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Abstract— Heat transfer and combustion characteristics of the domestic low grade anthracite coal (2800 Kcal/kg)
have been studied in afluidized bed combustor. Operating variables were ranged as following: coal feed rate (1-4
kg/hr), coal size (120-140 ), fluidizing air velocity (31-93 cm/sec), bed temperature (750-900°C), static bed height
(10-20 cm). The experimental results showed that combustion efficiency, in the range of 74-89%, decreased as air
velocity increased, while it increased with bed temperature, excess air ratio and particle size increased. Heat transfer
coefficients in a fluidized bed were found to be in the range of 420-540 Kcal/m?hr°C.
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Table 1. Chemical Analysis of Coal
AV )] 2l & 2 A
T B 3,42 C 34.96
3] % 58.65 H 0.28
o 319 S 0.12
A ERA 34.74 0 4.68
utod 2k (HV) 2,800 Kcal/kg
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Fig. 1.
1 Coal Hopper 7 LPG Tank
2 Screw Feeder 8 Ash Pot
3 Combustor 9 Water Flow Meter
4. Sight Glass 10 First Cyclone
5 U-Manometer 11 Second Cyclone

6 Distributor 12 Air Flow Meter
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Table 2. Operating Conditions for the Fluidized
Bed Coal Combustion

Coal Feed Rate
Coal Size {dp)
Air Flow Rate 5-15Nm /hr

Bed Temperature 750 -9007TC

Bed Pressure 1 atm

Static Bed Height (L./D) 10— 20em (0. 67 — 1. 33)
Fluidizing Air Velocity 31-93cm/sec

1~4kg/hr
120 — 144 4
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A, : Heat transfer area of heat exchange tube.
()

Cew : Specific heat of water(cal/g'C)

dp  : Mean particle diameter () (mm)

D, : Inside diameter of heat exchange tube (cm)

D, : Log mean diameter of heat exchange tube
(em)

D, : Out side diameter of heat exchange tube
(em)

f, : Fraction of tube surface exposed to gas
bubbles

h : Individual bed-surface heat transfer coeffi-
cient (kcal/mf hr'C)

h;  : Individual heat transfer coefficient for in-
side of tube (kcal/m hr'C)

k : Thermal conductivity of combustion gas
kcal/mhrC)

km : Thermal conductivity of heat exchange tube
(kcal/mhr<C)

My : Flow rate of cooling water (kg/hr)

Q, : Heat flow rate to water flowing through
the heat exchange tube (kcal/hr}

Q. : Rate of heat transfer based on tube out -

side area (kcal/hr)

AT, : Logarithemic mean temperature difference
(c)

t : Contacting time of the packet of solid par-

ticle [sec)
U, : Overall heat transfer coefficient based on

outside area {kcal/m hr'C)

dazolxe] AT

Adele] dx B4 AT
113

u : Fluidizing air velocity [m/sec)

Un, : Minimum fluidizing air velocity (m/sec)

xm : Heat exchange tube wall thickness (m)

#» : The average bubble frequency in the vicinity

of the surface (sec™')

ve : Combustion efficiency (%
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