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Abstract

This research presents characteristics of heat energy of gasifier using leaves and dry twigs as
fuel. The objective of this research is to design and construct the optimal downdraft/fixed bed gasifier and
to investigate the thermal efficiency of the stove. Thermal efficiency of the stove is determined by Water

Boiling Tests and rate of produced gas is analyzed.
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Rate of feed Air and fuel data is the obvious choice for determining the Air-Fuel ratio relating with

Equivalent Ratio (ER) using for combustion zone. The downdraft/fixed bed gasifier consists of 3 main

parts, the upper tanks used to feed the fuel (biomass), the middle is the reactor and the lower is the ash

collector. The existing stove is firstly used to calculate the stove efficiency and obtain an important data

using for the new design. Leaves and dry twigs in deciduous forest in northern Thailand are chosen as

the fuels. They are chopped with size of 0.5 to 1 cm. approximately. The stove is operated with fuel feed

rate at 6 kg/h and outlet the gas speed of 0.8 m/s. It was found that 1 kg of water can be heat up to the

maximum temperature of 81 °C. The thermal efficiency is 0.072.

Keywords: downdraft/fixed bed gasifier/ Water Boiling Test/ High Heating Value
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