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Abstract
The pressure fluctuations and heat transfer

coefficients in the cone angle of 30, 36 and 40
degrees jet spouted beds were measured. The
particle size of 710, 989 and 2105 ym glass
beads were used for study. Effects of particle
size, cone angle, and static bed height on the
minimum jet spouting velocity and the wall-to-
bed heat transfer coefficient were investigated.
From the experimental results, the minimum
spouting velocity could be found from the
measurement of pressure fluctuations; the wall-
to-bed heat transfer coefficient was found as 300
~ 500 W/m’K.

Keywords: spouted bed, jet spouted bed, heat

transfer, pressure fluctuation
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Ar : Archimedes number (gdpapr(Ps-

Pry/KY) )
dp . particle size (m)
Do : diameter of the upper surface of

the bed (m)
De - diameter of column (m)
Di : diameter of contactor base (m)
Do . diameter of contactor inlet (m)
He - height of conical section (m)
Ho Static bed height (m)
h : wall-to-bed heat transfer

coefficient (W/m’K)
Nu > Nusselt number (<)
(Reo)mi  : Revnolds number at minimum jet

spouting with referred to Do -)
S.D. - standard deviations of pressure

drop fluctuations (Pa)
0] - superficial gas velocity based on

Do (m/s)
Unmj : minimum jet spouting velocity (m/s)
Greek symbol

. cone angle (deg)

H : viscosity (Pa*S)
Pr . fluid density (ke/m’)
Ps © particle density (ke/m’)
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1. Rootes blower 8. screen

2. surge tank 9. pressure transducer and amplifier
3. gate valve 10. data acquisition system

4. rotameter 11. personal computer

5. jet spouted bed 12. heat transfer probe

6. pressure tap 13. multifunctional recorder
7. inlet tube

Fig.1. Experimental setup.

Fig.2.Geometic factors of the bed
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Fig.3. Pressure drop and S.D. vs. superficial gas velocity in

Jet spouted bed for Ho= 5 cm, dp = 0.989 mm , 7 = 36"
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Fig.4. Pressure drop and S.D. vs. superficial gas velocity in
Jet spouted bed for Ho=5 cm, dp=0.71 mm, 7 = 36"
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Fig.5. Pressure drop and S.D. vs. superficial gas velocity in
jet spouted bed for Ho= 5 cm, dp=2.105 mm, 7 =36".
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Fig.6. Pressure drop and wall-to-bed heat transfer coefficient
vs. superficial gas velocity in jet spouted bed for Ho= 6.5 cm,
dp=0.989 mm, 7= 40"
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Fig.7. Minimum jet spouting velocity vs. static bed height for
7 = 36" at various particle sizes.
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Fig.8. Minmum jet spouting velocity vs. static bed height for
dp = 0.989 mm at various cone angles.
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Fig.9. Wall-to-bed heat transfer coefficient vs. superficial gas
velocity in jet spouted bed for Ho = 6.5 cm, 7= 40° at
various particle sizes.
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Fig.10. Wall-to-bed heat transfer coefficient vs. superficial
gas velocity in jet spouted bed for dp= 0.989mm, 7 =40° at
various static bed heights.
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Fig.11. Comparison of experimental results of wall-to-bed
heat transfer coefficient with those calculated by using Eq.[3]
for Ho=6.5cm, dp=0.71 mm, 7 =40".



