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A Study on Design Optimization of Circulating Fluidized Bed Boiler
for Domestic Anthracite
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Fig. 2. Gas and solid process of Fig. 3. Boiler steam process
Tonghae power plant boiler of Tonghae power plant

’l‘able 2. Design conditions for comparison"”
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Table 3 Char reactions coefficients''

k, = A Texp(-E, / RT)

Heat of Reaction
Ar (misK) EdR (K) O

(kJ/kg)
C +0502= CO 2.3 11,100 9,242
C + CO2 = 2CO 589 26,800 -14,321
C+H20 = CO + H2 0.0137 17,080 -10,930
g A (1) € Smoote] HAAELL Veldd 3 94 RS 256 oF wee3 A
o Fasx aEm B 28 TFo) e A FREE AR 26 kg a it
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Fig. 6 Collected particle diameter
distribution at EP
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Fig. 8. Air and gas flow . . Fig. 10. Boiler steam system
process Fig. 9. Solid(coal. ash, sand) process process
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Fig. 11 Effect of temperature and residence time Fig. 12 Effect of fixed carbon rate in the fuel

on unburned carbon ratio of the EP ash. and oxygen concentration on unburned carbon
(Fixed carbon of the. fuel: 6%, ratio of the EP ash. (Temperature: 900 T,
oxygen in the gas: 3%) residence time: 7sec)
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%, the single particle reaction rate (kg/s),

v,, the stoichiometric coefficient to identify the moles of carbon per mole of oxidant,

M., the molecular weight of the reactant in the particle(e.g. carbon)

k,, the rate constant for the heterogeneous oxidation or gasification reaction (m/s)

Ka, film mass transfer coefficient (m/s),

kea, effective mass transfer coefficient through the developing ash layer (m/s)

¢, the particle area factor to account for intemnal surface buming (effective burning area of the entire
particle/external area of the equivalent spherical particle)

A,, effective extemal surface area of the equivalent sphere (m2)

C,; the molar concentration of the oxidizer in the gas phase af the surface of the particle (kmol
oxidizer'm3)
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