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Abstract—Fourteen different styrofoams having diameter range from 0.0965 to 0.219 cm and density range
between 0.2 and 0.705 g/cm® were used to investigate bed expansion characteristics in an inverse fluidized
bed. Two models for predicting bed expansion were examined and compared with the experimental data.
The expansion index, n, was little difference between the predicted values from the two models and the
measured values. In the view of U, the predicted values of the two models were well agreed with the
experimental data. Model 2 could be more concisely applied to predict the bed expansion without restriction
of Rey.
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Fig. 1. Schematic diagram of an inverse fluidized bed.
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Table 1. Physical parameters of the solid particles

Table 2. Correlation of Ga and Re,

No. dimm)  p,(kg/md) £ d/D No. Ga Re{Exp.) RelEgq.(4),(5)] Re[Eq.(6)]
1 0.965 705 040 0.0386 1 2598 45 47 42
2 0.992 620 040 0.0397 2 3635 57 60 52
3 1.510 717 041 0.0604 3 9548 105 114 94
4 1435 650 041 0.0574 4 10135 111 119 97
5 1435 580 041 0.0574 5 12548 120 133 111
6 1435 410 041 0.0574 6 17085 141 155 133
7 1.610 530 041 0.0644 7 19222 150 164 143
8 1.695 536 041 0.0758 8 22143 159 172 155
9 1.435 200 041 0.0574 9 23167 168 180 159

10 1.716 530 041 0.0686 10 23274 165 180 159

11 1.840 490 041 0.0736 11 31135 202 209 189

12 1.840 380 0.41 0.0736 12 37850 217 230 212

13 1.840 281 041 0.0736 13 43894 236 248 231

14 2.190 270 041 0.0876 14 75141 322 324 315
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Table 3. Summary of experimental results

No Exp. Model 1 Model 2
’ n U n U; n Ui
1 348 427 338 451 350 3.08
2 341 524 334 553 34 4.78
3 4.18 6.05 341 6.60 348 542
4 4.27 6.78 3.37 727 344 592
5 3.37 733 334 811 339 6.78
6 331 767 328 843 333 7.24
7 3.37 763 334 835 3.38 7.27
8 347 931 344 1008 348 9.07
9 3.25 858 323 921 327 812
10 3.38 766 335 839 339 7.38
11 2.58 927 258 959 338 8.67
12 2.57 996 255 1057 258 9.72
13 255 1083 254 1139 255 10.60
14 247 1202 247 1212 247 1175
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Fig. 2. Correlation between liquid circulation velocity and
bed porosity in annulus[Ne. 1-5].
(®@: data of this study, O: data of Karamanev-Ni-
kolov[9])
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Fig. 3. Correlation between liquid circulation velocity and
bed porosity in annulus[No. 6-10].
(@: data of this study, O: data of Karamanev-Ni-
kolov[9])
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A :cross-section area of cylinder [cm?]

Ga : Galileo number defined by d3g(p, — p,) p1/p? when
pr>py [-], by d°g(p,—p)pi/p® when p<p, [-]

Cp :particle drag coefficient [-]

d :particle diameter [cm]

D :tube width [cm]

D, :annular tube diameter [cm]

D, :draft tube diameter [cm)

g :gravity acceleration [cm/sec?]

h, :initial bed height [cm]

h  :bed height [cm]

M, :particle mass [g]

n :expansion index [-]

Re, :terminal Reynolds number [-]

Re,, : minimum fluidization Reynolds number [-]
U  :superficial liquid velocity [cm/sec]
U, :the extrapolated value of U as & approaches 1

[em/sec]
U, :minimal fluidization velocity [cm/sec]

U, :terminal velocity of solid particle [cm/sec]
a2|olA 2Xt
€ :bed porosity [-]
g :bed porosity of a fixed bed of particles [-]
p  :liquid viscosity [g/cm-sec]
o :liquid density [g/cm®]
p, :particle density [g/cm’®]
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