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Abstract 192373

Municipal-solid-waste gasification, which converts solid materials into fuel gas by
thermochemical reactions, is regarded as one of renewable energy sources. In this study,
experiments were performed in a laboratory-scale downdraft gasifier using wood chips as fuel at
various input air volumetric flowrates. A mathematical model was also developed to simulate the
reduction zone of the gasifier. It is found that the model predicted results were in reasonable
agreement with the experimental results in term of the product gas composition and both model
prediction and the experiment give the highest amounts of the interested product gases (CO, H,
and CH,) at the input air flowrate of 350 L/min. The product gas from the experiment at 350
L/min contained 19.99 %CO, 10.34 %H, and 1.73 %CH,, while the product gas from the model
prediction contained 21.05 %CO, 8.67 %H, and 0.92 %CH,. The relationships between the rate of
governing chemical reactions and the variation of temperature within the reduction zone obtained
from the model calculation showed that the boudouard reaction was the principle reaction
controlling the product gas composition. The reaction rate calculation at the optimum input air
volumetric flowrate showed that the rate of the boudouard reaction was the highest, which may be

explained by the range of temperature in the reduction zone favored by the boudouard reaction.





