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Abstract — Hydrodynamic characteristics in a cold CFB with 3-loops which has been designed by the anal-
ogy with the Tonghae CFB, has been determined with U, PA/[PA + SA) ratio, total inventory and for sand
particles (199, 281, 377 um) and coal ash (174 wm). The axial solid hold up in the bed and the solid cir-
culation rate increased with increasing of U,, PA/[PA + SA] ratio and total inventory, Axial solid hold up in
the dilute phase and the circulation rate of coal ash particles with wide size distribution were lower than
those of sand particles with narrow size distribution. The axial solid hold vp distribution could be explained
by using decay constants a and K which were obtained from splash and dilute phase, respectively. The value
of correlation between decay constants a and K, and gas velocity ratio of U/U, for the coal ash was lower
than that of sand, which showed that the value of correlation decreased as the axial solid hold up and the
solid circulation rate increased.
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Fig. 1. Schematic of CFB reactor.
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Table 1. Particle properties used in this experiment.
Coal ash Sand

Ay 174 um 199 um 281 pm 377 pm
P, 2300 kg/m’® 2800 kg/m® 2800 kg/m’ 2800 kg/m’
Uy [91 0.023m/s 0.036m/s 0.071m/s 0.125m/s
U, [10) 1.004m/fs 1.621m/s 2.393m/is 3.177 m/s
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Fig. 2. Particle size distribution of sand and coal ash.
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Fig. 3. Pressure balance for CFB system a) inventory =
100 kg, b) inventory =200 kg (cyclone standpipe [10-
13], [18-21] and [26-29] have same riser height and
loopseal [14-17], [22-25] and [30-33] have same riser
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Fig. 10. Decay constant a (a) and K (b) vs. UJU, for
sand.
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AB71E
a : decay constant [mi']
d, . particle size [m]
g : gravity acceleration [m/s’]
g, : conversion factor {kgm/Ns’}
h : height [m]
H; : dense bed height [m]
H.. : exit height [m]
K : decay constant [m™]
L : length between two points [m]
AP pressure drop [Pa]
AP, : pressure drop across the loopseal [Pal
APy © pressure drop across the riser [Pa]
AP, : pressure drop across the cyclone [Pa]
AP, : pressure drop across the standpipe [Pa]

Uy minimum fluidizing velocity [m/s]
U, : superficial velocity in the miser [m/s]
U, ; terminal velocity [my/s]

Greek Symbols

£ : void fraction [-]
£y volume fraction of solid at exit [-]
8 : volume fraction of solid [-]

10.

11,

13.

g, : the lowest volume fraction of solid in the
riser [-]

g, : volume fraction of solid in the dense bed [-]

Egusn - volume fraction of solid in the splash phase

(-]

Epmpen - Yolume fraction of solid in the transport phase
-]
P, : density of solid [kg/m’]

P density of gas [kg/m’]
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