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Effect of inlet structure of filtration system on the removal
characteristics of iron particles by ceramic candlefilters
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Abstract

Wet-type particulate removal system is employed in most of ironmaking processes. These de-dusting systems
require additional downstream aggregates for treatment of water and for drying of the collected slurry. Thus dried
slurry can be pressed in shape of briquettes and recycled in the steelmaking process. Different from the wet-type,
the dry-type particulate removal systems generate no slurry. A high-temperature, high-pressure de-dusting system
with inertial inlet was developed. The target application of this system was to remove particul ate matter generated
from the novel ironmaking process and other steelmaking processes. In this study we conducted tests with this newly
developed system to evaluate the performance of the silica-carbide (SiC) ceramic filters. In addition, for purpose of
comparison, we also conducted tests with a unit which has conventional direct inlet. Fe-Particles collected from the
novel ironmaking process were used in our tests as test dusts. The temperature and the pressure were kept constant
at their respective values 800°C and 3kg/cm?.

Key words : Wet-type de-dusting system, Dry-type de-dusting system, New ironmaking process, Inertia inlet, Direct
inlet, Silicon-carbide ceramic candle filter
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Figure 1. Structure of high temperature, high pressure filter
test unit and typical flow pattern of gas and particulate.
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Figure 2. Structure of inertial inlet (a) and direct inlet (b).
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Figure 3. Schematic diagram of experimental.
Table 1. Experimental conditions 1.6E+01 7i 10
— - - =~ Mass of particles {' 1 -
Test filter Silicon-carbide ceramic LAE+0L | . cumulative mass E S
filter 12E4+01{ | distribution / / 2
Filtration area, m? 0.294 g 105401 [ ] | i
A . : ~ Font
Filtration velocity, rr_1/m|n , 05~10 g 806400 : De 5pO : elscei o g
Inlet dust concentration, g/m 20.0 S ; [ po0: 6.61um =
Pulse-jet air pressure, kgy/cm? 5.0 AL I =
Pulse duration, msec 100 4.0E+00 ] E
Cleaning onset filter pressure 50 20E+00 P G
arop. mmk;0 . 0.0E+00 SERMEN. - e 0.0
Inlet air temperature, °C 800 0.1 1 10 100
Inlet air pressure, kgi/cm? 3 Aerodynamic particle size, um

= dAspl fAskle) 2 A7l AYP22e Tale
1o] vheheh Age wA YA e S5
A HFANA == 3.0kg/cm? 800°C =719 ulj
7b Foll e BAE AHE-3RlEk Figure 4o
AFE A AR zrlREE debldh A4S
AAte] AW of 3.58¢g/mL o], F7HAL=7)
(number median diameter):= 3.66 umo|t}. 1734+37]
9] feke dekgF 2474 (BROOKS, Model 5851E
MFC, mass flow controller)ZS- o] &3l dA Hafo

Particle and Aerosol Research #| 54 A 43

Figure 4. Particle size distribution of test dust.
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Figure 5. Pressure drop variations of the ceramic filter with inertia inlet and direct inlet.
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Figure 6. Cleaning intervals along the cleaning numbers.
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Figure 7. Comparison of residua pressure drops with inertial
inlet and direct inlet.
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Figure 8. Comparison of fractional efficiency with inertial inlet and direct inlet.
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Figure 9. Comparison of overall collection efficiency with
inertial inlet and direct inlet.
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Nomenclature

a : height of inertial inlet, mm

b : width of inertial inlet, mm

C : inlet dust concentration, g/Sm®
D, : diameter of inner tube, mm
Dg: diameter of body, mm

d; : diameter of direct inlet, mm
H, : height of inner tube, mm

P :inlet hot air pressure, kg/cm?
Ps: pulse air pressure, kg/cm?
Py : pulse duration, msec

T :inlet hot air temperature, °C



ARG fF2el wpE ADE e AR AASA vA= 4% 197

V; : filtration velocity, m/min
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