according to pulsing pressure at filtration velocity 1.5 m/min: (a) dust concentratior
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