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Study on OTEC System using Condenser Effluent from Nuclear Power Plant
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ABSTRACT: OTEC power plants are studied as a viable option for the supply of clean
energy. In this paper, the thermodynamic performance of OTEC system was calculated. The

results show that the working fluids such as R32 and R125 would be alternatives based upon

cutting down the system size, environmental preservation, and conditions without having a

severe penalty in efficiency. the initial cost significantly. The regeneration system increase in

energy efficiency, and the system can generate electricity when the difference in warm and

cold seawater inlet temperatures are greater than 15C. Also, the system efficiency of OTEC

power plant using the condenser effluent from nuclear power plant instead of the surface

water increased about 2%.
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Fig. 1 Schematic diagram of a closed system.
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Fig. 2 Schematic diagram of a regenerative

cycle.
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Fig. 3 Schematic diagram of a open system.
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Table 1 Cycle operating conditions
0 T T T T T T T
Warm seawater inlet temperature (C) 28 Rez 125, Ridsa Rdoe R1270
Warm seawater outlet temperature (C) 25 Working Fluids "
Cold segwater inlet ten:p erature (C) 4 Fig. 6. Closed system efficiency of various
LMTD in evaporator (TC) 25 i fluid
LMTD in condenser (C) 2.5 working 1ids
Isentropic turbine efficiency (%) 100
Isentropic pump efficiency (%) 100 Fig. 6 971¢] Zs A g Al~" &
Heat transfer rate in evaporator (kW) 150 S HoFEt, OO ZRE LA ¥ F 959
Mass flow rate of warm seawater (kg/s) |11.96 B AJo A nHe FESAS dES o=
Mass flow rate of cold seawater (kg/s) 11.72 - OL - -
} o) Z ol 2z} =0 3§
Effectiveness of regenerator(Kalina system)| 0.9 W Ak ol & hEYebrh 7H e HS
Mass fraction of NHj3 at evaporator outlet 0,958 S Hol7|& AN dEYole} JH g&o] u
(kg/kg, Kalina system) . < RI125¢9F9] Aol YEUYols 7|Fo R 3
Effectiveness of regenerator(open system) | 0.85 o ) oF 590 Euaitl o] Az By wha
Mass flow rate of warm seawater 6.16 = E o - E B ‘O—L‘
(kg/s, open system) : A7 A|xdle] HFHAE AAS 2L -7
Mass flow rate of cold seawater 508 Aol dg&2 2R F8IA Fos ¢ F
(kg/s, open system) ' gtk Fig. 7& R22 7|20z @ 7 4544
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Fig. 7 Relative turbine size of various working
fluids (Base fluid : R22)
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Fig. 8 Effects of superheating and subcooling
on simple Rankine cycle efficiency
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