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WORASON JUNSATIEN: FIXED  BED  TORREFACTION  REACTOR  WITH
THERMAL MANAGEMENT SYSTEM BY USING THERMOSYPHON. THESIS ADVISOR:
ASST. PROF. NITIPONG SOPONPONGPIPAT, Ph.D. 168 pp.

This research establishes the fixed bed torrefaction reactor with two-phase
closed thermosyphon as thermal distribution device to study the properties of
torrefied product. Five of two-phase closed thermosyphon were installed inside the
reactor. Two-phase closed thermosyphon were made of mild steel pipes with 6 cm
in the outside diameter (OD), 2.5 mm in thickness, and 110 cm in length. The
evaporator section was 50 cm and condenser section was 60 cm. DOWTHERM — A
was used as working fluid. The filling ratio was 50% of the evaporator volume. Five
types of which were rice straw, cassava rhizome, sugarcane leaves, corncob, and oil
palm fronds were used in this experiment. The two operating parameters,
torrefaction temperature and residence time for the process were varied at 230, 250,
280°C and 1, 1.5, 2 hours, respectively. The testing for torrefaction reactor can be
divided into 2 case studies; using liquefied petroleum gas and biomass wood pellet
as fuel. The temperature profile, appearance, mass yield, heating value and
torrefaction efficiency of torrefied samples were presented. The research result
found that, the mass yield, HHV, and torrefaction efficiency of torrefied biomass were
ranged from 17.28 - 28.83 MJ/kg, 0.43 - 0.94 and 0.761- 1.350, respectively. The
optimum conditions were evaluated at different torrefaction temperatures and
residence time through both using liquefied petroleum gas and biomass wood pellet
as fuel which were as follows: 250°C, 1.5 hrs for rice straw, 280°C, 2 hrs for cassava
rhizome, 250°C, 2 hrs for sugarcane leaves, 280°C, 2 hrs for corncob, and 280°C, 1.5

hrs for oil palm fronds, respectively.
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