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Performance Analysis of ORC Cycle Using Waste Heat
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Abstract : In accordance with the regulations of the International Maritime Organization (IMO), ships in

operation need measures such as reducing carbon emissions and improving ship efficiency. In response to

these regulations, a number of studies on a system for recovering a large amount of waste heat generated
from the engine of a ship are in progress. In this study, an organic Rankine cycle (ORC), a promising
waste heat recovery system, was designed using a low-temperature cooling water that passed through the
vessel’s scavenge air cooler (SAC) as a heat source. Simulations were conducted on gross power, net
power and efficiency. The working fluid is R134a. When the turbine inlet pressure was varied from 8.5

bar to 12.5 bar, the maximum net power was shown

around 10.5 bar.
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Fig. 1 Diagram of simple ORC
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Table 1 Parameter of ORC cycle

o ] e Parameter Unit Value
B e faporator Turbine inlet pressure bar 8.5-12.5
Working fluid - R134a
" £ . o
power  Turbine Heat source inlet temperature C 54
SPRDSHT-1
Fumpig Heat source mass flow kg/s 58.32
” fyad Heat sink inlet temperature T 25
Condenser Heat sink outlet temperature T 30
Seawater(Heat
i : Turbine inlet dryness - 1
W
power Turbine outlet pressure bar
Condenser outlet dryness -
Fig. 3 Diagram of ORC using waste heat Evaporator min approach C 35
Condenser min approach T 3
120k DWT COT®] SMCR(Specific Maximum Turbine efficiency o 85
Continuous Rating) 7]ZSo2 A7|W7Z7]o A <F Pump efficiency % 30
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