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This report describes a new method to model flow behaviors in the triple bed
circulating fluidized bed (TBCFB). The modeling is based on an analogy between the flow behavior of a
fluidized bed and an electric circuit, which is correlation between pressure and voltage, solid mass flux
and electric current and hydraulic resistance and electric resistance. The proposed modeling was verified
considering the flow behavior of the riser in the TBCFD in a pilot-scale experimental setup. The results
demonstrate that the model constructed applying the proposed methodology has captured the characteristics

of the flow behavior in the TBCFB well. The proposed modeling method is thus promising for the control of
a fluidized bed.
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Table 1. Anslogy between the flow behavior of a fluidized bed and electric circuit

Fluidizations Electronics

Solid mass flux Fs (kg &) Charrent [ (&)

Pressure drop P (Pa) Voltage drop V (V)

Resistance Ra(Pa-s'kgh Resistance R (52 = VA

Clapacitance Ca (kg Pa Capacitance C (F =4 -5 W1

Inestia Ma (Pa-s? kg'h) Inductance L(H="7 -5+ &1
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Figure 1. Equivalent circuit model of the riser
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Figure 2. Experimental setup of the triple-bed
circulating fluidized bed (TBCFB)
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Figure 3. Effect of the gas velocity in the riser
on the solid mass flux
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Figure 6. Equivalent circuit model of the riser and
gas sealing bed
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Figure 4. Pressure vs solid mass flux variation in
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