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Chiang Mai University and Maejo University are the biggest universities in Chiang Mai province which have had
waste problem continuously. Nowadays, they manage waste by hiring the waste management company to carry out waste and
dump at other landfill site. This method spends high expense every year. Thus, we need to find another way to solve this
problem which is suitable for reducing quantity of waste, friendly with environment and we can operate the technology by

ourselves.

Demonstration project on thermal energy from waste in university is a survey on quantity and types of university
waste in Chiang Mai University and Maejo University and carried out to find a potential in RDF-5 production and the
environmental impact during the fuel production process. The project consists of two relative sub-projects. The sub-project 1
operates by Chiang Mai University which aims to study and produce the RDF-5 while the sub-project 2, which operates by
Maejo University, aims to study and produce producer gas from RDF-5 for electricity generation. Moreover, the laws and
regulations related to the production plant are also considered. It could be found tﬁat the amounts of waste in Chiang Mai
University and Maejo University are about 4.28 tons/day and 1.55 tons/day respectively. For Chiang Mai University, the amount
of waste that could be taken as raw material for RDF-5 which are plastic, paper and wood chips is about 2.09 tons/day. This

amount is high enough to produce RDF in this study of which the production rate is at 200 kg/day.

The sub-project 1: Demonstration project on RDF-5 production from waste: a case study of Chiang Mai University,
focuses on RDF-5 production from the university waste, including study of environmental impacts from RDF-5 production and
costs. It is found that the produced RDF-5 characteristics are in a standard range. From a Life Cycle Assessment (LCA) by
SimaPro software, with Eco-Indicator 95, it is found that the main human health impact is due to the impact on the climate

change. The cost of the produced RDF-5 is about 3.58 Baht/kg or 3,581 Baht/ton.

The sub-project 2: Potential of power generation by producer gas from RDF-5: a case study of Maejo University,
focuses on producer gas generation from RDF-5 which is the product from the sub-project 1. It is used as a co-fired with diesel
oil to generate electricity from an internal combustion engine. The RDF-5 producer gas could replace to 45% diesel oil at 63%
electricity load (18 kW). All the emissions are found to be less than standard of diesel engine. Moreover, the temperature in the
combustion zone is between 1,100 — 1,200 °C which is high enough to dispose dioxin from plastic in the RDF fuel. From
economic analysis, it is found that the payback period is 6 years when the diesel price rises to 34 Baht/liter and cost of RDF-5 is
up to 4.0 Baht/kg. In case of using 100% of RDF-5 as fuel the results are found that electricity cost is in a range of 2.82 — 4.73

Baht/kWh while adder for electricity purchasing from RDF-5 should be in a range of 3.5 — 4.5 Baht/kWh.
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