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Abstract

In order to elucidate the effects of particle properties and operating conditions upon the
minimum fluidization velocity and mixing-segregation phenomena in the fluidized bed of binary
particle systems, the pressure drop across the bed, mean voidage in the bed and axial distri-
butions of jetsam concentration were measured in the bed with various combinations of
different particles under various gas velocities and mean compositions of particles. Apparent
minimum fluidization velocity ums of the bed of binary particle systems which tends to segre-
gate was defined relevant to the extent of segregation in the bed. It was demonstrated that
the values of the apparent u., are dependent upon the mode of gas velocity change prior to the
measurements. It was also shown that the operating conditions such as gas velocity, bed
height, average concentration ratio of particles in binary systems are important parameters
which affect the extent of the segregation of particles which is due to the difference in size and
density. A concept of segregation map which facilitates the mixing state of particle systems

was proposed.
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Table 1 Properties of particles

. 4 Oms d Ut
particle Gg/o®) Gglmd Gy (mfy e S

Copper shot 8900 5270 163 0.092 1.00 spherical
CS) 194 0.122 1.58

254 0.182 3.08
Copper powder 8390 2760 163 0.115 1.25 irregular
(CP)
Glass beads 2520 1450 115 0.016 0.12 spherical
(GB) 163 0.023 0.25

194 0.032 0.41

274 0.071 1.30

385 0.115 2.95

3857 0.144 3.70
Hollow char* 1080 590 650 0.170 7.60 spherical
(HO) 775 0.225 11.60
Silica bolloons™* 190 89 359 0.0079 0.18 spherical
(SB)

*  Hollow carbon particles produced from the cracking fuel oil residue.
** Hollow thin-walled silica particles produced from volcanic ash.
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Fig.1 Typical mixing/segregation states. u

s Uy u
(a) Completely mixed, F Uy WYys Us p
(b) Completely segregated, superficial gas velocity, wu,
(¢) Partial mixing Fig.2 Effect of the mixing/segregation state on

the relationship between bed pressure
drop and superficial gas velocity (ideali-
sed)—-— Completely mixed (a), ———
Completely segregated (b), —— partial
mixing {(c).
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(a) Apparent minimum fluidisation velocity.
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(b) Bed voidage.
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Table 2 Which component is jetsam?

Case 1 Size ratio of order 1 [ref. 2]

la. Density ratio=1; bigger component is jetsam

1b. Density ratio=1; heavier component is jetsam
Case 2 Bigger component»smaller component : %smaller - 100%[ref.8]

2a. Bigger component denser than bulk density of smaller; bigger is jetsam

2b. Bigger component less dense than bulk density of smaller ; smaller is jetsam
Case 3 Bigger component»smaller component : %bigger— 100%(present work)

3a. Bigger component denser than smaller ; elutriation of smaller

3b. Bigger component less dense than smaller ; either may be jetsam
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Fig.5 Segregation pattern for fast defluidisation
; effect of gas velocity
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