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Abstract

The organic rankine cycle system (ORC) is a cyclic system that is capable of recovering
waste thermal energy of industrial plants for reusing in their processes. The waste thermal
energy having a temperature range of 120 — 150 °C is suitable for the ORC where an organic
substance can be used as a working fluid instead of water in the conventional rankine cycle
system. There are various organic substances applied to the ORC system. Therefore, this study
aims to investigate the organic substance which was suitable for the ORC system by simulation
of the ORC process model. Aspen Plus was employed to analyze the organic substances that
provided the highest value of received electrical energy. In-addition, the influence of the flow
rate of the working fluid, the discharge pressure of a pump, and the outlet pressure of a steam
turbine were analyzed in terms of economic comparison. The simulation results revealed that
propane was the suitable working substance in the ORC which the highest received electricity
value of 28.32 kWhr was obtained. Propane was also the lowest cost among the other
substances studied. Regarding the influence of the flow rates of working fluid on the received
electricity, the flow rate of 100,000 kg/h of propane provided the highest received electricity
of 566.46 kWh. The discharge pressure of the pump in the ORC system with 35 atm was
provided the highest received electricity of 1,397.11 kWh. It was also found that the highest
received electricity of 2,557.44 kWh was gained when the outlet pressure of the turbine in the
ORC system was 1 atm. For economic analysis, the Levelized Cost of Energy (LCOE) for the
ORC system was 0.058 baht/kWh for propane which was relatively lower than the LCOE of the
Electricity Generating Authority of Thailand (EGAT) (3.1471 baht/kWh). The ORC with propane
as the working fluid gave a break-even point of 3.8 years when selling the electricity to the

grid of the EGAT.



