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Abstract — To overcome disadvantages of conventional two interconnected fluidized beds system, a novel two-inter-
connected fluidized bed process has been adopted to 3kW chemical-looping combustor. This system has two bubbling
beds, solid injection nozzles, solid conveying lines, and downcomers. In this study, effects of operating variables such as
gas velocity through the solid injection nozzle, fluidizing velocity, solid height, geometry of solid intake hole, bed tem-
perature on solid circulation rate have been investigated in a 3kW chemical-looping combustor. The solid circulation rate
increased as the solid height and the opening area of solid intake holes increased. The effect of the fluidizing velocity
and the bed temperature were negligible. Moreover, long-term operation of continuous solid circulation up to 50 hours
has been performed to check feasibility of stable operation. The pressure drop profiles in the bubbling beds and the
downcomers were maintained steadily and solid circulation was smooth and stable.
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Fig. 1. Schematic of conventional two interconnected circulating flu-
idized bed system.
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Fig. 2. Schematic of 3kW chemical-looping combustor (DP: differen-
tial pressure transducer).
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Table 1. Summary of operating conditions and variables

Item Values
0.1 m L.D., 0.3 m high (bubbling bed)
Sand, 106~212 pm
Apparent density : 2575 kg/m®
Bulk density : 1269 kg/m’
Particle terminal velocity : 1.34 m/s*
Gas Air
Nozzle diameter : 1/4" (3.7 mmlL.D.)
Solid intake hole dimension
Case 1 : 2 mm X 2 holes
Case 2 : 2 mm X 4 holes
Case 3 : 4 mm x 2 holes
Minimum fluidization velocity [m/s] 0.031
0.043, 0.054, 0.065
0.18,0.21,0.24
15, 300, 600, 900
*Calculated by Kunii and Levenspiel[10]

Bed dimension

Solid

Solid injection nozzle

Fluidization velocity [m/s]
Solid height [m]
Temperature [°C]
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D,, : diameter of solid intake holes [mm]

: solid height in bed [m]

N, : number of solid intake holes [-]

Q1 : gas flow rate to left fluidized bed [//min]

Q2 : gas flow rate to right fluidized bed [//min]

Q3 : gas flow rate to solid injection nozzle in left fluidized bed [//min]
Q4 : gas flow rate to solid injection nozzle in right fluidized bed [//min]

sletgst Ml46 Hl6= 2008 128

o

U, : gas velocity to left fluidized bed [m/s]

U, : gas velocity to right fluidized bed [m/s]

U; : gas velocity through the solid injection nozzle in left fluidized
bed [m/s]

U, :gas velocity through the solid injection nozzle in right fluidized
bed [m/s]

U, : minimum fluidization velocity [m/s]
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