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Abstract >> There have been many studies of combustion in the circulating fluid-
ized bed. However, little study is available for combustion of wood pellet together
fed with wood chip. The mixed ratio of two fuels is an useful information when
thermal power company would receive the Renewable Energy Portfolio Standard
(RPS) from government. In this study, the combustion behavior and kinetics of
such biomass fuels are evaluated using fluidized bed reactor and thermogravi-
metric analyzers. The mixing ratio of wood chip relative to wood pellet was varied
at different temperatures. The results show that a combustion reactivity changed
significantly at the wood chip mixing ratio of 40%, particularly at low temperature
condition.

Key words : Biomass(Hto| 2 O A ), Mixed combustion(Z 4 ), Fluidized bed reactor
(85 £Ht27|), Combustion reactivity( AHI2 A, Activation energy
(&AM 3 of 14 X]), Biomass conversion efficiency(Hto| @ If A X 3t-&)

Nomenclature € : bed porosity
k : reaction rate [1/s]
P : equivalence ratio A : frequency factor[1/s]
Vi : minimum fluidization velocity E, : activation energy[J/mol]
Py : particle density [kg/m3] R, : universal gas constant[J/mol-K]
Pr . density of fluid [kg/m3] T . temperature[K]
g - gravity force [m/sec’] X : carbon conversion
' : particle diameter [m] n : biomass conversion ratio
I : viscosity of fluid [N-s/m’] MW : molecular weight of biomass [kg/kmol]
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W, : coal feeding rate at inlet [kg/sec]
Q, : air flow rate [m3/sec]
T, : carbon fraction in biomass
Teps Loy - mole fraction of CO and CO;
P : pressure [Pa]
t : time [sec]
Subscripts
n : number
c : biomass particle
t : total
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Fig. 1. Schematic of circulating fluidized bed system @ re-
actor, @ electric furnace, 3 fuel feeder, @ particle filter, &
cooler, ® data processing PC, (D gas analyzer, ® flow meter,
© flow controller
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Table 1. Operating conditions of circulating fluidized bed re-
actor

Variable Value
Coal particle size pm 75-150
Bed material particle size pm 200-300
Biomass feeding rate g/s 0.05
Air flow rate g/s 0.615
AJF ratio - 12.3
Equivalent ratio(®) - 1
Air velocity m/s 0.159
Minimum fluidized velocity | m/s 0.137
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Table 2. Properties of wood pellet and wood chip

Sample Wood pellet Wood chip
C (%) 45.6 40.9
H (%) 5.6 5.2
O (%) 38.8 39.7
N (%) 1.0 0.4
S (%) N.D 0.1
Moisture 2.7 20.9
Volatile matter 56.3 47.5
Fixed carbon 25.8 259
Ash 15.2 5.7
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Fig. 2. Pyrolysis results of wood pellet and wood chip in TGA
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Fig. 3. Effect of different blending ratio on the rate of combus-
tion in TGA
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ratio at 873 K
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