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Abstract: Most fishing vessels use an ice cooling system to manage and store captured fish. However, it is difficult to maintain an
adequate temperature and salt concentration as well as operating time limitations in ice cooling systems. The purpose of this study is
to investigate the heat transfer characteristics of flooded-type evaporators for a seawater cooling system to maintain proper seawater
temperature in a fish tank. Experiments were conducted to investigate the heat transfer characteristics by changing the seawater tem-
perature, flow rate, and saturation temperature of the refrigerant. It was confirmed that the heat transfer coefficient of an aluminum-—
brass tube was approximately 10% higher than that of a copper—nickel tube at the same heat flux. Furthermore, it was confirmed
that applying the aluminum-brass tube to the heat transfer tube of a seawater heat exchanger was effective in terms of heat transfer.
A comparison of the overall heat transfer coefficient of a single-tube heat exchanger and the flooded-type multi-tube heat exchanger
for an 18-kW cooling system showed that the heat transfer coefficient of the single-tube heat exchanger was 25% higher under the
same conditions. These results are considered to be important data for designing a flooded-type multi-tube heat exchanger.

Keywords: Sea water cooling system, Flooded type evaporator, Aluminium-brass and Copper-Nickel tube, Evaporating heat

transfer coefficient, Chilled water temperature

: Thermal conductivity [kW/m*K]
: Pipe length [m]

Nomenclature
: Area [m’]
: Specific heat [kcal/kg- C]
: Pipe diameter [m]
: Mass flow rate [kg/h]
: Boiling heat transfer coefficient [kW/m*K]

: Static pressure
: Heat flux [kW/m’]
: Heat capacity [kW]
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. Resistance of heat conduction [kw/m*: C]
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Figure 1: Schematics of experimental equipment
)=}

USE BRI

4 5 kW

shet

S

kel

o]

Figure 10 HERASITE A

o] e

_?,]
_?,]

[
=

=

1€l

°

i 7]

Plain#¥} 26 =
[

47} ¢)

=

g

el

i,
1=

=4

ol A)
17
R
oA Hl5EHdE A& Wilson Plotg ©]-83}o]

T

gl

3]

o

FTAATNI-M4] 55 AR,
AT} Yoon et al. [7] &

]

1l

1

kel
pal

1o

2

H

Shoi] whe} Pl H

o

ST X Jung et al. [9]

: Overall heat transfer coefficient [kW/m’]
[¢)

: Temperature [C]
: Cooling water
: Wall of pipe

. Difference
: Evaporator
: Inside

: Outside
FRATE Kim [10]2 2288 Yo~

Pt Cha [8]:= d-7H

LMTD : Logarithmic mean temperature difference
H g2k A 8ol o

A
cwW
3|

#, Turbo-B, Thermoexcel-E #+o] H|uE ¢
[e)

7} Kolbe [6]°] 2]
ATE 3

3
Al

v
ok
H)
BA

AR 1 ol o

o

HAl WS}

A3E

s

<

o))

atA €

[e)

e Aol A

=

o

o]

il

S 0°

L

17k 7k

ARE

A AA S 7%

=43

=
=

k=

o}
M

——
o

\_ﬂ )

Ao

198

A}

(2017.3)

3

A A414 A3

%t

Soh el ¢l A U o]

—(‘5_}



Aluminium Brass Tube®] R-134a %

ERE

> R RO
7E o
<© B go
ﬂﬁw&
o of -
B
3
O\mﬂﬂ.M
~ )
il -
™ o = A
—
- LD g 7
A
2,3
lrr,ﬂﬂ
B 87
s g
R W O =
<y e
— . o BE ¥
Bl T Bprw
= - x m? o
= o % o
— _.,.r,._qmuga,w.mu
I 2 TR
B jlal
& — o
I e
— | i
= o| v o— m
gl 1883 |5
o= =% 2 |25
«m.nIUaxBx..MNFrOLM
mV3_8.nW =
MR g
= o o0 o o=
gl 8] |4|E o] |=
%.. [N .I..lU.C o
Z S S| <
o
=
Q
=2
glelel .| =
= |'g , P 1 I
NEEINE S
=
[
© = @ 2
[
2 = IR
.2 Q ol & |2y
la|3 &S g |58
cmmS.,kuSMa | 7| =
algl |B Z B
=¥
K _ o
N o) Ra)
= 7 e
=

palil

2 Copper Plain Tubeol| 4 H]&

)
-
gk Cooper

s

U

=
T

i)

il
El

N

4
30
.@.

ol

o)

R

il

Z7} Figure 20 UERT A7} 2
3)

AHg-ahl o,
= s}

= A
T of
WE Qe EE 10T, 5T~15T9] &

R-134a

o
N

[

o

vk
=4

iy
No %
LA e
o ooE I

k!

=
=

KR
=

=

=0

7} 10% di€le] A9l
= 43 o

2}

Fct 71+

S

KeN
CollA -5C~5CTE H3AA

Q1

RN

golee] 419

i3

T-2¢ 0.6~2.1my/s0l T

e
=

1.2my/so]™,

O 2~ O
T

e

— Cooper equation [11]

—— Experiment value

Tube : Copper plain

Chilled water inlet temperature : 10°C

Evaporating temperature : 0°C
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Figure 2: Heat transfer of copper plain with heat flux in-
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