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Abstract

An electroresistivity probe was used to determine point properties of an air-fluidized bed of conducting
coke particles. Interruptions of current between the electrodes of the probe and a large wall electrode were
analyzed with the aid of a hybrid computer to yield information on bubble properties (frequency, volume
fraction, size and sizé distribution and rising velocity) as a function as a function of fluidization level,

particle size and position within the bed. The results are generally in agreement with available theory and

literature data.
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stainless steel o] 3 #ifi-& £9 A& A&er A9
BRZQ BN coke L F(35—200 mesh)E =/ FI2 3
o g vrol HiB)EAZ (Table 1).

Table I. Physical and Fuidizing Properties of

the Conductive Coke.

Size Range | Average Density  |Minimum Flu-

Diameter idizing Veloc-

mesh cm g/cm® ity, cm/sec
35- 48 0. 0344 1,846 6.80
65-100 0. 0154 1,777 1.83
150-200 0. 0086 1,784 0.63
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Fig. 2 Signal from Resistivity Probe
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Bubble Frequency and Volume Fraction as

a Function of Position in Bed
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Nomenclature

A : Cross sectional area of the column, cm?

C : A coefficient defined in Equation (8)

D : Diameter of the column, c¢m

d : Vertical distance between tips of probe, cm

1)y Average particle diameter, cm
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Fig. 8 Relationship between Bubble Velocity and Size
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d, : Average spherical cap diameter of a bubble for a
run, cm

d, : Average equivalent diameter of a bubble for a
run, cm

F(r,1/7;) : Two-dimensional array of 7, versus 1/7,

fii : Frequency corresponding to the i-th row and j-th
column of F(z,, 1/7,)

fit i)f is

«G(3,) : One-dimensional array of 7,

&; : Frequency corresponding to the j-th column of
G(z;) array

-g : Gravitational constant, 980 dyne/sec?

H : Vertical distance from the distributor, cm

XK : A parameter defined in Equation (6)

I : Average bubble length for a run, c¢m

l; : Average bubble length corresponding to the j-th
column of F (zy,1/7;)

. : Bubble frequency, sec™!

Q : Volumetric flow rate of gas, cm?®/sec

. : Dimensionless radial variable

T : Total data processing time, sec

£ : Time variable, sec

V : Superficial gas velocity, cm/sec

V', : Individual bubble velocity, cm/sec

Vs, @ Rising velocity of anisolated single bubble

V, : Average bubble velocity for a rum, cm/sec

V, : Superficial minimum fluidizing velocity, cm/sec

Ve : Rising velocity of an isolated single slug, cm/sec

¢ ¢ Volume fraction occupied by bubble phase

7, : Pulse width in unit of time, sec.

7, : Time delay between corresponding pulses in the
two channels of recorded data, sec.

75 : Time interval between two successive pulses, sec,

7y; : Midvalue of 7, corresponding to the i-th row of
F(zy, 1/72)

735 : Midvalue of 7, corresponding to the j-thcolumn
G(zs)

(1/7,); : Midvalue of 1/0, corresponding to the j-th
column of F(oy, 1/7,)

Aty ¢ Increment size of 7; in G (og)

AQ/7,) : Increment size of 1/7, in F (¢}, j1/75)

0 : Wake angle of a bubble.
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