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Dynamic Performance Simulation of OTEC According to
Seawater Temperature Change
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Abstract: In this paper, Performance of IMW OTEC system using R32 with varying seawater
temperature range is studied. Steady state cycle is designed and its output and generation efficiency
were 1,014kW and 2.72%, respectively. Compared to dynamic cycle, system performance and change
during long term operation is studied. The simulation is performed by decreasing surface seawater
temperature from 29C to 25C with 20 minute of reaction time. Dynamic cycle with same condition
applied to steady state cycle and it showed output and efficiency of 1,020kW and 2.75% respectively.
Seawater temperature decreased from 29°C and the vapor fraction of refrigerant decreased below 1 at 2
8°C. While the vapor fraction was above 1, the turbine output decreased by 0.017kW per second. After
the seawater temperature reached 26.2°C, the turbine output decreased by 1.03kW per second. However,
Driving the turbine below the saturation temperature caused the occurrence of surging and the influx of
liquid refrigerant. When the liquid separator having a capacity of 1.0 m3 was used, the flow into the

turbine was confirmed after 5 minutes from the first liquid refrigerant coming into the separator.
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Table 1 Parameter of steady-state cycle of OTEC

Parameter Value Unit

System efficiency 3.48 %
Turbine Power 1,296 kW
Refrigerant Pump Power 83.45 kW
Hot water Pump Power 52.5 kW
Cold water Pump Power 145.5 kW
Heat source Duty 37,250 kW
Heat sink Duty 36,055 kW

Net Power 1,014.5 kW

Net efficiency 2.723 %
Turbine inlet Pressure 1,688 kPa
Turbine inlet Temperature 24.7 T
Refrigerant mass flow rate 119 kg/s
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Table 2 Parameter of Dynamic cycle of OTEC

Parameter Value Unit
Refrigerant mass flow rate 119 kg/s
Mass flow rate of Surface

1948.5 kg/s

seawater

Mass flow rate of Deep

1805.0 kg/s

seawater
Separator Volume 1.0 m’
Hot water in Temperature 29 ~ 25 (¢
Cold water in Temperature 5 T
Working time 30 min
Reaction time 20 min
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