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ABSTRACT

Spherical ceramic balls is packed at the end of combustor and they was investigated for
potential to be applied for the secondary combustion chambers of the incinerator as they are expected
to provide high temperature, increase the residence time and introduce more turbulent intensity
resulting to lowering the product pollutants. In this work, the testing combustor was constructed
which allows the study of pressure drop, temperature distribution of flow through pack bed. The
results are the compared with those from the case of combustor without spherical-packed bed. Hot
gas flows through the packed bed before exhaust to stack, in which the dimensionless parameters
studied relevant pressure drop of flow through spherical-packed-bed was studied by varying the ratio
b/w pack thickness and diameter of the ball (L/D,) between 0-13.33 and Re,,, = 50-300. It was found
that the increase in both terms of Rej, and L/D, yields the rise in pressure drop. The predictive
correlation with the Reynold’s number of the flow b/w 50-300 between Re,, and L/D, is transformed
with 95% confidence. Heat input to the air is kept at 190 kW/m’. The maximum temperature of the
bed was found to increase 7% and 10% in the first 30 minutes in comparison with the case of
combustor without the packed bed. Longer time raised the bed temperatures and extended high
temperature zone length. After 40 minutes, the position of the combustor where its temperature

exceeds 800°C is 10 cm longer than that of the case without the bed; giving the higher temperature



space 23 cm longer. The results evidently support the idea of using the spherical-packed bed in the
second chamber of the incinerator. Moreover, spherical-packed bed with L/D,=13.33 was flue loss
79% less when comparing with void combustor during the first 60 minutes of transient state.
Mathematical modeling is also studied and the results agree firmly with the experiment in term of

temperature field. The discrepancy is formed to be 14% larger than experiment.





