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NAIYAWAT SUKTHANG : EFFICIENCY ENHANCEMENT IN ENERGY
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The objective of this research was to compare conventional gasification (C-G)
and plasma gasification (P-G) system in terms of energy production efficiency.
Moreover, the potential of P-G was investigated when using high-moisture biomass as
fuel. In this experiment, the C-G system with a capacity of 100-kW electricity
production was modified by installing a 50-k'W plasma torch to the reactor.

The results showed that P-G system caused an increase in gasifier temperature
when using cut biomass (Giant Leucaena) having an average moisture content of 16%
w.b. In consequence, the derived syngas composition was improved, providing an
increase in calorific value. Although the energy was added to the P-G system, the
overall efficiency was comparable to that of C-G system. Moreover, it was found that
tar content decreased in comparison to that derived from C-G system.

For high-moisture biomass, including 28% w.b. and 34% w.b., it was found
that plasma could reduce the limit of biomass in terms of moisture content in C-G
operation. The high moisture in the biomass caused a decrease in gasifier temperature.
However, the derived H» in syngas was increased, obtaining high calorific value

(> 5 MI/Nm?), which is high enough for use in consecutive applications. The




efficiency of P-G system operated with high moisture biomass was found to be more
or less the same with that of C-G operated with low moisture biomass. When the
drying energy required to achieved 16%w.b. 1s taken into account for C-G system. the
efficiency of the P-G system is 15-20% higher, indicating that the P-G system can be

operated with high-moisture biomass efficiently and reduces processes and energy for

biomass preparation.
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