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Performance Test of 30 kW OTEC System
Using Ammonia/water as Working Fluid
(Effects of Composition of Ammonia/water Mixture)
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Performance test of 30 kW Ocean Thermal Energy Conversion (OTEC) system was carried out
using ammonia/water mixture as working fluid. The effect of composition of working fluid on the
components of the system, such as evaporator, condenser and turbine, work of heat engine, and net
power were confirmed. In the evaluation of the system, maximum power ratio, net power ratio, and
net maximum power ratio were introduced in stead of conventional thermal efficiency to clarify the
irreversibility of the heat engine and the system. As a result, the overall heat transfer coefficient of
evaporator and condenser ware decreased by the addition of water, in other words, the utilization of
mixture yielded much irreversibility on the heat transfer process. In the present plant, in the case of
evaporator inlet ammonia mass fraction of 0.99, temperature difference between heat sources of 23
°C, warm source mass flow rate of 83 kg/s, cold source mass flow rate 111kg/s, the net power
reached about 20.5 kW and then net power ratio and net maximum power ratio attained 58.3 % and
30.2 %, respectively.

Key Words : Ocean Thermal Energy Conversion, Thermal Efficiency, Thermodynamics,
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Table 1 Experimental condition
Parameter Value
Warm water inlet temperature Tyg [°C] 28~31
Warm water mass flow rate mys [kg/s] 97 ~ 196
Cold water inlet temperature T g [°C] 8~10
Cold water mass flow rate mcg [kg/s] 83 ~ 166
Mass fraction of ammonia y, [NH; kg/kg] 0.90~
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