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Abstract

The main objective of this research is to study the energy potential of the sawdust and producer gas production
by using steam and air injections. The energy potential map of sawdust revealed that Muang district was the highest
potential sawdust resource approx 97,667 ton/year. The second was Khuankanon district approx 79,975 ton/year. In
addition, Muang, Khao Chai Son and Khao Chai Son districts were the high potential sawdust resources approx 7,169
ton/year. Results by proximate analysis showed that the contents of compounds in sawdust are of follows;
VM 65.9%, the FC was the same as 15.6% and AC 17.1% and 1.5% at the MC of 17.0% respectively. Results
by ultimate analysis indicated that sawdust were composed of C 46.4%, H 7.1%, O 44.8%, N 0.12% and S 0.03%
respectively corresponding to the chemical formula of sawdust was CH]MOMZ. The simulation of a fixed bed
gasifier was accomplished using the stationary model developed by S. A. Klien and F. L. Alvarado. Results showed
that using the air as an agent, CO was 9-35%Vol., CO2 was 0-21%Vol., CH4 was 1-4%Vol., and H2 was 7-31%Vol.
The high heating value was in the range of 4.6-8.7 MJ/Nm3 and the gasification efficiency was 69-88%. While
using the steam as agent, CO was 10-36%Vol., CO2 was 0-21%Vol., CH4 was 1-4%Vol., and H2 was 9-32%Vol.
The high heating value was in the range of 4.8-8.8 MJ/Nm" and the gasification efficiency was 72-90%. And The
composition and heating value of product gas operated with/without steam injection condition were investigated
based on experimentation. The operating temperature varied in the range of 100-800°C. Experimental results showed
that the gas composition was composed of CO approx 8-32%Vol., CO2 approx 9-22%Vol.,, H2 approx 6-33%, CH4
approx 2-5%. The high heating value of product gas with/without steam injection was 6.9-8.6 MJ/Nm® and 10.8-12
MJ/Nm’. The gasification efficiency was 64-75%. Finally, the use of either air or steam as an agent could produce

the product gas which composed sufficient combustible gases for internal combustion engine in the power generation.

Keywords: Gasification, High Heating Value, Sawdust, Producer Gas, Energy Potential
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