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Abstract—The effect of temperature on the particle entrainment rate was measured and discussed in a
gas fluidized bed(0.1m in diameter, 2.1m high) which used sand as a bed material and was equipped with
an electric heater. The particle size(0.075-).425 mm), gas velocity(0.65-2.3 m/s) and bed temperature (20-600C )
were varied as experimental variables. The particle entrainment rate increased very slowly with the bed
temperature at the gas velocity less than 0.8 m/s. At the gas velocity greater than 1 m/s, the particle entrain-
ment rate decreased with increasing the bed temperature until a certain temperature above which the particle
entrainment rate increased with the bed temperature. The minimum point of particle entrainment rate shifted
to higher temperature with increasing gas velocity. The change of the particle entrainment rate along the
bed temperature was same as that of the particle size whose terminal velocity was equal to the gas velocity.
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Authors D/[m] H[m] d,(um] plkg/m*]T,(C] P[kPa] Ulm/s] Remark
Romanova 0.1 0.9 —2000 1400 20-1000 AC. 0.43-3.85 E, increased with

et al.[1] +25 temperature
George & 0.25X0.43 3 102 2630 27-172  AC. 0.2-1.3  temperature has a negligible
Grace[2] effect on the E,

Chan & 03 392 -370 2595 AC. 350-3100 0.2-0.5 E, K* increased with
Knowiton[3] +38 pressure

Knowlton[4] 0.2 213 —250 1138 27-760  510-1970 0.08-0.2 E, increased with gas

viscosity

Son et al.[5] 03X0.3 46, 40 282 2180 780-940 A.C. 2223 E, decreased and Vpma in-
Choi et al.[6] 1.01X0.83 creased with temperature
Knowlton 02 213 —250 1587, 22-871 510-1970 0.06-0.29 E, increased with gas

et al[7] 1138 viscosity & density
Demmich & - - - - - AC. - Vpomar increased with gas
Bohnet[ 8] density

Wen & 0.15%0.15 - —260 2850 - AC. 2.2-29 E, at the bed surface de-
Chen[9] +119 creased with temperature
Zhang 05X05 45 - 100 - 892 A.C. 0.69 gas density has a negligible
et al.[10] effect on the Vimar

A.C.: ambient condition
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Table 2. Size distribution of sand

Size range —0.425 -03 —0.212 —0.15 —0.106 —0.075
(mm) +0.3 +0.212 +0.15 +0.106 +0.075 +0.
Average size(mm) 0.363 0.256 0.181 0.128 0.091 0.033
Fraction’ 0.064 0.329 0.383 0.168 0.052 0.005

*Apparent density : 2509 kg/m®, Bulk density : 1298 kg/m*

*Specific surface mean diameter : 0.178 mm
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Fig. 1. Minimum fluidizing velocity versus bed tempera-
ture.

BefelA mle]a R wlkulEjel E mrnleE 2 )
YHEE Hsfo) & FAsld e data loggers: &
A FH LEREE A5 o2 BAsgy) Tue
(freeboard) 7] & &l A 14 9] ¥ AT & 2 5}7]
A A, AcHAR diverterS LA A7k £2H(5-150
sec) H3A VAE EAstgdch Diverteroll 4] zH) 2
EAZEE 2 A k) gle B x o) Wsls wa
gty 2 2stslgic).

A LA FAE A sto] hg]A7bG Tejne
A ETol A Fgu)iE g ARz, AEYow
UEFEE FAsHI12] AHR TS 29z A
FUshe, £ 3 2A9) EAEE sl ¢
EXEE ZAHFCR 1359 2R uvpH)

AYA3 22} Ale]la2E YRS FEFe A &
A8 4 Uy, JJEFEE 0075 mm o]3hE mo)
ze] whRoll o3 <3} 12} Alo]ZFE L Edste
d2ke] A S wiAs7] YalA 947 0.075 mm o) Abe]
A sl=g wagEE 3l

A¥ATEe d=(H7#d 4 : 0363, 0.256, 0.181,
0.128, 0.091 mm) ¢} & #-FH4(065-23 m/s), %
Z&5(20-600T) 7k edslglc). B4 Subel of
HEE Y SRRE 2% 9 qled wAEE Zo)
ZAHAS. dx2d v4iEEEE ogAog A9
s Al 4= )

.. entrainment flux of particles of i size

t weight fraction of bed particles of i size

3. 4z ¥ g

3-1. HagpEian

Fig. 12 2252 W3y 249 J2oEse
=9 H2hE vehiith 239 Yr4EE T 0028
004 m/s2] WAE Rolow, 257} Frlgtel] wa} 7t
A8ty 249 T3 = (sphericity, 0.85)2} Harfs
st $539) F35¢ 248 Ergun A[12]9)
Ao} HAbsIATY. '

3-2. Y Y=Yt X 22X

TAZF ¥l 015mo)T, 2T} §-E3HET o) 1
el gzt 349 £539 wgos g9)gelny o
YA Tl = Fl71 25 Eolr} 2713l o
2 ApHoR FA3] gisiich Foo) Zlbgel
g2t FAdolA 71erle AT fARE A
Bock 2% 9L F=AA] ysich

S LEFEE A9 Yo o) 3w
T FETE ZHoA] A& oz )
AET9 227l F22Ho dolxle d4¢ 24T,
FfrEol 08m/se]l2 F2=7} 6002 S Hy)
TRz Z Hglon o ff ZRE FHETY 2L
410Co| 4k

3-3. Transport Disengaging Height(TDH)

YA AEES] wae] g B AR 733
&7 9si4 TDHE A 23tgc}. TDHe| W&t AbzA]
LRE FEHEE A FUG e £ 2e 9
2}A (fine particle system) o4 A5 Zenz & Weil
(1418 =89} F-5344 57} QJAbe] FR&E R} 2he
-2 YA (coarse particle system) ol 4] % &5+ So-
roko 5(15]5% Yoon[16]9] Ate4]e Ahg-3}eir).

£ A9 48906523 m/s) ol A Zenzet Weil
[14]9) 4344& TDH=12-29m ©]4}, Yoon[16]] 4}’
$42 TDH=14-36 mZ A= e} Soroko S[15]
9] A2 Hi=015md o TDH=54-33m& 3%
A 2 g Bach AR T dEgtee
I o, & AP A48 F-529 Hulr]2yE
Z1AETF7HA] FolE 19me) %, 529 B3 7
3hd, f-dro] 2He 3ol A (eF L1 m/s o]3}) ZelH e
Folie TDHHEr} 74} en, §4 11m/s o4}
Al TDHE} ¥ 7oz Algsyco

3-4. BE AXH|AEET
Fig. 2= 33 F25d4 33559 wisle) o

HWAHAK KONGHAK Vol. 33, No. 5, October, 1995



584 HAF - AP - A - A=Y - AAE

10"

“w
NE 100 3 E
~ ]
g

3

e - H, : 0.15m

< o T, :20°C

£ ® T, :100°C

€ v T, : 200°C

% v T, : 300°C

Wi 2L o T, :400°C |
k] » T, :500°C

° [ a T, : 600°C

L
10‘3 PPN S S U N N S DA WA T ST IR B0 T S
0.5 1.0 1.5 2.0 2.5
U [m/s]

Fig. 2. Total entrainment rate versus fluidizing velocity at
various bed temperatures.
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d, :particle diameter [mm]

d, :mean particle diameter [mm]

dy :mean particle diameter of entrained particles
[mm]

d,  : particle diameter having a terminal velocity that
is equal to the superficial velocity [mm]

D; :bed diameter [m]

E. :total entrainment rate [kg/m?s]

H, :static bed height [m]

H, :column height [m]

K* :elutriation rate constant of a particle of i size
[kg/m?-s]

P  :pressure [kPa]

T, :bed temperature [C]

U :superficial fluidizing gas velocity [m/s]

U,y :minimum fluidizing velocity {m/s]

Vpoma: - maximum rising velocity of an entrained parti-
cle at the bed surface [m/s]

p,  :apparent particle density [kg/m®]
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