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Basic performance analysis of ocean thermal energy conversion using the refrigerant

mixture R32/R152a
Sang Won Cha® Ho Saeng Lee> Deok Soo Moon® Hyeon Ju Kim?
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Abstract: In this paper, performance characteristics of cycles were studied when mixed working fluid was used
for ocean thermal energy conversion (OTEC). Among the various mixed refrigerants for industrial heat-pump,
R32/R152a used in ocean thermal energy conversion system. For simulations, R32/R152a were used in exist-
ing closed cycle and Kalina cycle which is used only ammonia and water as mixed refrigerant. Temperature
of the warm heat source was 26 and 29 celsius degree, temperature of the cold heat source was 5 celsius
degree. In results of simulation, Gross power of the closed cycle on R32 was 22kW, and efficiency of the
cycle was 2.02%. When the mixed refrigerant of R32/R152a, in the ratio of 90 to 10, gross power of the
closed cycle was 29.93kW, and efficiency of the cycle was 2.78%. Gross power and cycle efficiency of
R32/R152a increased by 36% and 37% than those of existing single refrigerant. Additionally, the same simu-
lations were conducted in Kalina cycle with the same various composition ratio of mixed refrigerant.
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Table 1: Properties of the R32/R152a

. Boiling temper-
R32: Boiling pressure
. ature
R152a (kPa), (at 257C) .
('C), (101kPa)
100:0 1710 -51.6
70:30 1329 -39.5
30:70 898 -29.6
0:100 595 -24.0
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Figure 1. T/S curve of the R32
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Figure 2: T/S curve of the R32/R152a(70:30)
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Table 2: Simulation condition
[rover J—— I Parameter Value
- — |I Power(kW) 22kW, open
fuid pume generer ‘ L Cycle type closed, Kalina
Vapor production (%) 90, 70, 50, 30
Warm water source(C) 26
o Warm water AT(C) 3
ST e L Cold water source(C) 5
[ Il Warm water mass flow 86.68kg/s
Cold water mass flow 43.88kg/s
Figure 3: Schematic of the Closed cycle Turbine efficiency (%) 30
Pump efficiency(%) 80
B [ Working fluid 100:0, 90:10,
=] L owm | R32:R152a ~10:90, 0:100
— ( )
Turbing —O— power
' Pr— generatar ‘ ‘ —a— eficiency
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Figure 4. Schematic of the Kalina cycle
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Figure 5: The characteristics of the gross power and

efficiency according to composition ratio
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Figure 6: The characteristics of the gross power

according to composition ratio
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Figure 7: The characteristics of the cycle efficiency

according to composition ratio
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Figure 9: Comparing the cycle efficiency of the

closed and Kalina cycle
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