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Abstract T 1 8 7 8 3 8

The combustion process in a conventional controlled-air municipal solid waste incinerator
is divided into two-stages. The combustion in a primary combustion chamber where solid waste is
burnt, is in a sub-stoichiometric and the combustion temperature is in the range of 750-850 "C .
The combustion in a secondary combustion chamber, where combustible gases are burnt, is in
excess air and the combustion temperature is in the range of 984-1,200 °C. The experiments were
conducted in a laboratery-scale controlled-air incinerator which had a thermal destruction
capacity of 17.5 kW. Sawdust was used as a solid fuel. The sample gases was analyzed by an
on-line gas analyzer for O,, CO, NO, NO, and SO,. Chromel-alumel thermocouples (K-type) of
1.6-mm diameter was used for continuous measurement of the temperature profile along the
height of secondary combustion chamber

The experimental studies were divided into two-parts. The first part was to study the
combustible gases evolved from primary combustion chamber. The second part at the best
operating condition from the first part, in order to investigate the effect of highly preheated
sccondary air on the temperature profile distribution, fuel saving and minimal pollutants.

The primary combustion chamber was preheated until the wall temperature reached 500,
600 and 700°C. The primary air was supplied at different rates; no primary air supply, 10% of
stoichiometric air and 20% of stoichiometric air respectively, and the sawdust was fed at 3.5
kg/hr. The results showed that primary air flow and preheated combustion chamber wall
temperature had effected to combustible gases generation. An increasing in primary air flow

resulted in increasing carbon conversion efficiency and gas temperature. An increasing in
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preheated combustion chamber wall temperature resulted in increasing combustible gases
concentration. The highest combustible gases concentration was recorded in case of 10% of
primary air flow and preheated wall temperature at 700 C.

The effect of preheated secondary combustion air temperature to profile temperature was
also investigated. The secondary air flow rate was at equivalence ratio of 0.8, respectively. which
preheated from room temperature to 300, 500, 700 and 900 C. The peak flame temperature was
860-880°C in case of non-preheated secondary combustion air, and increased as increasing in
preheated secondary combustion air temperature with values of 920, 980, 1,000 and 1,020°C for
preheating secondary combustion air temperature at 300, 500, 700 and 900°C respectively. In
term of emissions, the higher preheated secondary air, the higher NO_ emission, supposed to be
thermal NO,. CO emissions are lower than 50 ppm, and very lower SO, concentration is emitted
due to lower sulphur content in fuel. The highly preheated secondary combustion air to 900°C
resulted in a maximum of fuel saving of 52% compared to non-preheated secondary combustion
air.
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