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Performance Analysis of Ejector-Pump Thermal Energy
Conversion System Applying Feed Liquid Heater
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Abstract: Ocean thermal energy conversion(OTEC) system using surface seawater and deep seawater is a
eco-friendly system with infinite energy source. However temperature difference between the surface
seawater and the deep seawater is average 20°C, so it has lower system efficiency than other electric
generation ways. In related study of OTEC system, they utilize unused heat source such as wasted heat
from power plant or combustion engine of ship to enlarge the temperature difference. Moreover, as aspect
to transform the cycle, Ejector-Pump is applied. The way using ejector-pump can enlarge turbine
expansion ratio by pressure recovery effect of the ejector. In this study, performance analysis of the
ejector-pump system applying FLH(Feed Liquid Heater) was carried out with respect to ejector entrainment
ratio and working fluid. Selected working fluids are R245fa, R245ca, R113, R123, R141b, R142b, R227¢a.
The FLH is the way to reduce evaporator heat capacity by injection of vapor from turbine middle
pressure to middle pressure of pumping process. As a result, system efficiency presented improvement by
13.26% when applying R245fa as working fluid with ejector entrainment ratio of 0.2.
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Table 1 Analysis conditions
Parameter Value | Unit
Heat source temperature 75 T
Heat sink temperature 5 T
Heat source capacity 200 kW
Heat exchanger LMTD 3.5 (¢
Ejector operating pressure ratio 2.54 -
Ejector pressure recovery ratio 12 )
at 57.81 volume flow ratio
Turbine efficiency 85 %
Pump efficiency 85 %
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