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UNARgaN1WDINgE (Abstract)

This research develops a combined power generation and infectious medical waste
disposal for increasing efficiency and decreasing investment cost. Infectious medical waste is
treated by a steam sterilization process to be fuel a high heating value (HHV) and low heating
value (LHV) of approximately 28.89 MJ/kg and 26.92 MJ/kg. Incinerator at a sizing of width 1.3 m
x long 2.9 m x high 2.0 m and a maximum combustion rate of approximately ton/day is used to
produce hot water in a hot fluid tank of 200 L. After that, hot water at a temperature of 105.37 °C
is supplied into an organic Rankine cycle (ORC) at a power generation of 23.65 kW, as using a
working fluid of R-1233zd. The ORC efficiency is found 8.52%, while the combined power
generation and infectious medical waste disposal efficiency is approximately 5.86%. The economic
results, a levelized cost of energy (LCOE) of the ORC and combined systems are 3.94 Baht/kWh
and 5.7 2 Baht/kWh, respectively. The environmental results are analyzed by a life cycle
assessment (LCA), which imply that four materials of a steel of 78.41%, a copper of 18.56%, a
plastic of 1.50%, and brass of 1.49% are directly driven the environmental impacts. Ash from
incinerator of infectious medical waste is developed to be construction materials. The study
results imply that concrete block is the suitable construction material from infectious medical ash
under a Thai Industrial Standard TIS.58-2533. A water absorption factor lower than 5% and a
compressive strength higher than 25 kg/cm? are found the TIS testing process. In addition, the
physical appearance is an advantage point of the concrete block of this work compared with the

commercial concrete block.

Key words: Power generation system; Infectious medical waste; Organic Rankine cycle; Incinerator;

Life cycle assessment
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