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Abstract : The effects of inlet gas velocity (0.26-0.31 m/s), inlet gas temperature (315-353 K) and the mass ratio (0.1-0.4) of fine
polymer (crosslinked poly methyl methacrylate beads) to inert medium particles on the drying rate of fine polymer ina 0.15 m-ID
x 1.0 m-high inert medium fluidized bed dryer have been investigated. Crosslinked PMMA beads of 20 pum (group C) were used
as fine polymer, and glass beads of 590 um (group B) were used as the inert medium. The drying rate increases with increasing
inlet gas temperature and velocity. However, the drying rate decreases slightly as the mass ratio of fine polymer to inert medium
particles increases. The particle size distribution of dried fine polymers was mono distribution.
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1. Rotameter

2. Preheater

3. Solenoid valve
4. Windbox

5. Distributor

6. Main Column
7. Cyclone

8. Bag filter

9. Pressure transducer
10. Data acquisition
11. Personal computer
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P. Pressure tap

Figure 1. Experimental apparatus of batch drying in an inert medium
fluidized bed dryer.
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Table 1. Ranges of experimental variables

No. Variable Unit Operating range

1 Gas temperature K 315, 323, 338, 353

2 Gas flow rate m/s 0.26,0.27,0.29, 0.31

3 F/1 ratio — 0.1,0.2,0.3,0.4
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Figure 2. Particle size distribution of dried PMMA beads, (a) 340
pum of inert medium particle; (b) 590 pm of inert medium
particle.
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Figure 3. SEM images of the dried PMMA beads, (a) x 400; (b) x
15,000.
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Figure 4. Variation of the various gas humidities and temperatures
with the elapsed time.
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Figure 7. Variation of the drying rate; d, = 0.59 mm, U, = 0.26 m/s
and FP/IM =0.1.
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Figure 8. Effect of inlet gas temperature on the maximum drying
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AMERS
A . cross-sectional area of column, [m’]
d, . diameter, [m]
DRiax @ maximum drying rate, [kg H,O/m’ s]
m : mass, [kg]
mg : mass flow rate, [kg/s]
Ma : molecular weight, [kg/kmol]
P . pressure, [Pa]
Peq : saturated vapor pressure, [Pa]
Rp : drying rate, [kg H,0/m’ s]
T : temperature, [K]
Tg, g0 : temperature of inlet or outlet gas, [K]
t : time, [s]
U, : velocity, [m/s]
A% : humid volume, [kg/m3]
Yoo, & : absolute humidity of outlet or inlet gas,

[kg H,O/kg dry air]
) : relative humidity, [-].
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