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Abstract — In a cylindrical fluidized bed combustor-pilot plant (25.4 cm-diameter X 5.85 m-height), com-
bustion experiments were carried out with the domestic high ash content anthracite (3400 Kcal/Kg) coal.

The effects of coal mean size (0.49, 0.62 mm), air velocity (23-76 cm/s) and bed temperature (750-
950°C) on heat transfer coefficients between either fluidized bed, free-board and vertically immersed cool-
ing tubes, temperature profiles along the bed height and combustion efficiency have been determined. The
heat transfer coefficient exhibited a maximum value with air velocity. However, it increased with bed
temperature and decreased with particle size.

The temperature profiles along the bed height became flattened with increase of air velocity. Whereas,
combustion efficiency decreased with air velocity but it increased with bed temperature.
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Fig.1. FBC Pilot Plant.

1. Main bed 2. Coal hopper

3. Bed material hopper 4. Controller

5. Water tank 6. Pump

7. Ash receiver 8. 1st cyclone

9. 2nd cyclone 10, Steam separator
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Fig. 2. Fluidized bed combustor.
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Table 1. Summary of Experimental conditions
and specifications of the column.

Material Coal

Calorific Value:
3, 400K cal /kg
Ash: 46%,
3.1%,
Fixed Carbon: 45.2%
Volatile matter: 5.7%

Moisture:

Diameter of the column 25, 4cm

Height of the Column 5. 85m
Static Bed Height 40cm
Temperature of the bed 750~950C
Superficial Air Velocity 23~76cm/sec

Temperature and Pressure

tap Height 20, 45, 70, 95, 150, 195,

244, 340cm
Distributor

Material Stainless Steel 304
Type Perforated Plate
Opening Area 2.0%

Thickness 1. 6cm

Hole Size 3. 1mm

rotameter 2. = A 3}9ic}
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Fig. 4. Effect of air velocity on heat transfer
coefficient.
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Fig. 3. Particle size distribution of feeding coal.
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Fig. 5. Effect of air velocity on heat transfer
coefficient.
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NOMENCLATURE

D, : inside diameter of tube, m

D, logarithmic mean diameter, m

D, outside diameter of tube, m

h heat transfer coefficient, W/m2K

h, heat transfer coefficient for inside of
tube, W/m2K

Kn thermal conductivity of tube wall,
W/mK

L, expanded bed height, m

N. Nusselt number, hD/k, dimensionless

AP pressure drop, kg/m?

R : unburned carbon fraction of entrained
ash.

Re Reynolds number, dimensionless

T : temperature, °c

slatsst
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2k . 7led ) -

U

U, :

Xm
fs
P
€,

FAE - ARE

overall heat transfer coefficient, W/m?K
air superficical velocity, m/s

thickness of tube wall, m

solid denisty, Kg/m3

gas density, Kg/m3

bed porosity, dimensionless
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