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Performance Analysis of Closed-type OTEC Cycle using Waste Heat

Ho-Saeng Lee*, Dong-Ho Jung*, Seok-Won Hong* and Hyeon-Ju Kim*
*Marine Structure - Plant Research Department, KORDI, Daejon, Korea
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ABSTRACT: The cycle performance of closed ocean thermal energy conversion (OTEC) system with 50 kW gross power was evaluated to obtain the
basic data for the optimal design of OTEC using waste heat such as solar power, discharged heat from condenser of power plant. The basic
thermodynamic model for OTEC is Rankine cycle, and the surface seawater and deep seawater were used for the heat source of evaporator and
condenser, respectively. The cycle performance such as efficiency, heat exchanger capacity, etc. was analyzed on the variation of temperature increase
by waste heat. The cycle efficiency increased and necessary capacity of evaporator and condenser decreased under 50kW gross power with respect to
the temperature increase of working fluid. Also, when the temperature increase is about 13.5°C, the heat which can be used is generated. By
generator with 0.9 effectiveness under the simulated condition, the cycle efficiency was improved approximately 3.0% comparing with the basic cycle.
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Fig. 1 Diagram of Closed OTEC cycle
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Table 1 Simulated condition

Parameter Value
Gross power (kW) 50
Cold sea water temperature (°C) 5
Warm sea water temperature (°C) 26
Isentropic turbine efficiency (%) 85
Isentropic pump efficiency (%) 85
Working fluid Ammonia
Temperature increase (°C) 5~20
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Fig. 4 Efficiency variation on temperature increase
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Table 2 Comparison of efficiency and net power

Parameter }3;;12 Generator
Efficiency (%) 3.10 319
Evaporating capacity (kW) 1590 1498
Condensing capacity (kW) 1539 1502
Mass flow rate of working fluid (kg/s) 1.30 122
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