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ORGANIC RANKINE CYCLE/TRILATERAL CYCLE/GEOTHERMAL HEAT

SOURCE

This study aims to design and simulate an organic Rankine cycle (ORC) and
Trilateral cycle (TLC) power plants driven by the geothermal heat. The economic
analyses of the ORC and TLC power plants were also performed in the present thesis.
Three distinct temperatures of 100, 110 and 120°C coupled with 16 different working
fluid candidates were used to simulate and calculate the net power output, thermal
efficiency, and levelized cost of electricity (LCOE) of ORC and TLC power plants.
The results for the ORC plant demonstrated that R227ea provided the highest net power
output of 200, 290 and 406 kW at temperatures of 100, 110 and 120°C, respectively.
Furthermore, the maximum thermal efficiencies of 6.57 and 8.79% were obtained when
R245fa was used as the working fluid at heat source temperatures of 100 and 120°C,
respectively, while R236ea gave the highest thermal efficiency of 7.77% at 110°C. In
addition, the minimum LCOE was 1.23 THB/kWh when propane was used as a
working fluid for the ORC power plant with heat source temperature of 100°C.
Interestingly, R134a at heat source temperatures of 110 and 120 °C provided the lowest
LCOE of 1.02 and 0.86 THB/kWh, respectively, for ORC power generation. For TLC
power plant study, it was found that water is the working fluid that provides the highest

net power output. At heat source temperatures of 100, 110 and 120°C, it provided



323.13, 443.80, and 581.39 kW, and their corresponding thermal efficiencies were
6.73, 7.80 and 8.86%, respectively. The economic analysis showed that R1234ze,
R227ea and RC318 was the working fluid that provided the lowest LCOE for the TLC
power plant at heat source temperatures of 100, 110 and 120°C, respectively. The
corresponding LCOEs were 1.40, 1.13 and 1.04 THB/kWh. While the LCOEs for the
TLC power plant with water as its working fluid were 24. 61, 20. 92, and 18.23
THB/kWh when the heat source temperatures of 100, 110 and 120°C were used. In
comparison of LCOE between ORC and TLC power plant, the LCOE of ORC was

lower than that of the TLC power plant.

School of Mechanical Engineering Student’s Signature W/Oﬂ
/

Academic Year 2018 Advisor’s Signature oMMy




	Cover
	Approved
	Abstract
	Acknowledgement
	Content
	Chapter1
	Chapter2
	Chapter3
	Chapter4
	Chapter5
	Reference
	Appendix
	Biography



