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Economic analysis of seawater cooling system for fishing vessel
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Abstract: In this study, a preliminary economic feasibility analysis was conducted using the discounted payback period, the net
present value, the internal rate-of-return method, and benefit-cost ratio method s prior to field demonstration. When the seawater
cooling system was installed in the Dongnam-707, the machine cost was approximately KRW 130 million; the installation cost
was KRW 170 million to secure the space for the installation. The annual cost of purchasing ice and salt was calculated at
approximately KRW 63 million considering the actual amount of ice and salt used in the Dongnam-707; the cost of the oper-
ation of the seawater cooling system was calculated at approximately KRW 18 million per year. As a result of considering the
social discount rate of 4.5%, the payback period was confirmed to be approximately 8.2 years and the net present value was
calculated at approximately KRW 280 million. Moreover, the internal rate of return-namely the discount rate when the net ben-
efit is equal to the initial investment cost-was 13.7%, which exceeded the social discount rate; the benefit-cost ratio was calcu-
lated to be 3.43, which exceeded the value of 1. Therefore, the seawater cooling system was confirmed to be economical.
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Figure 1: Experimental equipment of the seawater cooling system
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Table 1: Experimental results
Parameter Unit Value
Evaporator duty kW 240.3
Pump power consumption kW 50
Compressor power consumption kW 72
Total power consumption kW 122
Coefficient of performance 3.34
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Figure 2: Vessel Dongnam 707
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Figure 3: Main components of seawater cooling system in

vessel Dongnam 707 (Condenser, Evaporator, Compressor)
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Table 2: Initial investment and maintenance cost

Value
(thousand won)

130,000
170,000

Parameter

Seawater cooling system machine price

Seawater cooling system facilities price

Annual crushed ice and salt cost

. 63,000
(Existed case) 3

Annual maintenance cost (seawater

. 18,357
cooling system)

1,000
—_— Initial investment cost : 300,000,000 won
= Discount rate : 4.5%
o Annual maintenance cost : 18,357,000 won
; 800 | (seawater cooling system)
c Anuual crused ice and salt cost : 63,000,000won
2
= 600
£
—_
]
=]
S 400}
>
-
c
[
on 200
e —@— Seawater cooling system
o —O— Crushed freshwater ice and salt
0 L L L
0 5 10 15 20

Elapsed years [year]
Figure 4: Payback period of seawater cooling system
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Figure 5: Net present value of seawater cooling system

based on discount rate
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Table 3: NPV based on discount rate

Discount rate (%) 3

NPV (million won) 364.2

IRR (%)

B/C ratio (-)

Payback period (years)

5.
R ok
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