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ABSTRACT

The aim of this research is to evaluate the performance of wastes to energy technologies. Its
focus is on Municipal wastes including Incineration, Anaerobic digestion, Landfill gas, RDF-5 hybrid
with gasification and RDF-5 hybrid with Organic Rankine Cycle (ORC). These different types of
Waste to Energy Procedures have all been implemented in the municipality of Lampang Province.
Life Cycle Assessment (LCA) is used in this research to evaluate and compare the performance of
waste to energy technologies by considering 3 aspects; energy, environment and costs. The
performances were compared in a similar functional unit, generating 1 kWh of electricity from each
technology. Although the wastes supplied to each technology and the practices differed, all
comparisons were done in the same boundary at the municipal’s waste collection, separation and
power generation site. All of the three criteria; energy, environment and costs were used in the multi-
criteria decision approach. Analytic Hierarchy Process (AHP), the suitable technique for these
comparisons in organizing and analyzing complex decisions based on mathematics and psychology
was applied. This process aided the municipality in their decision making on how to choose the
appropriate technologies according to the Municipality’s perspectives with regards to their conditions
and limitations. The Weight factor for each criterion was measured by a researcher.

The research shows the detailed results as follows; Landfill gas technology has the greatest
energy consumption of 3.55 MJ/kWh. Diesel was used as the major fuel in landfill procedures.
Incineration technology shows the lowest energy consumption, accounting for 0.52 MJ/kWh.

Electricity generated from RDF-5 hybrid with Organic Rankine Cycle technology shows the most



greenhouse gas emission of 0.64 kg CO,.,/kWh. RDF-5 combustion in power generation process is
the major contribution while anaerobic digestion technology shows the lowest of greenhouse gas
emission in order to generate electricity of 0.03 kg CO, /kWh. Costs of electricity were evaluated
according to life cycle costing approach. It was found out that Landfill gas technology showed the
lowest costs of 0.76 baht/kWh while the costs of Incineration technology, Anaerobic digestion,
Landfill gas, RDF-5 hybrid with ORC and the RDF-5 hybrid with gasification were as high as 5.90
baht/kWh, 4.56 baht/kWh, 4.59 baht/kWh and 2.88 baht/kWh, respectively. The multi-criteria decision
results of Lampang, based on its Municipality’s waste standpoint, indicates that the appropriate
technology for waste to energy is Anaerobic digestion Technology followed by RDF-5 hybrid with

gasification, Incineration, Landfill gas, and RDF-5 hybrid with (ORC) respectively.



