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Abstract

Hydrodynamic characteristics such as gas holdup, liquid circulation velocity and bed
expansion in a hexagonal inverse fluidized bed were investigated using air-water system
by changing the ratio (A4s/A;) of cross-sectional area between the riser and the

downcomer, the liquid level(H/H), and the superficial gas velocity(Uy).

The gas holdup and the liquid circulation velocity were steadily increased with the
superficial gas velocity increasing, but at high superficial gas velocity, some of gas bubbles

were carried over to a downcomer and circulated through the column.
When the superficial gas velocity was high, the A4/A; ratio in the range of 1 to 2.4 di

d

not affect the liquid circulation velocity, but the maximum bed expansion was obtained at

Ay/A; ratio of 1.25.

The liquid circulation velocity was expressed as a model equation below with variables
of the cross-sectional area ratio(As/A;) between riser to downcomer, the liquid level(H/H),
the superficial gas velocity(U,), the sparger height{(H-Hs)/H], and the draft plate

level(Hy/H).
Uld = 11. 62U075( )1030( Ad) 052( H- H )091( )0 13
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Table 1. The correlation between gas holdup and superficial gas velocity in various types of air-lift reactor.

1 Seigal et al (1986) T Concentric split cylinder ‘ € = 0.017U,;0'71
' g o \ internal loop water
2. Popovic and Robinson £ = 0.465U " (1+Ad/A) " ®(lggr) 01
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(1988) 1 | non-Newtonian CMC solutions
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_ 059
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NOMENCLATURE

A cross sectional area [cm’]

H : reactor height [cm]

Hq : draft plate length [em]

H, : liquid height [cm]

Hp @ level between draft plate and reactor
bottom [cm]

Hs : sparger height [cm]

U, : superficial gas velocity [cm/sec]

Ui  liquid circulation velocity on the downcomer

[cm/sec]

%Y %55 F4%4 54 101

Greek Letters

™

: gas holdup [-]
o : constant in equation [1]
B : exponent in equation [1]

Subscripts

d : downcomer

T ! rser

I @ liquid

g - gas

b ! reactor hottom

w

. sparger

Mo
ro

4
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