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Abstract: The thermodynamic characteristics of a combined cycle applied with a topping cycle such as a trilateral cycle
at relatively high temperatures and a bottoming cycle such as an organic Rankine cycle at relatively low temperatures
have been theoretically investigated. This is an electric generation system used to recover the waste heat of the exhaust
gas from a diesel engine used for the propulsion of a large ship. As a result, when the boundary temperature between
the topping and the bottoming cycles increased, the system efficiencies of energy and exergy were simultaneously
maximized because the total exergy destruction rate (X E4) and exergy loss (E ouo) decreased, respectively. In the case
of a marine diesel engine, the waste heat recovery electric generation system can be utilized for additional propulsion
power, and the propulsion efficiency was found to be improved by an average of 9.17 % according to the engine load
variation, as compared to the case with only the base engine. In this case, the specific fuel consumption and specific
CO, emission of the diesel engine were reduced by an average of 8.4% and 8.37%, respectively.
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Fig. 1 Schematics of exhaust-gas heat-recovery system applying combined cycle for 2-stroke diesel engine
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Table 1 Exhaust gas heat source for a 2-stroke marine
diesel engine
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[%] | [kW] | [%] |[rpm] | [kg/hr] | [K] | [kg/hr]
25 17,170 | 63 | 643 | 3,094 568 (130,633
50 34,336 | 79 81 6,072 600 (250,771
75 51,498 | 91 | 92.7 | 9,002 541 (391,358
100 |68,639 | 100 | 102 | 12,366 | 560 |503,205
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Fig. 9 Propulsion efficiency improvement and SFOC
reduction by exhaust-gas heat-recovery system
of combined cycle.
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