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Abstract
TE 145510
The objectives of this study are to determine the combustion and thermal efficiency using anthracite
powder as a fuel of a laboratory scale crater bed with a single nozzle inlet tube as well as its heat
transfer characteristic. The results showed that the combustion efficiency, which was in the range of
36 — 52 percent, decreased as the air/fuel ratio was increased. The system thermal efficiency, the
ratio of heat that is used to preheat the incoming air to the total heat input into the combustor, was in
the range of 14 — 18 percent and not so sensitive to the increase in air/fuel ratio. At the height of

inlet tube of 2 cm. above bed surface, both the combustion and thermal efficiency were slightly

higher than those of 4 and 6 cm. were, respectively.

The calculation results from the mathematical model showed that the convective heat transfer
coefficient of ascending bed particles and tot flue gas were in the range of 38 — 66 and 30 - 36
W/sq.m — K, respectively. Both of them increased with the air/fucl ratio and gave higher value at
6 cm. height above bed surface of inlet tube than those of 4 and 2 cm., respectively. The radiative
heat transfer coefficient, which was in the rang of 145 — 180 W/sq.m — K, increased with the
average combustor temperature, and the inlet tube height above bed surface of 2 cm. gave slightly
higher value than those of 4 and 6 cm., respectively. The predicted value of 237 - 261 W/sq.m - K
of the external surface heat transfer coefficient of the inlet tube, which is the summation of the
aforementioned three heat transfer coefficients, agreed well with the value of 234 — 255 W/sq.m - K

of the experimental data.



