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Thermo-economic optimization of an Organic Rankine Cycle coupled with the main engine of an oil tanker
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This paper analyses the application of Organic Rankine Cycle for production of power using the exhaust gas of the
main engine of a fuel tanker. The chosen ship is equipped with a main engine, producing 31.6 megawatts of power
that is running and usable for waste heat recovery purposes for 90 percent of the year(sailing period). Sensitivity
analysis is carried out to understand the effects of variations in different parameters of the cycle (with six different
working fluids) on power production, exergic efficiency, irreversibility, cost and savings and other characteristics of the
system. For the proposed ORC layout, multi objective thermoeconomic optimization has been conducted to achieve a
design that minimizes thermodynamic inefficiencies and cost of the systemsimultaneously. The results indicate that
utilization of ORC can lead to 430000 US dollars of saving due to less fuel consumption of auxiliaries and reduction in
CO2 penalties. The results also indicate that the application of ORC has a period of return of 5 years which means
.that the proposed design is economically justified
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