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Abstract—The determination method of minimum fluidization velocity from the linear regression of stan-
dard deviation of pressure fluctuation according to air velocity was investigated with binary mixture of sand
and PMMA in a 0.109 m LD. fluidized bed. The experiments were performed with change of operating
variables such as the fraction of flotsam and particle size, and the measured values of the minimum fluidization
velocity were compared with those obtained by the other researchers. The air velocity for this method has
limited from well mixed region to freely bubbling region in a fluidized bed. The optimal measuring height
of pressure fluctuations seems to be at middle levels on the axis of a bed, where the solid is well mixed.
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Fig. 1. Experimental apparatus and data processing sys-

tem.

1. Fluidized bed 8. Cyclone

2. Humidifier 9. Air filter

3. Pressure transducer 10. Compressor
4. Power supplier 11. Flowmeter
5. Amplifier 12. Regulator
6. Personal computer 13. Manometer
7. Printer
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Table 1. Experimental conditions

Operating (()ndmons )

Operating variables

Aspect ratio(L/D) 1

Gas velocity(m/sec) 0.107-0.857
Sand particle size(um) 715
PMMA particle size(um) 1545, 715, 359

PMMA volume fraction 0.1-09

Table 2. The properties of sample particles

pplkg/m?)  d(um) U,Am/sec) & o
sand 2620 715 0.360 0.43 0.67
PMMA 1190 1545 0.445 051 049
PMMA 1190 715 0.262 0.59 0.53

PMMA 1190 359 0.100 0.66 047
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Fig. 2. Standard deviation for height above the distributor
with air velocity(sand: 715 pym, 30 vol% PMMA:
715 um, 70 vol%).
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Fig. 3. The effect of air velocity on sand concentration
with axial bed height(sand: 715 pm, 30 vol%
PMMA: 715 um, 70 vol%).
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Fig. 4. Standard deviation for height above the distributor
with air velocity(sand: 715 pm, 70 vol% PMMA:
715 um, 30 vol%).
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Fig. 5. The effect of air velocity on sand concentration
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ageg & Fata 0.05mo A$ Eg=s AR £
£¢ Jeh iz gloh =7 Fig 3ol A% Ealgho 2 M
004 mal XHe] 71 £& EFPEE Holx Utk W
2}2] Fig. 6l 229} PMMA®] &3§v)e] w2 =39
Ay ¥ Fe BEHURE itsled 7 HLHF
45 s eIl oy Mot o] HAafE3E
& Ao ZRE 0.05mel A Aol 4] jetsam &)
o Z7ket #A Fohsta Qloh e A Al A HE 2FA
st gl o9} o] A A He|Ae AL jetsam
Egmlel v} dAsHA VehtA] Eihs AL shEae
F9 RFEUAE ffo g} SAHGeRR fdo
w2 Ewesl Hele g 7| £ A% HElE qlalo vehd
o[}, 2B g} QB AFTHAE o) 47 o]

3-3. YR E9 BEMAIZEE 78 HARS S

=
0.4
o
-] o o
. o ©
o3 . °
%) a
3 ° °
~0.2 4 o
E s
Joid eyt
ohtae 0.050
AAAAA 0.075
oooao 0.100
0.0 T T —T T
0.0 0.2 0.4 0.6 0.8 1.0

Sond volumn fraction

Fig. 6. Minimum fluidization velocity for measuring height
above the distributor with sand mixing fraction
(sand: 715 ym, PMMA: 715 pm).
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. conatant

. constant

: superficial gas velocity [m/sec]
K :mean pressure [kPa)

T :obervation time [sec]

S.D. : standard deviation [kPa]

t :time [sec]

X(t) : simple time history at time t
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