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Abstract—The transition velocity between flow regimes and the particle carry-over rate at the freeboard gas exit
were measured in a gas-solid circulating fluidized bed which used sand as bed materials at ambient temperature. The
onset velocities of the fast fluidization and the dilute transport increased with the increase of the solid circulation rate.
The particle carry-over rate at the freeboard gas exit increased with the increase of the gas velocity and the static bed
height. Model considerations on the particle carry-over rate were discussed additionally.
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Fig. 1. Schematic diagram of test unit.
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Table 1. Size distribution of sand
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Fig. 3. Probability density of zero pressure with
gas velocity.
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NOMENCLATURE

: bed area, m
: drag coefficient, -
: spherical bubble diameter, m
: spherical bubble diameter at the distribu-
tor plate, m
. spherical bubble diameter at the bed sur-
face, m
: particle diameter, m
: total entrainment flux at the bed surface,
kg/m? s
: total carry-over flux, kg/m® s
. solid recirculating rate, kg/m* s
: gravitational acceleration, m/s’
. height above the distributor, m
: height above the bed surface, m
: expanded bed height, m
mr-Hs : minimum fluidizing bed height and static
bed height, m
No . number of orifice on the distributor, -
Nge : particle Reynolds number, -
P,P, : timeaveraged pressure and pressure fluc-
tuation, KPa
P, : relative pressure fluctuation, —
P, : probability density of zero pressure, -
t : time, s
U : fluidizing velocity, m/s
Us : bubble-rising velocity, m/s
Ups : bubble-rising velocity at the bed surface,
m/s
U, : gas velocity at which the maximum value
of the relative pressure fluctuations occurs,
m/s
UprnUg : onset gas velocities of dilute transport and
fast fluidization, m/s

oo

O
3

S

m

s

LY

T LTIk O

U, : minimum fluidizing velocity, m/s

U, : onset gas velocity of turbulent fluidization,
m/s

Vp . vertical velocity of an entrained particle in

the freeboard, m/s
pomax . Maximum vertical ejecting velocity of a
particle at the bed surface, m/s
Vo . vertical ejecting velocity of a particle at the
bed surface, m/s

605
X . cumulative fraction of particles, -
pe o,  gasand particle density, kg/m®
7 : gas viscosity, Pa s
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