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Abstract : In the Paris Climate Agreement, all member countries, regardless of developed or developing
countries, agreed to implement mandatory greenhouse gas emissions reductions from 2020, and each
country is increasing the share of renewable power generation to reduce greenhouse gas emissions. As
the spread of renewable power generation increases, various problems such as system instability due to
volatility and intermittency and curtailments of renewable power generation are occuring. So many
studies are being conducted to overcome these problems by applying sector coupling technology. In this
study, a SWHP (SeaWater Heat Pump) - OTEC (Ocean Thermal Energy Conversion) complex system
was designed. when surplus power from renewable power generation was supplied to the complex
system, the power and costs required for summer cooling and winter heating were compared with
electric heat pump (EHP) cooling and heating. In addition, the power that can be supplied from OTEC
using stored cold and hotwater as a heat source and heat sink was calculated during peak.
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Fig. 1 Concept of SWHP-OTEC complex system
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Table 1 Monthly average cooling COP (EHP)
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Table 2 Parameter of SWHP (Cooling)

Month | Average high Temp. EHP COP Parameter Value | Unit
May 26 3.88 Refrigerant R717 -
Jun 27.5 3.66 Seawater temperature 16, 17 [
Jul 31.8 3.1 Target water temperature 3.5 T
Aug 32.8 2.99 Evaporator min. approach 3 T
Sep 26.9 3.74 Compressor efficiency 75 %
Oct 28.7 3.49 Cooling capacity 2,000 RT
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Fig. 4 Monthly cooling load

108 SHA|AEIFZOIX] X273 ez, 2023 128

Table 3 Monthly average cooling COP (SWHP)

Month  |Mid-depth water Temp.| SWHP COP
May 16 9.51
Jun 17 9.01

Jul 17 9.01
Aug 17 9.01
Sep 16 9.51
Oct 16 9.51
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Table 4 Monthly average heating COP (EHP)

Month Average high Temp. EHP COP
Jan 3.9 4.35
Feb 2.9 4.26
Mar 7.8 4.74
Apr 11.9 5.23
Oct 13.6 5.45
Nov 11.8 5.23
Dec 4.5 4.4
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Table 5 Parameter of SWHP(Heating)

Parameter Value | Unit
Refrigerant R717 -
Target water temperature 45 T
Evaporator min. approach 3 (¢
Compressor efficiency 75 %
Heating capacity 2,000 RT

Table 6 Monthly average heating COP(SWHP)

Month Surface water Temp. | SWHP COP

Jan 15.0 6.57

Feb 12.7 6.14

Mar 132 6.23

Apr 15.5 6.67

Oct 20.7 7.95

Nov 20.5 7.89

Dec 17.4 7.01
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Table 7 Parameter of OTEC

Value | Unit
R717
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Table 8 Monthly average cooling COP (SWHP)
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