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hjryu@kier.re.kr Abstract >> To develop a pressurized chemical looping combustor, effect of pres-

_ sure on minimum fluidization velocity and transition velocity to fast fluidization
Ei\fzzzd iéigl;jz’fgé; was investigated in a two-interconnected pressurized fluidized bed system using
Accepted 28 February, 2017 oxygen carrier particle. The minimum fluidization velocity was measured by bed

pressure drop measurement with variation of gas velocity. The measured mini-
mum fluidization velocity decreased as the pressure increased. The transition
velocity to fast fluidization was measured by emptying time method and de-
creased as the pressure increased. Gas velocity in the fuel reactor should be
greater than the minimum fluidization velocity and gas velocity in the air reactor
should be greater than the transition velocity to fast fluidization to ensure proper
operation of two interconnected fluidized bed system.
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Fig. 1. Conceptual diagram of chemical-looping combustor
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Fig. 2. Photo of oxygen carrier particle (SDN70)

Table 1. Summary of oxygen carrier properties

Raw materials Particle | Particle

Particle name| Metal oxide | Support |density | size
[wt.%] /Promoter [kg/mS] [um]
NiO Alumina/

SDN70 3752 |75~150
[70%] Magnesia
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Fig. 3. (a) Schematic and (b) 3D-view of two interconnected
fluidized bed system for solid circulation rate measurement
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Fig. 4. Trend of bed pressure drop versus gas velocity (how to
determine minimum fluidization velocity)
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Fig. 5. Effect of pressure on minimum fluidization velocity
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Fig. 6. Riser pressure drop versus time (determination of
emptying time)
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