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Abstract

circulating fluidized bed (CFB) was performed by using the wavelet transform modulus maxima

The multifractal analysis for pressure fluctuation signal in bottom region and upper region of

method. The intermittence index of the signals can be calculated with this method. Results show that the
gas-solid flow in CFB is shown to possess a multifractal character. A new method is also proposed to
identify the regime transition in CFB, The lower turning point of intermittence index curve can be used to
determine the transition of flow regimes from fast fluidization to dense pneumatic conveying. The transition
of flow regime in CFB is not homogeneous along the axis of riser, the transtion in bottom region may be
later than in upper region, and the transport velocity based on this method is also compared with that

calculated by some empirical equations.
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Fig. 1 Circulating fluidized bed unit

1—pressure gauge; 2—release valve; 3—gas valve;
4—rotameter; 5—distributor; 6—riser;
7—cyclone; 8—gate valve to measure solids mass flux;
9—solid get-out to measure solids mass flux;

10—downcomer; 11—butterfly valve

Table 1 Characteristics of solids used

Particle-size Particle Particle Geldart
Material range mean density  classification
/pm diameter/pm  /kg + m™? group
sand 170—560 360 2625 B
PVC 98—250 180 989 A
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Fig. 2 Typical pressure fluctuation time series for sand at 4,=8.33 m+s™', G,=72 kg+em™% « 57!
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Fig. 3 Continuous wavelet transform of pressure fluctuation signal

as in Fig. 2, amplitude is coded, large scales are at top
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Fig. 4 Scaling exponent 7(q)

extracted according to Eq. (9)
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Fig. 5 Plot of z(¢) vsq
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Fig. 6 Variation of intermittency parameter C(1)
with gas velocity u, for pressure fluctuation

signal at different position of riser
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Fig. 7 Variation of solid circulation rate G,

with gas velocity u, for sand
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Fig. 8 Variation of intermittency parameter C (1)
with gas velocity u, for pressure fluctuation

signal at different position of riser
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Fig. 9 Variation of solid circulation rate G,

with gas velocity u, for PVC
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Table 2 Comparison of up, calculated by different methods

urp/m ¢ 57!

Method Sand PVC
this paper 5.83 3.47
Eq. (18) 5.75 0. 557
Eq. (19) 8.02 3.19
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