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Measuring minimum fluidization velocity of Geldart particles by
use of electrical capacitance tomography
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Abstract: The electrical capacitance tomography (ECT) technology was used to measure the minimum fluidization
velocities of Geldart A particles in fluidized bed. The results show that the fluctuation of solid fraction obtained from the
ECT images can be well related to the pressure drop profile along the bed by altering the gas velocity. As the pressure
drop across the fluidized bed is considered as a standard method for determining the minimum fluidization velocity,
which provides a method for measuring the minimum fluidization velocity of Geldart A particles.

Key words: electrical capacitance tomography; the minimum fluidization velocity; fluidized bed measurement

(CT)
[3]
GELDART M
4 A ECT
(FCC) (MTO) [4-6] [7-8] [9-10]
A [11-12] (ECT)
[13-14]
(2] ECT A
2016-01-15 2016-03-09
(Foundation item) (91334205) (Project(91334205) supported by the National Natural Science Foundation of China)

E-mail: maoye@dicp.ac.cn



11 ECT

3917
1.2
ECT A DMTO
1
DMTO
11 80~106 um  48~53 um
3
( ) 2
BROOKS SLA5850S1AAB1C2A1 1
20.7 mm 23.0 mm 1 SREedbbhegAn MR Ao 23 A
ECT( ) Table 1 Experimental materials and experimental conditions
| Dy / /
ECT um pm  (gem ) g fem
ECT 80~106 81.78 1.52 A 70.0 253
ECT 8 48~53  48.09 152 A 67.3 24.7
25cm ECT
1 100
525 22.25cm
80F
X
< 60r
ES)
&
40
3 #
20t
0 50 100 150 200 250 300
OBk B /um
/um 1—48~53 2—80~106
2 MAEEN A
PR Fig. 2 Particle size distribution
I VAL
13
ECTH A R4 ECT
DMTO
ECT
131 REERMEZE
1— 2— 3— 4—
5—ECT( ) 6—ECT( )

1 RBE

Fig. 1 Experimental facility



3918 ) hll
100 Hz
2
2 000
1.3.2 ECT =#A4FE
ECT 21 ECT
2 DMTO ECT
ECT 2
ECT
1.3.3 ECT &¥n=
ECT
0 cm/s 30 min ECT
48~53 um
0.253 cm/s
ECT 0.258 cm/s
0cm/s ECT
80~106 um 1
ECT
ECT 0.575 cml/s 3 2
55 Hz 1000
ECT ECT
3

2 442 48~53 um A= 80~106 um ¢ A B A AR AR T L. TFEHAB> A B %

Table 2  Gas-solid distribution images of catalyst particles with particles sizes of 48-53 um and 80—106 um under different gas

velocities
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Fig. 3 Solid content curves of catalyst particles with particle sizes of 80106 pm and 48-53 um in and before initial fluidization bed
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