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Performance evaluation of heat exchangers in ocean thermal
energy conversion system using ammonia/water as working fluid

Yasuyuki IKEGAMI", Junich INADOMI
Hirokazu GOTO and Takafumi MORISAKI

*! Institute of Ocean Energy, Saga University
Honjo-machi 1, Saga city, Saga, 840-8502 Japan

An ammonia/water is used for the ocean thermal energy conversion system (OTEC) to decrease
an irreversible loss in heat exchangers and to improve the system performance. However, It has been
not an enough temperature crossing occoured in the condenser though occoured in the evaporator in
an actual heat exchangers. Therefore, it is thought that the clarification of characteristic in heat
exchangers is important. At this time, logarithmic temperature difference (LMTD) method is used for
the performance evaluation in heat exchangers in OTEC. LMTD method is limited when considered
that physical properties of fluids are constant in heat exchangers. Then, a generalized mean
temperature difference (GMTD) method is introduced into the evaluation of characteristics of heat
exchangers that uses ammonia/water in this paper. The change of the physical properties value of
fluids in heat exchangers could be considered in GMTD method. GMTD was introduced into the
evaluation of heat exchangers of OTEC using ammonia/water and the influence given to the
evaluation of the characteristic, effectiveness, and system characteristics was clarified.
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Fig.3 Schematic flow diagram of Kalina cycle
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Table 1 Calculation conditions

Fig.4 GMTD versus LMTD

Parameter Value
Warm source inlet temperature [‘C] 30
Warm source outlet temperature [‘C] 28
Cold source inlet temperature [C] 8
Cold source outlet temperature [C] 10
Pure ammonia temperature in Evaporator [C] 27~279
Pure ammonia temperature in Condenser [‘C] 10.1~11
Ammonia/water inlet temperature in Evaporator [‘C] 27~279
Ammonia/water outlet temperature in Evaporator [1C] 29~29.9
Ammonia/water inlet temperature in Condenser [C] 8.1~9
Ammonia/water outlet temperature in Condenser ['C] 10.1~11
Evaporator inlet mass fraction [NH; kg/kg] 0.95
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Table2 Experimental conditions

Parameter Value
Warm source inlet temperature ['C] 31
Warm source volumetic flow rate [m’/h] 400
Cold source inlet temperature [C] 8
Cold source volumetic flow rate [m*/h] 400
Opening ratio of governor [%] 25
Evaporator inlet mass flow rate [t/h] 5,6,7,8,9,10,12
Evaporator inlet mass fraction [NH; kg/kg] 0.98
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