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Cold-Model Experiment of Dual Circulating Fluidized Bed Reactor for
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Abstract: The dual circulating fluidized bed reactor was designed for chemical looping combustion.
The reactor was set as a turbulent bed or bubbling bed connected with a riser, respectively, which
provided the driving force for the solid circulation. The solid circulation rate was adjusted by the gas
velocity in the fluidized bed reactor. A two-way loop seal was configured to regulate flexibly the
solid circulation rates and the mass distribution of the bed inventories in the system. A full scale
cold-model dual circulating fluidized bed reactor was built. A continuous operation of the cold-model
was investigated on the effects of the operational parameters on the performance of the reactor. The
results show that the range of the pressure difference of loop seal is 955 — 1834 Pa, the solids
circulation rate is 0.27 — 0. 38 kg/s, and the gas leakage is 0.10% — 0.22%. Our cold-model
experiment provides the fluid dynamic parameters, and verifies the feasibility of the reactor design.
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Fig. 1 Sketch map of the dual circulating fluidizing bed reactor
AR—Air reactor; FR—Fuel reactor; LS1—Upper loop seal;
1.S2— Two-way loop seal; CY1/CY2—Cyclone of AR/FR;
H1—H7—Gas inlets for AR, FR, LSI and 1.S2, respectively;
CF—Coal feeder; A—Ash collector; F—Filter.
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Table 1 Design parameters of dual circulating fluidized bed

oo/ (kg e m™?) mar/kg mer/kg U /(mes™ ') Upy/(mes™') Usr/Uc Upr/Uc Dar/m  Deg/m  Dgi/m

Dgz/m  har/m  hpr/m

2868. 60 5. 00 16. 70 1.93 0. 05

0. 50 0.13 0.16 0. 06 0.07 0. 55 1. 00

op—Density; mar—Bed material in AR; mpr—Bed material in FR; U.—Turbulent gas velocity; Up—Minimal fluidization gas velocity;
Uar/U.—Ratio of the superficial gas velocity in AR and turbulent gas velocity; Urr/U.—Ratio of the superficial gas velocity in FR and turbulent
gas velocity; Dar—Diameter of AR; Dyg—Diameter of FR; Dg;—Diameter of riser connected to AR; Dg,—Diameter of riser connected to FR;

har— Height of AR; hrr— Height of FR
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Fig. 2 Pressure distributions in the cold-flow model dual circulating fluidized bed reactor

(a) Pressure value; (b) Pressure locations (1—21)

H—Height; p—Pressure
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Fig. 3 Pressure distribution of LS1 and LS2
(a) LSI; (b) LS2

N—Pressure points number
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