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Fig. 1 Schematic diagram of new ocean thermal energy con-

version regenerative cycle system
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Table 2 Parameters of the proposed cycle under the conditions
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Thermodynamic analysis of a new ocean thermal
energy conversion regenerative cycle

Peng Jingping', Ge Yunzheng', Chen Fengyun', LiuLei', Wu Haoyu', Liu Weimin'

(1. Marine Engineering Environment Research Center, First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061,
China)

Abstract: In view of the problems of small available temperature difference and low utilization efficiency of ocean
thermal energy conversion (OTEC). A new thermodynamic cycle of OTEC using non-azeotropic mixed working flu-
id is proposed. Based on the laws of thermodynamics, the thermodynamic analysis of the proposed thermodynamic
cycle is carried out. Evaporation pressure, mass fraction of working fluid, evaporation temperature and condensa-
tion temperature are selected as influencing variables to study the proposed thermodynamic cycle. The results show
that when the working fluid mass fraction is selected as a variable, with the evaporation pressure increases the cycle
thermal efficiency and the net output of system increase first and then decrease. The system thermal efficiency
achieves a maximum value of 5.28% when the working fluid mass fraction is 0.91. The maximum value of 3.83 kW
is obtained when the mass fraction of the working fluid is 0.96. When the evaporation pressure is selected as the
variable, the cycle thermal efficiency and the net output of the system increase first and then decrease with the mass
fraction of the working medium increases. The cycle thermal efficiency achieves a maximum value of 5.26% when
the evaporating pressure is 0.595 MPa, and the net output work obtains a maximum value of 3.57 kW when the
evaporating pressure is 0.58 MPa. Compared with Uehara cycle and Yoon cycle under the same operating condi-
tions, the proposed cycle system has the highest thermal efficiency. The analysis results of the proposed thermal

cycle system can provide a theoretical basis and reference for improving the utilization efficiency of OTEC.

Key words: ocean thermal energy conversion; evaporation pressure; cycle thermal efficiency; working fluid mass frac-

tion; net output work
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