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The performance comparison of vapor-vapor ejector OTEC system
using wet refrigerants
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Abstract : In this paper, OTEC(Ocean Thermal Energy Conversion) system with vapor-vapor ejector is newly
proposed. And 6 wet refrigerants are applied into the proposed OTEC system for performance comparison. The
results of comparison performance are as follows. In the view of system efficiency, R32/R744(90:10) has the
highest efficiency among the 6 refrigerants. In case of evaporation capacity, pump work and mass flow rate of
working fluid, R744, R717 and R717 is lowest value, respectively. As this results, the vapor-vapor ejector is able
to increase the efficiency of system. And It is necessary to select the optimized working fluid considering

environmental and economic factors.
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Fig 1. Schematics of OTEC system using vapor—-vapor
ejector proposed in this study.

Table 1. Wet working fluids applied into OTEC system

Worl::ing Chemical ODP GWP
fluid formula
R744 CO, - 1
R32 CHoF3 0 650
R717 NH3 0 -
R152a CHF>CHj3 0 120
R744/R32 . ] }
(90:10)
R744/R32 . ] }
(10:90)
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Table 2 : The analysis condition of proposed OTEC
system using vapor-vapor ejector

Variable Value
Gross power of turbine (kW) 20
Inlet temperature of deep water (C) 5
Temperature difference of deep water (C) 5.8
Inlet temperature of surface water (C) 26
Temperature difference of surface water (C) 3
Isentropic efficiency of turbine (%) 80
Efficiency of working fluid pump (%) 65
Heat exchanger LMTD (C) 3.5
Pressu}”e drop in heat exchanger 10/50
(Working fluids/ water) (kPa)
(orimarySucton/ Discharge) () 50/50/50
Initial mass flow ratio of separator 0.5/0.5
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