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Performance Comparison of Flooded Seawater Cooling
System with respect to Heat Sink Temperature
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Abstract: A fleet consists of a main vessel, light vessels and carrying vessels for purse seine fishery. Carrying
vessels contains fish storages to maintain freshness of catches. Currently most carrying vessels applies the
cooling system using plain ice though accompanied various shortcomings. Seawater cooling system directly
chilling seawater are now in use on carrying vessels in some developed countries to make up for these
shortcomings and maximize advantages. This research deals with necessity of seawater cooling systems and
establishes system criteria using Aspentech HYSYS program, prior to an experiment of compact-scale seawater
cooling system which now in progress of manufacture. Performance comparison on condensation capacity, mass
flow rate of working fluid, compressor power input, pump power input and others of the seawater cooling
system applying a flooded evaporator is conducted with respect to the temperature of surface seawater varying
according to seasons. The result presents that mass flow rate circulating the system is increased about
16.7% as the temperature of surface seawater increases. At the same condition, condensation capacity and

compressor input work also increase about 9.8% and 91.2%, respectively.

Key Words : Flooded type evaporator, Fish storage, Heat sink temperature, Surface seawater temperature

— 7| M- G D ATe T (kg /h]
h : ey kJ /kg]
A c g A [m?] P i [kPa]
Aw N [kW] Q R [kW]
C G [kJ/kg’C] T P 2= [C]
COP A [—] w i (kW]
* ERE  RAUNS Y YEFETY *¥ Chang-Hyo Son : Department of Refrigeration and Air
E-mail : sonch(,pknu ackr, Tel : 051-629-6183 Conditioning, Pukyong National University.
x9Aol HB3 . BAYSE YEZZDT E-mail : Sonch@pknu.ac.kr, Tel : 051-629-6183
_’ _ _ *Jung-In  Yoon, Kwang-Hwan Choi : Pukyong National
A E, 3] oaL MAE AW IEFETRE o
ek **In-Ho Kang, Chung-Lae Kim, Sung-Hoon Kim : Graduate

School, Pukyong National University.

SRS | A 2K H203 HM2=Z, 2016 48 91



az|A 2R
A ke
SHE XL
c 571
co D E=7I
e v
p iy
pu D P
ref ;g
hs Y (BESD)
rat ;v
1. M E

AA A8 AGY 2GS Aoy 4
o7 z{o] PHEH, o] AF EHFY T4 H
o] g AEg o] &tk olF oF S Hust
v AL o Fo] Hje] RES AA3H, of
Z U e 4 ALY SMEES ol &3t
= WA o] ditdoltt oI 2% {AE
3 §4Ys 7Y 2 N JIEEY, 3FY
7t T AAAR AH ZAAT SHES &
SR QG AR U I & 259 EFYAo] T
Aste] olg &9 AAXE FRrV} IEtE B0
ATk ol T A DHES BY3)] st A
Az A RHdA A sieE WA +
e Mg A=ES AXEte st
FEvtA s F4E i AXIEE fste o
g3 Adulg Z37] A% =9 A7 AlEEL
A= DAt

o3t s dgA~EIY BEE FHASE
AH R, 94 Govindan) 5& FFE AHAFY
Aojgle] o A o] S E ARSI W
A3 slE WAl e vasiger, 1 4
%, SFE o] 8% WS Agste Aol f
gttt B2 9tk Kolbe?E oo gAj®
YA 2Ele] U] avlEgS FRlEta &

92 U=FHVIASUYR M203 H2=, 2016 4€

™
2
o o=
o
>
o

2

_O|{_“
32 oo

o
o e

X o flo tlo

>
oo o
ot o

[ o
o o

flo

=

1 2 oL N W
o
L > |
z
El
it
of
:(.)L

B & oo
~

e

ol a1
2

P
%0
il
K
9'11‘
32
)
:?125

2= g} & IdFE Fu
Attt Yoon*? &

Axste] 7] HASe Wil

£
ol

v
rr
o X
tlo
Aok
o
£ o & R

fo
b
i
b
RS
=
ﬁ‘
rir
of
o2t
=2
2 4
2
Sid
=
i’t_l{
bate
o
E

3 FY R ET AN
|

3o

E)
©
2
o
<
o

2
[
=2
i)
it
2
o
=
o
e
2 s o bt

oo & dr f ¢
2
o
o
iy
o
&
ol
©
o
ol
1
oX
o
fo #

z Olﬂ
i
oX
PR
£ o
Ol

%
>
rr fo
i)
N ru
K-
rr
[
e
X,
)
32
£
=2
i)
R
AN ol
2 oS o N

W72 ASEE BSF(EY9)7t
o] exwzly wet W Aa"e EA
< gofstaa stk olE i B ATelAe
AspenTechAte] A8 2 72121 HYSYSY & AM&
st AZ FRA sl AR o] dFHAP o
71Z o] ATRA ARE FFe=d 1 5F

o] et

NI A 282 Aute] F Aol HAaT o]
2887t Fastth gebd W7y

Fr1e H80st A ok
Fig. 1S A A= w2 4w zbgx] o
ME=zolt) i x= Y] =37z} &

A £HFIE FAHEY, I F2 FAAVVIES
A Z(;’:H

=71, S57), BFUE, nHy FLY] T3} 5
A7), ed F7l, ARyl o BEIF =
e AAEe] gk aEa AT ddF
TEE AT Fexot =94, AFEuBVIE T
A=l A



Chilled Water Tank

— . . Accumulator
— Surge Drum

01l Return HEX

Oil Separator Cooling Water Tank

Y

Pump

' Receiver '

@ [ | E\'alpu:mur
1 Purpp
—— ®
Constant Expansion Valve

Constant

Temperature Bath

Temperature Bath

Seawater HEX

Fig. 1 Schematics of seawater cooling system
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Table 1 Analysis conditions
Parameter Values

Refrigerant R-134a
Evaporation capacity [kW] 15
Evaporation temperature [C] 0

Pressure drop of heat 30
exchanger [kPa]

Compressor efficiency [%] 75

Water pump efficiency [%] 45~50
Chilled water temperature at 3
evaporator outlet [C]

Heat sink temperature at I1~14 | 25~28
condenser inlet [TC] Winter | Summer
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