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Abstract — In this study, the results of cycle analysis of 50 kW sea temperature difference power generation
according to working fluid were presented for application to the Marshall Islands. For the analysis, the pipe
diameter and pipe length of the surface water and deep water pipes, the resulting pipe loss, the water head from
the pump pit to land, and the height of the plant from land were reflected in the calculation of pump power
requirements. Various working fluids were considered like R32, which is the working fluid of a closed seawater
temperature differential power plant traditionally used by the Ship & Offshore Plant Research Institute; ammo-
nia, which is used in seawater temperature differential power generation in major countries such as Japan and
the United States; and HFO-based refrigerant, which is attracting attention as a low GWP refrigerant due to
GWP regulations. Three species (R1234yf, R1234ze(E), R1233zd(E)) were used for analysis. For the analysis,
the turbine inlet temperature fixed at 24C and the working fluid flow rate for 50 kW power generation were
assumed. Based on the working fluid temperature of 24 C, the turbine inlet and outlet pressures in the operable
range were used to achieve an output of 50 kW in the cycle for each working fluid. A point was derived. For the
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gross power of 50 kW, the net output was derived excluding the power required for the deep water pump, sur-
face water pump, and working fluid pump. In addition, the highest net output for each cycle was compared, and

the efficiency at this time was compared.
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Fig. 1. Schematic diagram of the 50 kW OTEC cycle.
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Table 1. Compared working fluids and characteristics

Table 2. Cycle analysis conditions

Parameter Value Unit

SSW temperature 29 T

DSW temperature 5 (¢

Turbine efficiency 76 %

Pump efficiency 75 %

HX approach 2.5 (¢

Turbine inlet temperature 24 (¢
Intake pipe ID 362 mm

SSW pipe length 640 m

DSW pipe length 1,810 m

Height from pump pit to evaporator 4.5 m

Height from pump pit to condenser 5 m
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Standard boiling Critical boiling

Critical pressure

Working fluid point [C] point [C] [bar] OoDP GWP Safety group
Ammonia -33 132.4 113.6 0 >1 B2
R32 -52 78.1 57.8 0 675 A2
R1234yf -29 94.7 33.8 0 4 A2L
R1234z¢(E) -19 109.4 36.3 0 7 A2L
R1234ze(Z) 10 150.1 353 0 A2L
R1233zd 18 166.4 36.2 0 4.5 Al
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Fig. 2. Turbine inlet-outlet pressure by working fluid.
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Fig. 4. Surface water, deep water and working fluid mass flow rates.
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Fig. 6. Turbine power and net power by working fluid.
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