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Abstract

This is the analysis of biomass fuel pellet production from agricultural wastes—
rice straw, corn cob, soybean hull, and sawdust. The 4 raw materials are converted
into biomass fuel pellet as a mean using alternative energy. The process is divided
into 2 parts. The first part is the design of machine for the production of biomass fuel
pellet which comprises Biomass Grinding Machine, Biomass Drying Machine, Pellet
Compression Machine. The machines are aimed to be the prototype that are easy to
use, economical, and suitable for initiation of factory that produces biomass fuel
pellet within Community Enterprise. The second part is the design of biomass fuel
pellet testing method in order to study the property, and other variables that affect
the process of producing the pellet.

The result of producing biomass fuel pellet from rice straw, corn cob, soybean
hull, and sawdust reveals that rice straw and corn cob are not a perfect choice for
pelletization. In term of soybean hull and sawdust, both are better choice for
producing the pellet. The 3 machines can produce biomass fuel pellet from soybean
hull at 131kg/hr, and 145 keg/hr for sawdust.

The test of biomass fuel pellet reveals that soybean hull and sawdust have
better physical property. Both pellets have the density of 1,200 ke¢/m3 and 1,098
kg/m3 respectively, which meets standard DIN EN 51731 (Pellet density: > 1,000
kg/m3). Durability test reveals that both pellets have value of 95%, which is lower
than standard DIN EN 14961-2 (Pellet durability: > 97.5 %). Fuel property test reveals
that both pellet have a heat value of WAy 16.65 MJ/kg and 17.50 MJ/kg
respectively, which meet the standard of DIN EN 14961-2 (Heating value: 16-19
MJ/kg). The test of ash content reveals that soybean hull has a higher than standard
ash content at 5.5% (Ash: 0.7-3%). Sawdust ash content is lower, but falls within the
standard of 1.2%. There will be a problem with unstable heat when the ash content
is too high. It is also complicate to eliminate high ash content.

Economic analysis reveals that budget for this project to set up a factory is
720,000 baht as initial investment. Investing in soybean hull pellet would yield a
breakeven at 5.16 yrs. At the same time, investing in sawdust pellet would yield a
breakeven at 3.17 yrs. Both sawdust and soybean hull are an interesting investment

due to a short breakeven when compare to the project lifetime.
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