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ABSTRACT

The main focus of this thesis is the experiment investigations of optimum air-fuel
ratio in combustion by consider the combustion efficiency, thermal efficiency and gas
emissions from rice-husk cyclonic combustor. The combustor was cylindrical in
shape with inner diameter of 0.77 meter and height of 2.40 meter. The experiment set
up for the fuel feed rate were 26.78 31.42 and 52.12 kg/h. The air flow rate were 678
1253 and 1472 m*/h, respectively. It can be seen that the optimum air-fuel ratio of
52.47, combustion efficiency of 96%, thermal efficiency of 84% and measurements of
gas emissions consisted of carbon monoxide (CO) between 180-426 ppm, oxygen
(O2) 11.85-18.58% and the maximum useful heat gain of 150 kW. The energy loss in
ash 3%, energy loss with incomplete combustion 0.12% and 12.88% by unaccounted
loss. The result from mathematical modeling can predict the operation condition with
high thermal efficiency of 80%, air-fuel ratio 55.00-62.00. The economic analysis for
an application of longan drying with batch type dryer of 8,000 kg fresh longan
(2,000Kgsresh 1ongan/batch). It was found that the pay back period is about 3.50 years or
to be the same as dried longan about 560 tons.



