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Abstract—The pressure fluctuations along the axial distance above the distributor were measured by a
differential pressure transducer in a 0.109 m ID fluidized bed of sand particles(0.715, 0.359 and 0.194 mm).
The pressure fluctuations were analyzed by the standard deviation and the distribution of power spectrum.
The effect of particle size on the pressure fluctuations was investigated with different gas velocities and
static bed heights to interpret the fluidized bed behavior such as bubble motion and particle mixing. The
amplitude of pressure [ tuation was greatly affected by the particle size and exhibited a maximum value
at which the distributior: . | power spectrum has the most wide and complicate peaks, thus, the most vigorous
bubble motion and particic mixing took place at that position in a fluidized bed.
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Fig. 1. Schematic diagram of experimental units.

A(2)ell A T BERAE FEIHANA B2,
T, F<toll ¥ 25l st wysl AA o))
s omgit

Power spectral density function® random data2]
A1Zb FAPrE HlEs gddog AR ggoln]
auto-correlation function®] Fourier transformdt 7o

2 ggs 43 2ok
G,(f):zjf R.(v) exp(—i2nft) dr (3)

¢37)4] R.(t) & auto-correlation function® 2. t}2-¢)

A(4)¢} 7,
i 1 rr
R.(0) =lim ?jo X(0)-X(t+1) dt @

Power spectral density function-& Fo]%l 204
7} frequency®] oi\iz] ¥-E& vepdeh. A% ran-
dom signal®] 3412 Bendat9} Piersol[9]ol] 2j&] 7]
=5 Hrt

3. AEER W Uk

3-1. AEER

E AYeIA ST AL Fig 13 oo 27 §
57 FARE Preld ok 53 EE 2 F
FAA} FE3oR PAHe] 9lon 15hps) 25
BN cI83lel f52ed B8 Bl Fo3
I SES A Uikl A A dol)
Aste] 530 FFH7) Wol 24712 FRAA 4
HEE7E 50%7 HEE st 52 30 94
#2T 5 gle WA 0109 m, ¥0) 1.8 me| b= S
AHgstdon ofgege 2elr) slsto] paido
Y F9oR 005m BHeR 2Y7E 45
v} 7]A) #-Abgt-8- Atlas Minerals and Chemical Co.2]
pore Z7] 100 ym, %7 1.5 mm Vyon porous plastic



7I-2 FE5FAA dAZ7I7F S qkH e el X g 129

Table 1. The properties of sample particle

Particle size(mm) Ems U,.,{m/s)
0.715 0.449 0.36
0.359 0.465 0.12
0.194 0.520 0.047
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Fig. 2. Standard deviation of pressure fluctuations along
the axial position of the bed.
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Fig. 3. Standard deviation of pressure fluctuations along
the axial position of the bed.
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Fig. 4. Standard deviation of pressure fluctuations along
the axial position of the bed.

HEAaRZo g slgkste 7S o ¢ qlok ol E e
o] AFAEY 273[5 18]9 5 2k o)#d FA4Y
#)41-¢ Drahos S5[18]& Hehzte 7k Fols 7|
¥ F7|9} Z2] AARu]7} 15% ©]31E 2H= freely bub-
bling heighte} s}3 o}t o7& Fig. 2, 3¢ Azl A
o F URo) FHo] W& AR BAs=E
&3 s 4o] @ 4= glrk Fan §[5]& o] 4] 1"&%
Zu) 9] bulk density2] W3}l &g Hola} WHE 3} )
Z &7)|%Fo|7 Frlebd AA7IEY =79 Al
Wzt F718b7] dldell 5ol $7184E 7| xe]
A odge] FHE-Z o]FI= WL eI Qlth
el 0359 mm gAFe) ASdle o)eldt HyE X
o1z] 3 et | R YA} 2] wf ol A7) 2}
ztA) =o] 7|22 Al Aol AgE FA Gv AR
Azt ey f50] A Svletd 2 d4E
Vebd Zolch Fig. 40 4] 29 0.359 mme] 7 $ol] 2-&
44 (U/U =10 e Fold W& RF A} o
729} 7ro] ghttasht f-4ro) ST E el
270 el 2 viebydrl ol2ld Aake ]lxlke AW e}
A7) B Fel 2713¥)7 FLTE AR 2= gas
chamber?] #7317} )% AR A =1 g2by {53
78] f9Al Agro] FulEo] Fabgold AAH
jete] #ol7} ZFr1slm 2 Fig 204 A3 vie} e
Aol B} Ee YA7A] G vIHA {53 4



-3 FERAA YA S gLl wAe g 131

0.05

D, : 0.194 mm
L/D,: 10

0.03

Standard deviation(kPa)

00000 1.1
oeeee 13
Adaaa 15
anans 1.7
Cooog 1.9

0.00

T T
0.00 0.04 0.08 0.12

Height(m)
Fig. 5. Standard deviation of pressure fluctuations along
the axial position of the bed.
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Fig. 7. Power spectrum distribution with height above the
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NOMENCLATURE

D :bed diameter [m]

D, : particle diameter [pm]

E(U,) :mean mechanical energy per unit volume
at superficial gas velocity U, [k]/m*]

E(U,,) :mean mechanical energy per unit volume
at minimum fluidizing velocity [kJ/m®]

f : frequency [Hz]

G.(f) :power spectral density function

H : measuring height above the distributor
[m]

L : static bed height [m]

R.(r) :autocorrelation function

T : observation time [s]

t : time [s]

U, : superficial gas velocity [m/s]

Unr :minimum fluidization velocity [m/s]

W :energy contribution due to inhomogeneity
[kJ/m*]

X(t)  :measured pressure fluctuations in a fluid-
ized bed [kPa]

SD. : standard deviation of pressure fluctuations
[kPa]

Emf :bed voidage at minimum fluidizing condi-
tion

P. :mean pressure of pressure fluctuations
[kPa]
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