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Abstract

The continuous rising of oil price has caused many industries in Southern Thailand to
decide to use biomass fuel as a substitution of fuel oil in their boilers. It is well-known that
Southern Thailand is rich with rubber wood. During the combustion process, however, there are
considerable amount of unburned charcoal falling off the grates to the ash chamber. This amount
of residual charcoal is usually discharged as waste from the industries. The average size of the
charcoal is approximately 1.5 x 1.5 x 1.0 cm. This amount of charcoal can still be used as fuel for
generating energy. In this study, a downdraft gasifier was used to convert the charcoal into
producer gases, and this is then used in the furnace for direct heat generation or fed into an
internal combustion engine for power generation.

The ultimate analysis of the charcoal shows the composition of C, H, N, O and S as
66.42%, 0.91%, 0.28%, 13.81% and 0%, respectively. The gasifier is of downdraft type equipped
with continuous fuel feeding system and an ash removing system. There are three parts in the
designed gasifier: fuel feeding system at the top, followed by gasification reactor system, and an
ash collector system at the bottom. '

The 5 main components of the system include a furnace, a cyclone, a filter, heat
exchangers, and internal combustion engine. The furnace is of cylindrical shape with a diameter
of 40 cm. The diameter of the supplying tube for air is 1% in. and that of the gas outlet is 2 in.
The furnace lining is made of fire resistant cement. There are 3 units of heat exchangers each
6 m in length. The fabric filter is 40 cm in diameter.

Two experimental sets were carried out: pretest and overall test. The pretest results
showed good matching between the actual system and the designed system. Gas production
efficiency is 87.81%. The overall test showed that the overall efficiency (charcoal-electricity) is

13.5%. The system is capable of operating continuously as intended.
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