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Performance Test of 30 kw OTEC System
Using Ammonia/water as Working Fluid
(Effects of Heat Source Temperature and Flow Rate)

Takeshi YASUNAGA*®, Yasuyuki IKEGAMI and Masanori MONDE

** Department of Institute of Ocean Energy, Saga University,
1-Honjo-machi, Saga-shi, Saga, 840-8502 Japan

Performance test for ocean thermal energy conversion system was carried out using ammoniaAwater mixture as
working fluid (ammonia mass fraction 0.95). The system used two kinds of plate type heat exchanger (PHE) as
evaporator and condenser, respectively. The effects of temperature difference between heat sources and mass flow rate
on turbine power were confirmed. In the evaluation of the system, we adopted the net power ratio in place of
conventional thermal efficiency since much pumping works is needed to collect heat from the heat resources. The
experimental results were compared with theoretical ones which were derived by maximal power output using ideal
heat exchanger. The experimental result shows that the ratio of net power has the maximum value at an optimum
condition due to a large amount of pump power consumption with an increase in mass flow rates. In the present plant,
for the case of the temperature difference between heat sources of 21 °C, warm source mass flow ratef of 83 kg/s and
mass flow rate of cold source of 111kgys, the maximal net power reached about 15.7 KW and then the ratio of net power
attained around 66.5 % with PHE-2 evaporator and condenser.

KeyWords: Ocean Thermal Energy Conversion, Thermal Efficiency, Thermodynamics,
Natural Energy, Power Plant
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Table 1. Specifications of heat exchanger

Parameter Evaporator 1 | Evaporator 2 | Condenser 1 | Condenser 2 | Regenerator Heater
Number of plate 320 400 320 400 78 78
Plate height [m] 2.48 181 0.69 121 0.69 0.69
Plate width [m] 0.69 0.71 0.93 0.71 0.31 0.31
Heat transfer area [m?] 561.2 545.2 464.4 364.8 9.2 9.2
Equivalent diameter [mm] 6.0 5.6 6.0 5.6 0.6 0.6
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Table 2 Performance test condition
W Bt
Paramater Value
Warm water inlet temperature Tyg [°C] [ 27~31
Warm water mass flow rate my,c [Kg/s] | 83~194
Cold water inlet temperature T g [°C] 7~11
_ Cold water mass flow rate mqc [kg/s] 111
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