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Study on Characteristic Performance and Evaluation of Sea

Water Chilling System

In-Geun Han

Department d Rdrigeration and Air Conditioning Engineering,

Graduate School, Pukyong National University

Abstract

Recently according to the new international oceanic law, the various
nations are tilting a various policy and a diplomatic effort in order to
exercise the profit and a right of the home country with each other.

Our cases which three-sided of the nation is in contact with ocean is
not the exception, specially the several difficulty is caused by the
geography quality which is an insurgent and the profit which conflicts
with Japan and China which are contiguous in circumference. With this
from under same international circumstance, it is a time that the
development of new fishery equipment and the modernization is
necessary to the domestic offshore fishery which is inferior. Especialy,
the fishermen operated by a small sized offshore fishing vessel under 10
tons are under difficult circumstance such as the difficulty of operation
due to the fishermen insufficiency and the income decrease caused by
the fishes reduction. The external environment pressure does to awake
the necessary for improvement of fishery activity and know the
necessary of the technical development for high value added creation of

the new method. Recently the live fish consumption increases due to the



improvement of food culture so that the scientific technical development
and the systematic research is demanded for sea water cooling system
which can heighten being life of trapped fishes.

Therefore, it is studied about the performance characteristics for the
development of sea water cooling system which is for the optimum
circumstances furtherance of a land nursery and package typed sea
water cooling system which can solve the installation difficulty caused
by the small size of fishing vessel under 10 tons with an old typed live
fish tank experimently. And it is a purpose of study to offer us essential
data, environment construction effect about a physiological feature of live
fish.

In this study we used depth of the fish hold and circulation water as
parameter. and we proved that it is possible to maintain adequate water
temperature by adequately controlling depth of the fish hold than change
of circulation water. and concerning that maintenance of adequate water
temperature, we have numerically given expression that a shallow depth
of the fish hold within the limits of the possible is more economical than
deeper and it is possible to secure condition of cleanness maintenance
in the fish hold maintenance of adequate water temperature. and we
experimentally demonstrated evaporation temperature of refrigerant in a
cooling device and thermostatic change of sea water in a model fish
hold, and the number of rotations and refrigerant flux in a compressor
demonstrated a important factor, because it affect evaporation
temperature of refrigerant and thermostatic change in the fish hold, when
we design an apparatus about freshness maintenance of fish, a increase
and a long period preservation of live fish viability. Also, a input heat

load and output situation in the fish hold affect water temperature in the



fish hold and with the passage of time reduce an inspiration temperature.
and a output situation affects the spread of top and bottom-
perpendicular temperature in the fish hold. so, we should have to pay
attention to a selection. and we gave consideration to a heat load
feature happened when real fish store in the fish hold. This with base,
we experimentally verify mutual relation as well as feature about the
spread of temperature in the fish hold and cooling device, and secure a
essential foundation data about development of the fish hold as well as
suitable sea water cooling system in a fishing boat.

Relative to valuation of sea water cooling system about a survival
rate, fishes adapted to 25 , water temperature of the summer season,
have been kept up improvement of that to 19 , lower temperature than
25 . And fishes were generated change of physiological phenomena on
account of stress of low water temperature to 16 . But fishes adapted
to 25 expose to 19 during six hours, and after that is kept up
maintenance during a day and its water temperature reach to 16 , a
dead fish is not happen. Also, we found that generation of a dead fish
was delayed to 13 . This feature is worth consideration in order to
hight density receptiveness and safe transportation about live fish. And
because it adapt fishes to change of water temperature, adaption
temperature and period operate as important factor, based on the
inhabitation water temperature. In the summer season, it was on the
increase resistance of high temperature, and in the winter, it was low
temperature. And fishes adapted to the high water temperature is short
of inner resistance to the low.

Therefore, the being life rate of trapped pagrus in the offshore can be

heightened if the temperature of live fish tank become under 10 by

Vi



investigation of low temperature influence. Also, it is thought that the
method which the sea temperature falls about 10 comparing with sea
temperature during summer can reduce a damage caused by low

temperature of the trapped fish.

Vi
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Table 3.1 Experiment conditions

Test 1 Test 2
Parameter Range Range
Step Step
Refrigerant HCEC-22
Storage temperature, [C] 0
1000 1400
Compressor speed, [rpm] 1200
200
0016 0.022
Refrigerant 0019
0.003
Flow rate )
Coding water 033
kg's] J
027 033
NaCd solution 033
003
Inlet temperature COdIng water 27004
[cl Nadl solution 270404
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Table 3.2 Experiment condition

Range
Parameter
Step
Refrigerant R- 134a
Storage temperature [TC] 16
2000 2500
Compressor speed [rpm]
250
20 40
Cooling water
Flow rate 10
[ko/ 5] 20 40
Chilled water
10
235
Cooling water
Inlet temperature -
[C] 22 26
Chilled water
2

- B3 -



A3F A4 QYBA AE 9 A5 =40

® Cooling unit

@ Remote control

@ Circulation pump

@ Cooling water
pump

® Strainer




Fig. 3.13 Photograph of the fishing vessel
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Fig. 3.14 Compressor for sea water chiller
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Fig. 3.15 Control box of sea water cooling apparatus
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Fig. 3.16 Driving engine and compressor frame
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Fig. 3.17 Packaged sea water chiller
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Fig. 3.18 Effect of sea water flow rate on COP
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Fig. 3.19 Effect of sea water temperature on COP
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Fig. 5.1 Schematic diagram of design for 10tons fishing vessel
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Fig. 5.2 Photograph of fishing vessel with a sea water cooling

apparatus
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