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Effects of Operating Variables on Separation Rate and
Separation Efficiency in Ash Separator for Solid Fuel
Chemical Looping Combustor
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Abstract >> To develop an ash separator for the solid fuel chemical looping combustion system, effects of operating

variables such as solid injection nozzle velocity, diameter of solid injection nozzle, gap between solid injection

line and vent line, vent line inside diameter, and solid intake height on solid separation rate and solid separation

efficiency were measured and discussed using heavy and coarse particle and light and fine particles mixture as

bed material in an acrylic fluidized bed apparatus. The solid separation rate increased as the solid injection nozzle

velocity and the diameter of solid injection nozzle increased. However, the solid separation rate decreased as the

gap between solid injection line and vent line, the vent line inside diameter, and the solid intake height increased.

The solid separation efficiency was in inverse proportion to the solid separation rate. In this study, we could get
high solid separation rate up to 2.39 kg/hr with 91.6% of solid separation efficiency.

Key words : Chemical looping combustion(1}] H|<=2+<14), Solid fuel( 32 A &), Ash separator(3] x| E-2]7]), Solid
separation rate(1LA|E2]4 %), Solid separation efficiency(IL A 52 &)

Nomenclature

He : Gap between solid injection line and vent

line, m

Hr  : Solid intake height, m
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Fig. 2 Conceptual diagram of solid fuel chemical-looping
combustion equipped with ash separator
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Table 2 Summary of operating conditions and variables

Item conditions and variables
Particles OCN706 + P-110
Fluidization gas Air
Minimum fluidization velocity
[m/s] 0.007
Static bed height [m] 0.5
Fluidization velocity [m/s] 0.0181
Vent line inside diameter [m] 0.020, 0.024
Gap between solid injection line 0.15, 020, 0.25

and vent line, HG, [m]

red11

Fig. 3 Schematic of ash separator apparatus

1. fluidized bed, 2. gas distributor, 3. plenum, 4. solid mixture,
5. solid injection line, 6. gas and solid vent line, 7. flask, 8.
filter, 9. mass flow controller, 10. mass flow controller, 11. solid
intake hole
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Solid injection nozzle size 1/4 inch O.D.|3/8 inch O.D.
Solid intake hole 4 mm, 2 ea | 4 mm, 4 ca
. S 0.15, 0.20, 0.15,
Height of so]l(gn:?take hole, HI, 0.25. 030, 0.25.
0.35 0.35
Solid injection nozzle velocity | 1.65, 2.42, 1.61, 2.42,
[m/s] 3.20, 4.08 3.23, 4.04
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Fig. 4 Effects of solid injection nozzle velocity and gap
between solid injection line and vent line on solid separation
rate and solid separation efficiency (solid injection nozzle =
1/4 inch, vent line diameter = 0.024 m, solid intake height
= 0.15 m)
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