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A Study on the Improvement for Cycle Efficiency of Closed-type OTEC
Ho-Saeng Lee! - Hyeon-Ju Kim? + Dong-Ho Jungl - Deok-Soo Moon'
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Abstract: A study on the improvement for cycle efficiency of closed-type ocean thermal
energy conversion (OTEC) was studied to obtain the basic data for the optimal design of
cycle. For that, OTEC cycle with a generator, a reheater and a multi-turbine was
simulated and analyzed. The basic thermodynamic model for OTEC is Rankine cycle and
the surface seawater of 26°C and deep seawater of 5C were used for the heat source of
evaporator and condenser, respectively. Ammonia is used as the working fluid. The
cycle efficiency increased when generator is added with 0.9 generator effectiveness.
When the reheater and multi-turbine are applied in the basic cycle, the cycle efficiency
showed 3.14% and the capacity of heat exchanger decreased for same total cycle power.
For the OTEC cycle with the generator, the reheater and the multi-turbine showed the
highest cycle efficiency and increased the efficiency by more than 6.5% comparing with
the basic OTEC cycle.

Key words: Rankine cycle, Closed type ocean thermal energy conversion, Deep seawater
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Figure 1: Diagram of closed OTEC cycle.
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Table 1: Simulated conditions

Parameter Value
Gross power (kW) 50
Cold sea water temperature () 5
Warm sea water temperature (C) 26
Isentropic turbine efficiency (%) 85
Isentropic pump efficiency (%) 85
Working fluid (=) Ammonia
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Table 2: Cycle performance with generator
- Cycle efficiency (%) 3.10 3.14
Parameter Basic Improved Warm seawater flow rate
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Table 4: Cycle performance with reheater, generator
and multi-turbine

Basic | Improved
Parameter

cycle cycle
Cycle efficiency (%) 3.10 3.30
Evaporating capacity (kW) | 1590 1484
Condensing capacity (kW) 1539 1480
Pump work (kW) 0.696 | 0.654
Warm seawater flow rate
(t/h) 441.1| 411.8
Cold seawater flow rate
(t/h) 226.9| 220.8
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