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Abstract — Solids flow characteristics have been determined in a pressurized solids recycle systems of silica sand par-
ticles for the application in a pressurized CFB(PCFB). The solids recycle system is composed of a downcomer(0.10 m
i.d. 2.25 m high) and a loop-seal(0.10 m i.d.). The silica sand(d,=240 pm, p=2,582 kg/m?) particles were transported at
room temperature and system pressure(P,,) up to 0.71 MPa using air. Solids mass flux(G,) increases with increasing
system pressure at constant aeration rate. Pressure gradient, solids velocity and actual gas velocity increase with increas-
ing P, at constant aeration rate. The Pressure drop number(®) on pressure gradient in downcomer has been correlated

with Transportation number(Tr). Pressure drop across the loop-seal increases with increasing of G, irrespective of vari-
ation of P, .. The obtained G, and Transportation number(Tr) have been correlated with the experimental variables.
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Fig. 1. Schematic diagram of pressurized solids recycle system.
1. Transport line 5. Loop-seal
2. Cyclone 6. Solids mass flux measurement device
3. Hopper P. Pressure indicator
4. Downcomer T. Thermocouple
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Fig. 2. Measurement of solids mass flux.
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Table 1. Physical properties of silica sand

Particle d, [um] p, [kg/m?] U, Am/s] U, [m/s]
Silica sand 240 2582 0.048 2.06
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Fig. 3. Effect of fluidizing number on solids mass flux at each system
pressure.
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() F2AE B8 71700 SIS TASEEEE 4
A0z 715

(2) LT 71U thall AAF ko] ST A
2131:424/\% %7].3]_93\];]__

4

(3) A5 o] T7FE= downcomer W] QFE{RH0)= U g
1550l disl S71elslar, &5 W IAEE 3l A S

2
w3t 7kt

4) Transportation number®} Pressure drop numbers ©]-8-3}] 11
p p
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AAHFZEAZHE] downcomerol| X 2] ol E oAI5e &= Q=
J S AjkeRict.

(5) TN s A28 grelel wAglo] IAAF
Eelov} 25 S,

(6) ZA7¥e] Al~H) SH ol E715Q1S5 e wslel] uhes A
Z82 9 Transportation numbers o5& 4= Ql& AdAAE&
Al_ke3lc.

ABI1E
A, :projected area[m?]
Ar  : Archimedes number, d; g g(ps—pg)/pfz [-]
C, :drag coefficient[-]
d, :mean diameter of particle[m]
F, : drag force[N]
G, :solid mass flux[kg/m’s]
g : acceleration due to gravity[m/s?]
L : length|m]
Ly :length between thermocouples[m]
P : pressure[Pa]
AP, : pressure drop across loop-seal[Pa]
AP,,, : pressure drop across vertical aeration section in loop-seal[Pa]
AP,, : pressure drop across weir section in loop- seallg’a]
Tr  : Transportation number, _G Mdpg) [-]
U, : aeration rate[m/s] p(1-2)
Up, : aeration rate at bottom[m/s]
U, : gas velocity[m/s]
Uy/e : actual gas velocity[m/s]
U,,, : minimum fluidization velocity[m/s]
U; : actual solid velocity[m/s]
U, : slip velocity[m/s]
U, :terminal velocity[m/s]
J2jo|a =X}
€ : voidage[—]
€, : voidage at minimum fluidization condition[-]
H,  : gas viscosity[kg/ms]
P, :gas density[kg/m’]
p,  :apparent density of particle[kg/m’]
T : time interval between signal peaks from thermocouples in
Fig. 2[sec]
F : Pressure drop number, AP [-]
(p—p)(1-¢,)eAL
¢,  :shape factor[-]
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