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Abstract: In this study, the economic feasibility of applying freshwater crushed ice and seawater slurry ice

maker to ship were analyzed by using life cycle method and investment recovery period method. As the

result of the economic analysis using the life cycle method, the ratio of each cost item to the total life

cycle cost (ten years) of the seawater slurry ice-maker shows that the initial investment cost is over 50

%. In case of fishing vessel loading ice, it is sold at a low price of 40,000 won per ton. As the result

of the economic analysis, the total life cycle cost is calculated as the criterion for producing ice suitable

for five tons of ice load at one time sailing, seawater slurry ice-maker is about 11 million won less than

fresh water crushed method. The life cycle cost is integrated and it is confirmed that the investment cost

can be recovered after seven years and nine months when using slurry ice-maker.

The use of seawater

slurry ice contributes to the improvement of the quality of the fish, the distribution of seafood and the

advancement of processing of the seafood.
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Fig. 1 Experimental equipment of the seawater
cooling system

Table 1 Experimental results

ST Fig 1& 4@ A0 Yehd A Parameter Value | Unit
o)t} Sea water flow rate 5.75 kg/min
Ay BAS 95y, Wy ex9) §Fe 3 Ice packing factor 20.90 %
2°C, 50 LPMO. 2 =Astga, AWr)e TIFHE Ice production 1730.52 kg/day
WY 58 LPMOE 3lgoH, AWy &3 &% Motor power input 2.79 kW
= -208Co 34 &8y dLo] Az Compressor power input 5.61 kW
B =Ro #4¢ &8g AYAXE Fig 29 7ol Total power input 8.4 kW
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Table 2 Ice production and Energy cost

One time
Parameter BT Ll e
sailing
Ice production 5,000 240,000
[kg]
Energy cost
68,812 3,302,960
[Won] ’ -

Table 3 Initial investment for the slurry ice system

Parameter Cost
(thousand Won)

Slurry ice maker machine 30,000

Facilities 10,000

Total initial cost 40,000
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Table 4 Total LCC cost

Fresh rock ice | Slurry ice maker
Division Cost Rate Cost Rate
(thousand [%] (thousand [%]
Won) o Won) >
Initial cost - 0 40,000, | 50.92
Energy cost - 0 31,033 39.51
Maintenance | 93,652 100 7,516 9.57
Total L
oal LCC g3 650 | 100 | 78,549 | 100
(10years)

12,000

-8-Fresh water crushed ice

=O-Seawater slurry ice

10,000 - ”
Loadage of ice : 5ton/sailing

Sailing time : 5 days/weak(4 times/month) >

8,000

6,000

4,000

Life cycle cost[10,000won]

2,000

Years

Fig. 3 Payback period of slurry ice maker
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