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Abstract

Study of a biomass feedstock production plant for rural communities are composed of 1)
investigating important engineering parameters and behaviors of biomass size reduction and drying
processes, 2) developing a biomass fuel feedstock pilot plant including biomass cutting/chipping,
separating and drying processes in which a 3-ton/day of biomass fuel is demanded by a 100 kW
biomass gasification power plant, 3) analyzing the cost of biomass feedstock preparation for the
biomass gasification power plant. The stady showed that — Size reduction machine can produce
cassava rhizome and Giant Leucaena chips with the rates of 1.59 ton/hr and 1.23-1.82 ton/hr,
respectively. The production cost was around 120-166 Baht/ton. — Separation and cleaning machine
had a capability of producing 3 tor/hr and the production cost of 36 Baht/ton was found. — Dryer, a
small rotary dryer was tested by using hot air temperature in the range of 100-130° C. The result
showed that it spent 2.5-4.5 lus reducing moisture content to 15% for both cassava rhizome and
Giant Leucaena chips. However, if this type of dryer was scaled up in order to meet the demand of
the gasification power plant, the investment cost would be unaffordabie. The solving approach of
this problem is the use of bin dryers which can decrease drying time to 2-5 hours if drying
temperatures about 125-135 “Care procured. The capability of this dryer was found to be 130 kg/hr
or 3,120 kg/day which is adequate to the demand of the 100 kW biomass gasification power plant.

The production cost was about 122-130 Baht/ton.

The study of waste heat utilization form an engine-generator set used as a heat source for
biomass drying included the following procedures; 1) investigate the efficiency of the combined-
heat and power system from producer gas in order to know how much the heat amount can be
recovered for biomass drying. 2) Study the biomass drying using such waste heat. The results
indicated that the utilizing the waste heat was capable of increasing drying efficiency up to 39.74%
which accounts for 18.28%. With respect to overview, drying time of required moisture content is
dependent on the initial moisture content of biomass. The specific energy consumption (SEC) of

Giant Leucaena and cassava rhizome was found in the range of 3.7-3.97 MJ/kg_ _ and the total
2

efficiency showed values between 63.36-67.94% or 66.3% in average. The evaluation of combined
heat and power showed the condition of 80 kW is the most suitable for use because of low energy

consumption in which 1.34 kg of biomass (15%MC) can generate one electrical unit (kWh).




Additionally, biomass-to-electricity conversion efficiency (7] ) and producer gas-to-

electrical
electricity conversion efficiency (nminc ), which was 17.31% and 21.46%, respectively, are higher
than those of any other conditions. When both efficiency from waste heat recovery and charcoal-

possessing energy were taken into account, the overall efficiency (1], ) was increased up to

46.45%






