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 In this study, thermodynamic performance of an ORC power plant with heat 

source temperature of 100 °C was investigated. It aimed to investigate the performance 

of a plant using zeotropic mixtures as its working fluid and compared with a plant using 

pure working fluids. First, the mathematical model of the cycle was develop using 

MATLAB. The modeling uses the golden-section search to determine the mass flow 

rate of the working, composition of the mixture, evaporation pressure, and condensation 

pressure that provide the highest net power output for the specified heat source and heat 

sink conditions. NIST REFROP was linked with MATLAB to determine the flow 

properties. Second, validation of the modeling was conducted by comparing its 

predictions to existing literature. Third, the simulations of an ORC plant using various 

different zeotropic mixtures as its working fluid were conducted and compared with the 

performance of an ORC using RC318 as its working fluid. The mixtures tested in this 

study were isobutane/isopentane, R227ea/R245fa, R227ea/RC318, R1234yf/RC318, 

and 1234yf/R227ea. Fourth, an ORC power plant, that has a capacity of adjusting its 

condensation pressure to correspond to the ambient temperature variation across a year, 

was simulated, so that a highest net power output is achieved across the year. The results 

show that a plant using a mixture of a 40/60 mass ratio of isobutane/isopentane as its 

working fluid provides a highest net power output. Its output is 29.0 – 35.7% higher 

 



 




