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Abstract—The profile of pressure difference and mixing degree were investigated with binary system of different den-
sity using PMMA(poly methyl methacrylate) and sand(or manganese ore) in a 0.109m LD. gas fluidized bed. This study
is carried out the systems jetsam rich system and flotsam rich system. A study on mixing-segregation phenomena was per-
formed by the analysis of the profile of pressure difference, and the results were confirmed with mixing degree using sieve
test. It was found that the take-over velocity was obtained from the value of specific gas-velocity which observed by tran-
sition of the slope in a pressure differences profile. The mixing degree is related with variation of the bed pressure dif-
ference measuring height of axial position according to gas velocity.
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Fig. 1. Experimental facilities and data processing system.
1. Fluidized bed 9. Cyclone
2. Humidifier 10. Manometer
3. Pressure transducer 11. Vibrating discharger
4. Power supplier 12. Flowmeter

S. Amplifier 13. Regulator
6. Personal computer 14. Air filter
7. Hopper 15. Compressor

8. Screw feeder
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Fig. 2. Apparatus for measuring the fine particle fraction in a binary
system.
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Table 1. Experimental conditions

Operating variables Operating conditions

Aspect ratio(L/D) 1
Gas velocity(m/sec)

0.107-0.857
Sand particle size(mm) 0.715
PMMA particle size(mm) 1.545, 0.715, 0.359
NMD particle size(mm) 0109

PMMA volume fraction

Table 2. The properties of sample particles

p(kg/m) d(um) U fmisec) €,
Sand 2,620 715 0.360 048 0.67
PMMA 1,190 1,545 0.445 051 0.49
PMMA 1,190 715 0.262 059 0.53
PMMA 1,190 359 0.010 0.66 0.47

Natural manganese ore 4,870 359 0.120 0.59 0.52
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Fig. 3. The effect of air velocity on sand concentration with axial

bed height(sand; 0.715mm, 30 vol%, PMMA; 0.715mm, 70
vol%).
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Fig. 4. The effect of air velocity on sand concentration with axial
bed height(sand; 0.715 mm, 70 vol%, PMMA; 0.715mm, 30
vol%).
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Fig. 5. Pressure difference for bed region with gas velocity(sand; 715

pum, 70 vol%, PMMA; 715 um, 30 vol %).
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Fig. 7. Pressure difference for bed region with gas velocity(Manganese

ore; 0.359 mm, 70 vol%, PMMA; 0.359 mm, 30 vol%).
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Fig. 9. Pressure difference for bed region with gas velocity(Sand;
0.715 mm, 70 vol%, PMMA; 0.359 mm, 30 vol%).
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Fig. 11. Pressure difference for bed region with air velocity(sand;
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Fig. 12. Bed voidage according to air velocity(sand; 0.715 mm, 30 vol
%, PMMA; 0.715 mm, 70 vol%).
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Fig. 13. Bed voidage according to jetsam fraction(U=0.393 m/sec).
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ALEI1E

: Archimedes number [-]

: bed diameter [m]

: particle diameter [mm}

: dimensionless drag force [-]

: acceleration of gravity [m/sec’]

: bed height [m]

: bed height at fluidization state [m]
: height above distributor [m]

: static bed height [m]

: pressure [kPa]

TS D ED® e TR

Re : Reynolds number [-]

U :superficial gas velocity [m/sec]

U, : minimum fluidization velocity [m/sec]
X :fraction of particle [-]

JzjojA £X}

8  :bed expansion ratio [-]

€ :bed voidage [-]

&, :bed voidage at minimum fluidization velocity |- ]
p, :gas density [kg/m’]

&4 S A36AH M1z 19984 23

p. : particle density [kg/m’]
¢ :shape factor, sphericity {-]
SIA%}
J  :jetsam
F :flotsam
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