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The objective of this research is to design a low pressure boiler using Cassava-
Rhizome Chips as fuel. This low pressure boiler can be considered as a prototype of low
pressure boiler to be used in small and medium manufacturing industries in the country.

The boiler was designed to be a fire-tube type. Its combustion chamber and boiler
shell is separated distinctly. Hot gas from combustion reaction has 2 passes flow. This
boiler can generate steam at an ahsolute pressure of 2 bar (or at steam temperature about
120°C). Fuel consumption rate is 20 kg/hr. Cassava-rhizome fuel has 2 forms, chunks and
chips. Excess air used in experiment was found to be 40%-160%.

From the experiments, when using cassava-rhizome in chunk form as fuel, it
found that the overall efficiency of boiler was only 20% at steam generation rate of 23
kg/hr, the average temperature in combustion chamber was 454°c with the highest
temperature recorded as 780°c at 80%EA. But when using cassava-rhizome in chip form
as fuel, the overall efficiency of boiler was increased to 47% at steam generation rate of
55 hglhr, the average temperature in combustion chamber was 470°c with highest
temperature at 755°c at 120%EA, which was the optimum case.

No phenomenon relating to explosion or detonation was recorded in boiler while
doing experiments. But when using high excess air, the flame of combustion can sneak
from the charging door. The quantity of carbonmonoxide in combustion gas was found to
be well in excess of the industrial standard figure, namely at 2600 ppm as against 870
ppm. The quantity of sulfur dioxide in combustion gas was found to be under industrial
standard figure at 5 ppm, in which the regulated figure is not over 500 ppm. The quantity
of nitrogenmonoxide in combustion gas was also under the industrial standard, being at
73 ppm was against 200 ppm.
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