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Abstract: A thermodynamic analysis and a feasibility study on the organic Rankine cycle (ORC) as a waste heat
recovery system for a marine diesel engine were carried out. The ORC and its combined cycle with the engine were
simulated, and its performance was estimated theoretically using R245fa. A parametric study on the performance of the
ORC system was carried out under different temperature conditions of the heat transfer loop and specification of the
heat exchanger. According to the thermodynamic analysis, ~10% of the thermal efficiency of the cycle was able to be
realized with the low temperature heat source below 250°C. The electric power output of the ORC was estimated to be
about 4% of the mechanical power output of the engine, considering additional pumps for cooling water and circulation
of the heat transfer medium. According to the present study, the electric power generated by the ORC is about 59%—69%
of the required power, and it is possible to reduce the fuel consumption under normal seagoing conditions.
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Fig. 1 Heat balance of a Sulzer 12RTA96C engine
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Fig. 2 Example of the WHRS (MAN Diesel & Turbo)
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Fig. 3 Energy Balance of crude oil tanker (Suez Max)
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Fig. 4 ORC-WHRS concept
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Table 3 ORC-WHRS recovered electric power (T, after
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LMTD 20C 15C 10T
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Table 4 Waste heat conditions (6S7T0ME-C8.1-TII)

v 7] 7}~ A% F7]
eE | w | €% | @@
() (ton/h) () (ton/h)
ISO 202 150.3 182 147.6
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Tropical 221 141.1 208 138.3

Table 5 ORC system output
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e WE
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