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Abstract

The present research is the design and test of the hybrid updraft-downdraft gasifier for
drying application and electricity generation. The study was divided into five parts, namely; 1)
design and construction of a hybrid updraft-downdraft biomass gasifier which is capable of
generating electricity 20 kWh and using for drying with capacity of 5 tons/day, 2) test of the
developed gasifier, 3) installation of generator set and dryer 4) evaluation of the system efficacy
and 5) analysis of the test results to draw the technical conclusion of use of hybrid updraft-
downdraft biomass gasifier.

The gasifier was designed by taking advantage of both updrafi and downdraft
gasification. The gas derived from updraft which contains high content of tar was used in
producing heat for a bin drier having dimensions of 2.31 x 2.31 x 0.60 m (width x length x height)
or a total volume of 3.2 rr’. For downdraft gasification, the gas was supplied to a 200 kW generator
set to generate electricity in which a diesel dual engine was used.

The designed gasifier was tested with cassava rhizome. The results showed that at the
maximum gas flow rate of 135.8 m /hr had the specific biomass consumption 101.9 kg/hr and gave

the highest gasification efficiency approximately 66.47% compared with other conditions. Thank to

the high heating value of gas produced (5.31 MJI/Nm), it would be sufficient for use in drying
application. However, the tar and dust contained in the producer gas were quite high ranging from
44.5-78.1 g/Nm3, as a result, it is still inappropriate for being used directly in the engine generator
set. The development of gas cleaning system is indispensable for this gasification system.

The drying test was carried out by loading cassava rhizome into the bin dryer the height of
which was approximately 50 em. or a total volume of 2.67 m”. The producer gas was bumt ina
burner. The hot air was mixed with the fresh air to obtain the temperature around I?:ODCand then
” i)f.i.S.S.Bd. through fﬁe dryer with a flow rate of 3,007 m’/hr. The result showed that the time to reduce

the moisture content from 57.1% w.b. to 15% w.b. was approximately 4.5 hr.






