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Thermo-economic analysis of organic Rankine cycle with cogeneration of heat
and power operating with solar and geothermal energy in Ramsar

Kourosh Javaherdeh”, Mahdi Amin Fard, Mohammad Zoghi

Department of Mechanical Engineering, Faculty of Engineering, University of Guilan , Rasht, Iran
P.O.B. 1841, Rasht, Iran, javaherdeh@guilan.ac.ir

ABSTRACT

Organic Rankine Cycles are appropriate technology for the conversion of low quality thermal energy to electrical power. In this research the organic
Rankine cycle was studied from energy, exergy and exergo-economic points of view, and it was simulated with hybrid solar and geothermal heat
source in order to produce electricity and hot water. In this configuration, 90°C geothermal brine was used to preheat the organic fluid and 150°C solar
fliud was used for organic fluid evaporation. Waste heat in condenser was also used to produce hot water. Simulation results show that power energy
and exergy efficiency of combined heating are 0.566 and 0.156 and electrical energy and exergy efficiency are 0.057 and 0.065, respectively.
Moreover, the amount of work output and total irreversibility are 50 and 671.1, respectively. Solar collector, the evaporator and condenser are the
most important components from the exergo-economic point of view, due to the high initial cost rate and Exergy destruction. Parametric analysis
result shows that the temperature increase in evaporator has positive effect on cycle operation and causes the increase in electricity efficiency and
decrease in irreversibility. Also, the increase in pinch point temperature difference of evaporator has a negative effect on cycle operation. From
economic point of view, the increase in evaporator and pinch point temperature difference of evaporator causes the decrease in capital coast rate.
Also, the solar radiation change find to have positive effect on system operation, based on exergo-economic point of view, which causes the increase
in energy and exergy efficiency.

Keywords: Exergo-economic, CHP cycle, Organic Rankine cycle, Parametric study, Renewable energy
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Fig. 4 Effect of evaporator temp on exergy destruction and economic
parameter
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Fig. 5 Effect of evaporator pinch temp on exergy dest and economic
parameter
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