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Abstract : Ocean Thermal Energy Conversion (OTEC) is an eco-friendly power generation cycle that
generates electricity through temperature difference between surface water and deep water, and research is
actively conducted to replace the fossil fuel power generation cycle. In this study, for the construction of a
scenario for automatic control of OTEC plant, the performance changes of the plant according to changes in
surface water temperature were conducted through simulation and experiments. According to the change in
surface water temperature, the simulation confirmed that the power generation amount was reduced by 74%
and the cycle efficiency by 69%. In the experiment, it was confirmed that the power generation amount
decreased by 62% and the efficiency decreased by 42% as the surface water temperature decreased. In order
to reduce the difference in results between the actual experiment and the simulation, it is necessary to apply
the specifications and performance of the main element devices used in the experiment to the simulation.
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Table 1 Simulated condition

Parameter Value
Initial OTEC gross power (kW) 20
Heat source inlet temperature (°C) 21-29
Heat source mass flow(kg/s) 75
Heat sink inlet temperature (°C) 4.5
Heat sink mass flow(kg/s) 38
LMTD of heat exchanger (°C) 35
Over heat temperature (°C) 1.5
Heat source inlet pressure (kPa) 150
Heat sink inlet pressure (kPa) 150
Isentropic turbine efficiency (%) 85
Isentropic pump efficiency (%) 75
Refrigerants mass flow rate (kg/s) open
;‘,‘{”p Warm water out
Warm i
water Evarporator Tu?i.ne

Pump in

Turbine
Pump power
power

Turbine out ~ Turbine

Cold —
water
Cold
— water

=

Pump in Condenser out

Fig. 1 Schematic of a Closed OTEC
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Table 2 Operating range according to surface water temperature(Cold water Temperature : 5C)

Water R32 flow EV?; ;)Srzing Evaporating P(I:VI;Z Turbine System
temperature(°C) | rate(kg/s) P (kPa) temperature(°C) IZkW) power(kW) | efficiency(%)
29 1.98 1690 26.07 1.26 20 3.27
28 1.93 1645 25.07 1.12 17.82 3.00
27 1.87 1601 24.07 0.97 15.73 2.72
26 1.81 1558 23.07 0.84 13.7 2.45
25 1.80 1515 22.07 0.73 11.98 2.16
24 1.77 1473 21.07 0.62 10.25 1.88
23 1.75 1432 20.07 0.52 8.54 1.59
22 1.72 1392 19.07 0.42 6.86 1.30
21 1.69 1353 18.07 0.32 5.20 1.0
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Fig. 2 20 kW OTEC 3D model
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Table 3 Experiment condition of OTEC plant
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Condition Value Unit

Working fluid R32 -
Surface seawater inlet temp |30.1 - 19.6[C
Surface seawater flow rate 74 ke/s
Deep seawater inlet temp 4.1 C
Deep seawater flow rate 37 kg/s
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Fig. 3 20 kW OTEC 3D model
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