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Hydrodynamic Characteristics of
Circulating Fluidized Bed

in Different Mass Inventories

*

E. K. Kim"", D. Shin™ and ]. Hwang", J. Lee™™, J. Kim"

Astract

This paper discusses hydrodynamic characteristics of cold circulating fluidized
bed(CFB) in different solid mass inventories. Operating parameters of solid mass
inventory, primary air and J-valve fluidizing air were varied to find out the effect
on the flow fludization pattemn. Experimental measurements were made in a 3m tall
CFB that has 0.05m riser diameter and black silica-carbonate of particle sizes from
100 to 500um were employed as the bed material. The operating conditions of
superficial gas velocity and J-valve fluidizing velocity were in the ranges of 1.39~
324 m/s and 0.139~0.232 m/s respectively. The axial solid fraction and solid
circulation rate of CFB were observed and compared with modelling through
IEA-CFBC Model and commercial CFD code.
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Table 1. Properties of bed materials
Properties Value
\1ean dmmeter(;zm) 197
Superfl(:lal dcnsltv(kg, ) 1,901
True denmty(kg/m ) 2500
Mmlmum. ﬂuxdizatlon 9.938E-03
,,,,,,,,,,,,, velocity(m/s) |
Terminal velocity(m/s)" 2.305

« by Haider & Levenspiel(1991)'s method.[9]
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Table 2. Experimental conditions

Variables Range

Bed material (kg) 2, 25 3
Fixed bed height (m) | 033, 047, 053
J-valve bed height (m) | 024, 030, 035

Riser air flow (lpm) 150~3’50 --------

110\::(11\;; I;IUIdIZng air 15~95

(Qlllca Carbonate, SlC
Zﬂr’\lﬁ *‘fﬂo}M_J}% : 3
71 &L 150 ~ 350 1pm91 HAZ w7y
44 EH(steady state) & ‘
N &z 7 o
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Fig. 3. 3-D mesh generation of CFB

Table 3. Boundary Conditions for
Calculation

Conditions

Type Velocity | Volume
{m/s) {fraction

Zone
(Name)

Primary air |Velocity inlet] 2.78 0.2

Fluidizing |y 1oty inlet| 1 0.2
ar
Outlet Pressure - 0.001

%(aq)+ V(ay,)

A71M, @ gdld AF
fraction)& YERW I, —{;qg gl He &%
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