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Abstract—Collections of coal fly ash by high-temperature glassfiber fabrics were tested aiming at control
of particulates from industrial coal-fired boilers. Growth of dust deposition and pressure drop were investigat-
ed by varying filtration velocity and dust loading at a bench-scale test unit. Characteristics of fabrics recently
developed by Kangnam Ind. Co. (KN-448) were compared by those of imported fabrics manufactured by
Burlington Glass Fabrics Co. (BT-448). Pores of KN-448 were not so complete and uniform as those of BT-
448 and pressure drop across KN-448 was lower than that across BT-448. However relative difference of pressure
drops between the two fabrics was reduced with increasing dust loading.
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Table 1. Physical characteristics of test fabrics

KN-448, do- BT-44§, im-
mestic woven ported woven
glass fabric  glass fabric

Physical
characteristics

Weave pattern sateen sateen
Air permeability(m*/min/ 12.0 6.096-13.116

m? at 12.7 mmH.0)
Finish Teflon B* Teflon B*
Tensile strength

Warp (kg/25 mm) 136.0 136.2

Filling (kg/25 mm) 113.0 1135
Mullen burst (kg/cm?) 420 422
Weight (g/m?) 550.0 581.0
Thickness (mm) 0579 0.500
Fiber diameter (mm) 0.14 0.12
True density (g/cm?) 22 22
Bulk density (g/cm®) 0.95 1.552
Void fraction (-) 0.57 0.47
Media uniformity Fair Excellent

* Du Pont’s formulation designed to lubricate glass fabric
for gaseous filtration in corrosive or high temperature
environments.
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Fig. 1. Pores of test filter media (substage illumination,
40 X magnification).

Table 2. Particle size distribution of test dusts

No. 10 test dust No. 17 test dust
Size, (um) (wt % less) Size, (um) (wt % less)

480 100.0 12.0 100.0
32.0 99.9 8.0 90.2
240 99.9 6.0 83.1
16.0 96.9 4.0 68.3
8.0 70.9 3.0 61.5
6.0 54.2 2.0 42.6
4.0 28.1 15 23.1
3.0 18.0 1.0 15.3
1.5 9.5
1.0 8.2
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Fig. 2. Scanning electron microscopy of test dust (2020
X magnification).
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Fig. 3. Flow diagram of bench-scale fabric filter test unit.

A: test dust feeder B: dust disperser

C: diffusion chamber D: test fabric

E: fabric holder F: U-type manometer
G: cascade impactor H: absolute filter

I : orifice J ¢ rotameter

K: dryer L : dry gasmeter

M: motor N

: vacuum pump
PG : pressure gauge
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Fig. 4. Particle dendrites on a single filament (V=0.86
m/min, W= 1.00 g/m?; 80X magnification).
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Fig. 5. Growing of particle dendrites and bridge formation
(V=0.86 m/min, W=2.55 g/m?; 40X magnification).
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Fig. 6. Beginning of uniform deposition of particles on test
fabrics (V=4.31 m/min, W=27.05g/m% 40X
maghnification).
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Filtration velocity, m/min
Fig. 7. Effect of filtration velocity on pressure drop across
the two test fabrics at various dust loadings (MMD=
2.4 um).
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Fig. 8. Effect of dust loading on pressure drop across the
two test fabrics at various filtration velocities
(MMD=2.4 um).
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Fig. 9. Effect of filtration velocity on pressure drop across

KN-448 at various dust loadings with two types

of test dust having different mass median diame-
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Fig. 10. Effect of dust loading on pressure drop across
KN-448 at various filtration velocities with two
types of test dust having different mass median
diameters.
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NOMENCLATURE

: filtration velocity [m/min]
: dust loading [g/m*]

MMD : mass median diameter
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