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Study of a Packed Bed Dust Collector

—Dust Collection Characteristics Inside the Bed in a Fixed Bed—

Kenzou WADA, Takuya SUMIYOSI, Tosihiro KATAYAMA,

Nobuaki OSIMA, Masaki HORI and Nobuo HAYANO

Abstract

In recent years, the collection mechanisms of granular packed beds have been investigated and

considered to be a suitable filter for the treatment of high temperature, corrosive and combustible gases.

In this report, the filtration performance of the packed beds was experimentally investigated using beds

of various thicknesses and varying fluid velocities. Dust collection characteristics inside the bed were

estimated, and the effects of the specific deposit of dust on the collection efficiency and on the pressure

drop were discussed.

The results show that the dust collection characterristics change with the bed depth and with time

duration. The effect of the specific deposit of dust on the collection efficiency is most significant at low

fluid velocity.
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Table 1
dust.

Experimental apparatus.

Properties of the packing medium and the

average diameter (mm)

standard deviation

void ration

particle density (8 /)

bulk density (g /)
(aerated)
(packed)

packing medium Dust
Coke Fly ash
4.51 11.1x1073
0.44
0.686
1.8 2.18
0.469
0.891
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Fig, 2 Transient behavior of the log-

collection efficiency with time.
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Fig, 3 Relationship between the average

log-collection efficiency and the
superficial fluid velocity.
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Fig, 4 Transient behavior of the pressure

drop with time.
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Transient behavior of the colleciton efficiency of the unit layer.
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Fig, 12 Relationship between @« and the spe-

cific deposit of dust.
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CELT 5, 2 8HEDKRCEAIZY, BB
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110 (110)

TREbZEicERHT2LEbLNS (Fig. 12).

E=AKES
A =cross-sectional area of pipe (o)
C =dust concentration (g/cm?)
D, =diameter of dust particles (um)
d =diameter of pipe (cm)
E =dust collection efficiency (=)
E,. =fractional collection efficiency (-]
f =function of particle size distribution
(gm!)
L =thickness of packed bed (cm)
m =sgpecific deposit of dust (8/cm)
Re =Reynolds number (-)
t =time (s)
u =superficial fluid velocity (em/s)
v =fluid velocity (em/s)
x =bed depth (cm)
a =cross-sectional area ration of pipe (-]
AP =pressure drop (Pa)
Ap =pressure drop of the unit layer (Pa/cm)

n =collection efficiency of the unit layer(cm™')
e =fractional collection efficiency of the unit

layer (em=1)
A =coefficient of pipe friction ()

Vol.39 No.1 (1988)
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u  =fluid viscosity (Pa-s)
p =fluid density (g/cx)
< Subscripts>

e =no-load
i =ingoing
m =under load
0 =clean bed
< Superscripts>

=average value
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