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Hydrodynamics and Pressure Fluctuation of Spouted Beds
& # (L. P. Leu)
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Abstract - This experiment studied with standard deviations and pressure drop. And discuss the effects of
different cone angle, particle size and bed height on the minimum spouting velocity and analyzed these data
with wavelet transform. The results showed that standard deviations of pressure drop not only exactly
describe the transition of regime but also determine minimum spouting velocity. We find minimum spouting
velocity increase with bed height, cone angle and particle diameter. After wavelet transform, these data could
be divided into several scales with different frequencies. Then we could find that the changes of the special
frequency scales are responded to the hydrodynamic changes.
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- ARnd
d, particlesize (m)
D. diameterof cylinderical region (m)
H, staticbed height (m)
SD. standard deviations of pressure drop fluctuations ~ (Pa)
U  superficial gas velocity based on D, (mvs)
Uy  minimum spouting velocity (m’s)
Y  coneangle
N~ SRk
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Table1 : Property of particles used.

dameterd,(mm Y dersity (kgfm3) | Shepe

Glasbead | 172028 2420 sphere
Polystyrene (PS) 33 1013 CylindricaHlike
Polyetylkene(PE) 36 934 CylindricaHike

Rice 32 1440 Ellipicakke

1. Rootes blower 7. Screen

2. Surge tank 8. Inlet tube
3. Gate valve 9. Transducer and amplifier
4. Orifice flow meter 10. Data acquisition system

5. Spouted bed

6. Pressure tap

11. Personal computer

Fig. 1. Experimental setup.
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Fig 2. Pressure dropand SD. vs. U.
(Ho: 20cm, particle: 1.7mm glass beads, p1, y: 60°)
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Fig.3. Pressure drop and S.D. vs U. (Ho:20 cm,
particle: 1.7mm glass beads, p2, ¥: 60°)
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Fig 4. Pressure dropand SD. vs. U. Static bed height (cm)

(Ho: 20cm, particle: 1.7mm glass beads, p3,y: 60°) ) i
Fig. 7. Minimum spouting velocity vs. static bed height
o with various particle sizes. (: 60°)
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Fig 5.a SD. vs. superficial gas velocity. (on the conical wall) Particle diameter (mm)
b. SD. vs. superficial gas velocity. (on the cylindrical wall) Fig.8 Mini ino velocity vs. particke di with
various static bed heights. (y: 60°)
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Fig 6.SD. of detail signal vs. U. Fig. 9. Minimum spouting velocity vs. particle diameter
(Ho: 20cm, particle: 1.7mm glass beads, p3,y: 60°) with various cone angles. (H=12cm)



