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Abstract—Segregation phenomena occurred from variations of fine particle fractions(0.359 mm, 0.194 mm)
in a 0.109 m ID fluidized bed of coarse particle(0.715 mm) were measured by a differential pressure transdu-
cer and were analyzed by the standard deviation and mean pressure of pressure fluctuations. The variations
of minimum fluidization velocity according to fine particle fractions were investigated and the fluidized bed
behaviors such as bubble motion and particle mixing were interpreted by the standard deviation. The method
for determination of a minimum fluidization velocity from the linear relationship between standard deviation
and air velocity which has been applied only for the uniform sized particle system could also be applied
in the binary system. Segregation phenomena occurred by the difference of particle size could also be predic-
ted by the -pressure fluctuations.
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Fig. 1. Schematic diagram of experimental units.
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Fig. 2. Apparatus for measuring the fine particle fraction
in a binary system.
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Fig. 3. Standard deviation vs. air velocity with height
above distributor(fine fraction: 0.2).
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Fig. 4. Fine fraction vs. height above distributor with dif-
ferent size ratio(U,/U,,: 1.53).

0.40

0.20 o Dpe : 0.715 mm
Dp ¢+ 0.359 mm

5 mm
4 mm

Minimum fluidization velocity (m/s)

0.00 T T T
0.00 0.10 0.20 0.30 0.40
Fine fraction
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Table 1. Comparison of U,y results in binary system(particle size A:0.715 mm, B: 0.359 mm, C: 0.194 mm)
Bi Fraction Goosens Kumar Cheung Chiba Thonglimb This work
m'mtirri: of fine U, difference U, difference U, difference U,, difference U,, difference Uns
P particle (mfs) (B m/s) (@) (ms) (%) (mfs) (B m/s) (%) (m/s)
A&B 0.1 0308 —723 0.35 +542 0296 —10.84 0.305 —813 0.353 +6.33 0.332
02 0268 —325 0312 +1264 0248 —1142 0264 —469 0314 +1336 0.277
03 0.235 —748 028 +1024 0212 -—1654 023 —945 0.279 +9.84 0.254
A&C 01 0244 -3351 0289 —2125 0296 —1935 0227 -—3815 0289 —21.25 0.367
02 0175 —4205 0223 +2616 0.18 —4040 0.166 —4503 0215 —2881 0.302
03 0130 —44.21 0180 +22.75 0.135 —42.06 0.131 —4378 0.164 —2961 0.233
*(measuring height above distributor: 0.075 m)
Table 2. Various correlations for calculating the minimum fluidization velocity of binary mixture
Authors Correlation Definitions and comments
Goossens et al. M . . . dvplg Py —Pc
U,y=—1(33.7°40.0408GaMv)**— 33.7 Ga= ; M=
(1971 oy | ) | u? Po
F i
dus :.Rf‘_dﬁ dﬁ __T +_(1_7)X*)
1 pr pp
R,=(1—x")pte+x"p’p
Ri=(1—x")pfpd+ x pppd”
Kumar and dar (pp— pg) "™ g7 1
= 0.005. - dy=—F 5
Sen Gupta(1971) Uns 4 6 o022 S T
om=xt oFp+ X o'
Not restricted to binary mixture
Cheung et al.(1974) Uy L, d’
Umy:UI'm/( UFm: /)(‘P‘“ F <3
Chiba et al.(1979) U= Uy Recommended for solid particles
"”v(l_ Uty ) N ut,, completely segregating
U}'mf / X Upm!
Thonglimp(1981) Re,= (19.92+0.03196GaMv)** - 19.9
U g F7RHeR HaofEatsns) tadhe 7 Table 12 Z7]7} 2h2 slapitfol upe} 2 4f-53
o2 g, s5g Fole] 2P AE[15-19]9) *Lw 402
28] 0.715 mm, 0.194 mm JAFE A% Aol A= BE] A2 Azpel wlwste] viehlde) 7]Ee] AT
2717} e e Sgel mlmA A A% e A AEL FEAIA, FEABA FF R 2]
Bgol A RS B R Z AR ol FoiH A HAAT A f50] B e Hag 5
Aol HrgEsasd Yoohs AL Belw ol AEE AAslda, o) AshE ALl 4B
£ ol Fxold W& o2t EFY=E b Fig Alg dglow o 734” Table 2ol v}ebugict. Ta-
4% Holw oF 5 oglrh oleld FH-e7} AlstA o ble 1¢4] 0.715 mm, 0.359 mm<] =t A Aol 4
olbz Figelw qabe] EqEsl Agel Alelsh W AWM HrgEAEEE vlee) Aakel gt ulmA
A9 AHULEL o] g3l HAFENEEE 2USIA  2A7h 15% W)Y PuR s AT wolF
& o] 7 9] =k gixpRFol rfRER A i, 0.715 mm, 0.194 mme) 2L2 o] Folz Ao M= &
seEssRe Quel 2l 7 2R B e Egheo) elws 4wka) Aolzh gl ule} 7]
GENELE e 4 olont §52 A48 dEF 2o qipabe] Avksl oF 2045% WE o]} MUY
A (=]
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Fig. 6. Standard deviation vs. height above distributor with
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A, B : constant

D,  :bubble size in a fluidized bed [mm]

D,. :diameter of coarse particles [mm]

D,; :diameter of fine particles [mm]

D, :bed diameter [m]

AH :distance between two measuring positions [m]

H, :measuring height of pressure fluctuations above
distributor [m]

AP : pressure drop between two measuring positions
[kPa]

S.D. : standard deviation of pressure fluctuations [kPa]

t : time [sec]

T  :observation time [sec]
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Uns :minimum bubbling velocity [m/s]
U,s :minimuim fluidization velocity [m/s]
U, :superficial gas velocity through the distributor
[m/s]
X(t) : single recorded pressure fluctuation date [kPa]
€ : bed voidage
p, :gas density [kg/m®]
p,  :solid density [kg/m®]
i, :mean value of pressure fluctuations [kPa]
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