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Fig.1 Schematic diagram of experimental set-up
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Fig.2 The calculated results of mutual information function with data of pressure fluctuations
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Fig.3 Decay of power spectrum intensity with frequency and their critical frequency
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Analyzing the Power-law Decay of Power Spectrum Intensity and Bevavior of
Intermittent Chaos of Pressure Fluctuationsin a Gas-Solid Fluidized Bed
ZHAO Gui-bing!, SHI Yan-fu?

(1. Dept. Chem. Eng., Zhgjiang Univ., Hangzhou 310027; 2. Dept. Chem. Eng., Sichuan Univ., Chengdu 610065)
Abstract: Pressure fluctuations in a gas—solid fluidized bed (0.09 m in diameter and 1m in height) with polyethylene
particles were analyzed using both mutual information theory and the power-law decay of power spectrum intensity.
Intermittent chaos has been experimentally observed mainly in hydrodynamic systems. Intermittency means the
occurrence of a signal that aternates randomly between long regular phases (the so-called laminar) and relatively
short irregular bursts (the so-called intermittency). The route of intermittent burst to chaos with the increase of gas
velocity in gas—solid fluidized bed was verified quantitatively according to the power-law decay of power spectrum
intensity: §(f)ocf ~“ This research shows that the laminar interval length of pressure fluctuation shortens gradually
and the chaos bursts more and more frequently till to pure chaos with increase of gas velocity. By studying the
relationship between the laminar interval length and Reynolds number, it is shown that the average laminar interval
length decays with the power-law: (T)oc(Re-Ren) **°? and the route to chaos of fluidization dynamics presents the
mechanism of type | intermittency.

Key words: pressure fluctuation; the power-law decay of power spectrum; intermittent chaos; the laminar interval
length; Reynolds number



