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Development of a Fixed-Bed Torrefaction Furnace for Rice Straw
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Abstract

This research aims to develop a fiwed-bed torrefaction maching specifically designed for smali-scale rice straw
processing, with the objective of increasing the value of rice straw, The machine is designed with fewer components
to facilitabe maintenance, making i suitable for household or community use. It operates al temperatures not
lower than 300 degrees Celsius to enhance the characteristics of rice straw, mproving it as a biomass fuel under
anaerabic conditions at atmospheric pressure. The 25-iter prototype can accommaodate 1500 grams of rice straw
and ulilizes two healing elements rated at 220 volts and 700 watts sach. The tomefaction process 2kes 130
minutes and consumes 2.0 kilowatt-hows of eleciricity. Experimental results Indicale that the welght of the rice
strany alter lorrefaction |s reduced to 600 grams {(a 80% reductiond and the energy cantent of the resulting fuel
increases by 159 compared to the orginal weight, During the process, chemical structural changes acour within
the biomass, including the production of voltatiles and gases inside the reactor system, The heating elements
operate independently at both the top and bottom of the machine to maintain appropriate and unlform
temperature contiol Conducted under anaerabic conditions at atmaospherlc pressure, this design enhances user
safety, The application of this technology in the agicultural sector not only aims 1o increase the value of rice
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siraw but also promotes sustainabliity and effectively reduces waste In agricultuwal industries. This apgroach

demonstrates potential for efficient temperature management and energy usage in future commerciat applications.
Keyword: nce straw, tamelaction, fixed tea
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