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Abstract T‘E 1 4 4 5 9 9

This thesis investigates the burnt-out time and the combustion rate of lignite, municipal
solid waste (MSW), and MSW/lignite mixture in a laboratory-scale bubbling fluidized bed.
Batch experiments were carried out and simulated wastc having similar characteristics to real
waste was used. The purpose is to study the effects of bed temperature, fluidizing air velocity and
fuel batch size on the above two parameters.

Experiments were carried out for the following cases: batch combustion of lignite only,
MSW only, and MSW/lignite mixture at mass ratios of 2:8 and 4:6. In each case, the batch size
was varied from 1, 1.5, 2 to 2.5 grams per batch, the bed temperature from 750, 800 to 850 OC,
and the ratio of combustion air to minimum fluidization air velocity (U/U_,) from 2, 2.5 to 3.
Variations in the bed temperature, CO and CO, concentrations at the exit of the freeboard were
recorded continuously , and the data were used to estimate, numerically, the burnt-out time and
the combustion rate.

The results show that the batch size has little influence on the burnt-out time, because its
mass fraction in the bed material is extremely small. It is clear that the burnt-out time decreases
with increasing bed temperature, and with increasing air velocity except in the case of high MSW
mass fraction in the fuel mixture. On the average, the burnt-out time for MSW is about 2/3 that
of lignite, and the mixing of MSW with lignite decreases the burnt-out time proportionately. The
results on combustion rate show that, generally, the maximum combustion rate of each batch

increases with the batch size, the bed temperature, and the air velocity. There is also a clear
distinction on the combustion rate of different fuels, with the maximum combustion rate of lignite

being relatively greater than that of MSW, and the mixing of MSW with lignite, even at low

proportions, decreases the combustion rate of the latter significantly.



