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Fig.1 Experimental apparatus 2
1. Air compressor 2. Buffertank 3. Valve
4. Rotameter 5. Manometer 6. Fluidized bed )
7. Particle impact pressure transducer 8. Fiber optic probe
9. Pressure probe and transducer ~ 10. Voidage meter
11. Amplifier ~ 12. A/D converter 13. Computer
14. Recorder 15, Printer 16, Fixture 18
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Fig.2 Time series signal of particle impact pressure Fig.3 Power spectral density of particle pressure
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Table 1 Auto correlation coefficient of particle impact pressure
U=Un (M/s) 0.173Y 0.372Y 0.0429 0.2199
Bed height (mm) 35 55 80 35 55 80 55 80 55 80
R(1) 0.7437 07833 0.7845 0.7166 07437 07431 08559 0.8677 0.9414 0.9156
R(2) 05135 05932 0.6223 04988 05468 05981 0.8446 0.8651 0.8783 0.8234
R(3) 0.3504 0.4105 05105 0.3633 0.3666 04545 0.7654 0.7445 0.8191 0.7086
R(4) 0.1917 02577 03789 0.1657 02183 0.2859 0.6983 0.6909 0.7542  0.5829
R(5) 0.0922 0.1588 0.2691 01111 0.0951 0.1755 0.6222 0.6415 0.6733 0.4574
R(6) 0.0201 0.0875 01785 0.0321 00155 0.0763 05523 0.6024 05937 0.3455
R(7) 0.0457 00152 0.0988 0.0545 00184 0.0011 04671 05334 05187 0.2345
R(8) 01011 0.0412 0.0245 0.1433 00377 0.0466 0.3881 0.4596 0.4273  0.1359

Note 1) 0.40~0.56 mm glassbeads sampling frequency 120 Hz,

2) 0.40~0.56 mm polystyrene, 350 Hz.
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§ 5 Table 2 Comparison of statistical characteristics of
s real serieswith simulated ones
0 C 1 1 1 1

Seies Av. S.DY RA) R(® RGB) RA) RE) RE6)

Real. 7.195 2455 0.788 0.652 0.533 0.327 0.108 0.011
Simu. 7.023 19.99 0.764 0.641 0.503 0.293 0.091 -0.01

Fig.4 Simulated series of particle pressure

Note: 1) Standard deviation
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Analysis and Stochastic Simulation of the Time Series Signal of Particle Impact
Pressure in Gas Fluidized Beds

HAO Xiao-gang®, SUN Yan-ping', SHI Yan-fu?

(1. Taiyuan University of Technology, Taiyuan, Shanxi 030024, China;
2. Sichuan University, Chengdu, Sichuan 610065, China)

Abstract: The fluctuation of particle impact pressure and the stochastic characteristic of time series signal are
investigated. Analysis shows that the fluctuation of the particle impact pressure has close relationship with the
motion of bubbles. The particle pressure measured in experiments is the result of the momentum transfer of a body
of solids in the wake of a bubble striking an object. Stochastic signals are also smulated using auto regression
[4R(p)] model and the results are very similar to the real signals.
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