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ABSTRACT

A numerical analysis of the mathematical model for fluidized bed coal combustion has
been performed. Based on the physical nature of the specific surface variation due to the de-
creasing of coal particle diameter according to the combustion process, the modified model
which has been added the specific surface variation to the S.ENDRENYI and B.PALANCZ’s
mathematical model was established in this study. From the numerical analysis of these two
models, it was found that the perfect combustion time is increasing largely at least 5 seconds
in the modified model in comparison with that of the S.ENDRENYI and B.PATANCZ's model,
and the bed temperature and the coal particle surface temperature during the main combustion
period represent constant with time in the SENDRENYI and B.PALANCZ’s model, on the other
hand, these properties are decreasing linearly with time in the modified model.

NOMENCLATURE qr : reaction heat (kcal/kg)
R : universal gas constant (kcal/kg"C)

a specific surface (m*/m?) s : length co-ordinate (m)
A activation heat (kcal/kg) A : length of a section (m)
c specific heat (kcal/kg’C) T : temperature (°C)
d diameter of particle (m) t* : dimensionless time
G mass velocity (kg/m?sec) y : concentration in the bulk of gas phase
G* : dimensionless mass velocity (kg/m?)
h : height of bed (m) y* : concentration in gas phase touching
ke : frequency factor (m/sec) directly the surface of particle (kg/m?)
n : index of section « : heat transfer coefficient (kcal/m?sec’C)
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B : mass transfer coefficient (m/sec)

v : number of particle entering the flui-
dized bed/hour, with of bed (1/m sec)

P : density (kg/m?)

At time increasement (sec)
SUBSCRIPTS

0, : oxygen

s : particle

g . gas
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Fig. 1 Sketch of the model
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Table 1. Chemical Analysis of Coal
moisture @) 59
Proximate | ash content @) 56.3%
Analysis volatile mater ©5 4.45
fixed carbon @) 3324
C 2 35.71
Ultimate Yo X
Analvsi H @) 0.5
sis
Y N @ 0.2l
calorific value (heating value ) *for dry
coal (keal /kg) 2790

Table 2. Physical properties of coal and
ash
property coal ash

Bulk Density (g/ch) 0.99-1.0211. 04-1.07
Density (g/ ct) 233 | 24
&rosi ty 0. 56-0. 58] 0. 56-0.57
Conductivity (keal/mhr'Cy  0.233 0.168
38C basis _
Specific Heat(cal/g C) 0.23%
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Table 3. Numerial conditions for modelling

do (m) 1. 00 x 1073
de(m) 7. 50 x 107
T, (€D 8. 00 x 10%2
Py Ckg/ nt) 325 x 107!
ceg (keal /k8°C) 276 x 107!
Gmt (kg/nt sec) 1. 15 x 107!
vor (kg / nt ) 7 44 x 1072
a (keal /mi'sec C) 1. 11 x 107!
A (m/sec) 113 x 107!

L. 00X107° 1.00 x 1073 100 x 1073
7.50x107* 7.50%x 107 7.50x107*
8 50x10*% 9.00x10*? 9 50 x 10*?
311x10™t 2.97x 1071 2.85x 107!
2.78x 107! 2.80x 107" 2.81x 107!
1.06x 107! 9.96x107? 9.35x107®
7.20x107? 6.88x 1072 6.60x 1072
L 13x107! 1.15x 107! L17x107!
1.13x107* 1.13x107! L13x 107!

Table 4. Numerial conditions for modelling
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