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A Optimization of the ORC for Ship's Power Generation System
Cheol Oht - Young-Uk Song'
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Abstract: In this study, for the purpose of reduction of CO, gas emission and to increase recovery of
waste heat from ships, the ORC (Organic Rankine Cycle) is investigated and offered for the conversion of
temperature heat to electricity from waste heat energy from ships. Simulation was performed with waste
heat from the exhaust gasse which is relatively high temperature and cooling sea water which is relatively
low temperature from ships. Various fluid is used for simulation of the ORC system with variable
temperature and flow condition and efficiency of system and output power is compared. Finally, 2,400kW
output power is obtained by system optimization of the preheater and reheater utilizing waste heat form sea
water cooling system.

Key words: Green House Gas (GHG), Organic Rankine Cycle (ORC), Exhaust Gas, Cooling Water, Waste
Heat Recovery System (WHRS), TFEA (Trifluoroethanol), SES36
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Figure 3: Modeling of recovering exhaust heat from
ship's engine
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Table 1: Simulation result of exhaust gas ORC
system by working fluid TFEA.

Name 1 2 3 4
Vapour fraction 0 0 1 1
T(C) 36.0 36.1| 100.0 49.8
P(kPa) 19 267 258 29
F(kg/h) 79590 79590| 79590| 79590
h(kJ/kgmole) -8734.2| -8734.0| -8268.6| -8313.8
s(kJ/kgmole C) 49.8 49.8| 177.5| 182.2
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Figure 5: System pressure & Turbine power by
working fluid
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Table 2: Simulation result of preheated & reheated
ORC system by working fluid

Name 1 2 3 4
Vapour fraction 0 0 0 0
T(C) 34.0 343 47.0 52.0
P(kPa) 16.9 1071 1061 1051
F(kg/h) 121160 121160 121160 121160
h(kJ/kg) -8737.6 -8736.5 -8715.1 -8706.5
s(kJ/kgmole C) 48.7 48.8 55.6 58.3

Name 5 6 7
Vapour fraction 1 1 1
T(C) 150.0 64.7 55.6
P(kPa) 1041 36.86 26.86
F(kg/h) 121160 121160 121160
h(kJ/kg) -8734.2 -8734.0 -8268.6
s(kJ/kgmole C) 1772 1845 1845
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