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Fig.2 Schematic diagram of the proposed new cycle
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Study on Performance Analysis of the High-efficiency OTEC Cycle

WU Hao-yu, PENG Jing-ping, GE Yun-zheng, LIU Lei, CHEN Feng-yun, LIU Wei-min
(First Institute of Oceanography, MNR , Qingdao 266061, China)

Abstract: The ocean thermal energy is an eco-friendly and sustainable clean energy, and yet its low system
efficiency impedes its commercial application of the ocean thermal energy conversion (OTEC). In this
study, we proposed a new cycle with regeneration and vapor extraction processes, which uses ammonia-
water mixture as working fluid. By analyzing and modeling the each part of the cycle, we constructed the
thermodynamic model of the new cycle, based on the energy conservation and Thermodynamic theory.
Compared to the basic OTEC cycle—Rankine cycle, the thermal efficiency and net output power of the
new cycle is significantly higher. The thermal efficiency of the new cycle is up to 4.565% , which is 25.9%
higher than that of Rankine cycle. Moreover, under the same turbine output power and simulation condi-
tions, the net output power of the new cycle is 7.038 kW, which is higher than that of the Rankine cycle
(5.343 kW). Through the performance analysis of the simulation model for the proposed OTEC cycle, it
will provide basic design data for development and utilization of an OTEC system.

Key words: OTEC; Rankine cycle; thermal cycle efficiency; net output power
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