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Abstract

168016

The objectives of this research are to study and apply high temperature air combustion to a
controlled-air incinerator. The experiments were done on 17.5 kw/h lab-scale incinerator.
Sawdust at the feed rate of 3.5 kg/h was burnt in primary combustion chamber (PCC) at wall
temperature of 700°C with a feeding primary air of 10 % stoichiometric. Incomplete products of
combustion flowed into secondary combustion chamber (SCC) and were re-burned with a feeding
secondary air of 30 % excess air, which preheated to 300 , 500 , 700 , 900°C and diluted the
concentration of O, in air at 21, 17, 15 %. An exhaust gas from burned diesel oil was used as a
dilution gas. The chamber profile temperature, the concentration of exhaust gas at the exit of the
chamber were measured to study an air temperature and the concentration of O, in air affecting
combustion in the SCC. The results showed that higher preheated secondary air temperature
results in an increasing average flame temperature, peak flame temperature. At preheated
secondary air to 900°C results in maximum of fuel saving of 40 % respect to the SCC temperature
at 1200°C. But NO, emission also increasing 40 %. The lower O, concentration in air results in a
decreasing NO, emission. At O, 15 % in air results in decreasing NO, emission of 34.12 %
respect to O, 21 % in air at 900°C. A lower peak flame temperature but the flame increasingly
disperses throughout the combustion chamber. The highest fuel saving is 48 % at preheated
secondary air to 900 C and 17 % O, concentration. The results of this research could be applied to

domestic waste incinerators to save energy and to reduce environmental effects.
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