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Abstract Seawater intake systems have significant problems due to seawater pollution, suspended solids, unstable
intake and maintenance etc. An underground type seawater intake system was newly developed to overcome the
existing weaknesses and was facilitated in Gyukpo port. In this study, to check the performance of the new
system, the samples for water quality and the 3-D numerical modeling test were conducted. The five times test
included the COD, total nitrogen, total phosphorus, pH, and suspended solid for the intake system. The analyses
show that the COD, total nitrogen, total phosphorus, PH showedminor changes before and after. On the other
hand, the change in suspended solids was significant and water was purified below 5 mg/l, first level fisheries
water, after. The numerical model adopted the RNG k-€ algorithm and the CFX model based on the finite
volume method. The porosity algorithm was used to reproduce filtered-sand, outer diameter, and thickness. The
numerical results showed that the double pipe is advantageous in that it provides a uniform pressure between
the inner and outer pipe for the flow to be stable. In addition, the use of multiple intake pipes did not interfere
with the discharge reduction of 0.98 at the both intake pipes compared with the central intake pipe."
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[Table 1] Methods of Seawater Intake System

Form Small individual seawater intake Seawater Intake Seawater Intake
in outside the harbor in inside the harbor
intake = direct intake from individual| * intake from outer port using submerged| * intake from inner port using pumping
system sources using small pump pump and conveyance to storage and direct piping system
amount = small sized intake = medium sized intake = medium sized intake
= easy to install and maintain | = relatively good water quality @ good water quality as result of sea
water filtering
Advantage (@ less variation of the amount of intake

® maintain clean facility

(D vulnerable  to  suspended|(D require large pump capacity due to|(D high initial expenses due to

materials from inner port long pipe line broad and deep digging
(@ expensive to maintain @ weak to weather condition @ temporary intake system
@ difficult and expensive to maintain| needed during maintenance
Shortcoming outer port facilities ® difficult to construct due to

large sized pipe burial
@ difficult to repair after
subsidence of large pipe
® long construction duration

6448



= dfdsfoF gtk AA 2 mm ATARE oJEA HEL
A7V SR oS Yol mid o] e 253 29
Al QR A A 9 FAZE E mm FEE ol
oA AT ARV olet & ZAIE shEst] 2l
Al s AL 9 7S A85k3iTh

o|Tpabe] 9 2 mm SQYAR o] itk o]
TS SUAR QIATIe] 2| H o] ARE 4T
T g7 "ol 4 352 A SYUEE 4T
A= oA dare]Z(Porosity algorithm)S: Z]-8-51% ).
A 7P gol ASEAL Q= FAl = 59
Sl CreagerZt AIQFet Q%= FE4AlolA Dy
BT 20 mm APPSR BARK)E 18 omis
o|tH4, 6]. wetA] o] FAlRE A (Dol tiddste] Al
AFSFH 2417 4x(Quadratic coefficient)= 1.341x10%0] 0,
o] k2 oA BHAR FAEe 2O YA}
22 Hgakt

Coetficieni— 42 L
Quadratic Coefficient= i V;)Q (1)
p_10Q
& KA 7Y @

o7|Al, K E$ALms) = 0018 ms, T

[Q/ (A €,00) 1= AT FAILGE, Q & oluhaaf
= 7,500 t/day = 0.0868 m>/s, A= oTHA = 21 m
= ST BFE = 03, p

s = 1,028 kg/m”, gt FerEolt.
SlEhe F472 S mm, 27 2 mme] P 2
ez FAEo] glon], URate] 7448 6 mmol.
2ol Zol 20 mz W] Aole} HiLstel o
B A% 9 A7 YR 2] el $A7HA Gae
W A oltekE o]F H3e| AHshl
Aol ofegol WA 4 ok oleh e Al
xal] PaA Qe AL e SelEw )
shol shasiglom, gol S Eat gt shale] 4
o] RolR B2 ;o] EAIE 49 A dHsketh
AEsA 2AS A5t Al dHe S4A

# slpae] Tzt Sl

x 11 m =231 m?, e

rE

59

dr K1 oft ol ox e M B ri
1o
=
bt
S
oo
31_5

EROCL

(e

QuadraticCoefficient= Zlhz)

€)

6449

S71H, (= B A = ¢+ el (o - D/ ¢,

t fi(Re)2 A9S B9 AEE We b
f,(Re)2 A8S To) AREE Ws, Re = wyd, /v,
G = 140707V f , wyls ol $A%E =
QA" €qna” Couternpe) = 1:830x10° m/s, dy = 2|

o 539 A = 0.002 m, e, = GFH S
0.16 = f, v aj52] SH4A = 117x10°
m?/s, gt ZFe7kEmoltt Al 3)3} 4)E o] §3tol
A 2AAGE 6.823 X 10° ot} Rte] FAS
auf Sefstolr] ool A AEEE EUAS ghe
1.7058 < 10%0]c}.

aeFiAl 2 gel esto] X molE

M FA7IH RS 7o 2e ke B
2 mm Ao st} AAE FH/dsk= Zlo] o]H7]

ol ER4H EE RAAAS o 1w
& AAsts) e 2EgE CFXolrh CFX&

ANSYS Afof A gt 33k FAllsfA] Zm=aglow
He RaAAelt. A a4ga)
5% "4 T2]31 Volume fraction 25174 4] o]t}
Ay A3t v EEAE s dstr] f18l CEXolA Als

zero B4 Al standard k— € A

s

4371

el

ool Al gtk 2 BEe

R @4 7T stk A

om, JAL}F FAo HErHofA e
S 4= 2= Aol UL

Aoz FHa=t Ao} 1

=)

ofipdell tigt A NS gelshr] fleiA EuES
Y3t

2.2 Q4| slilF,AlAH>

A AL AR E WAL s Ao He
B3 H5t ol FAo 5 A Fgs] Last
gt A Bl TS o837t AIAIE LA F



FAelr| ke = A] 4148 4123, 2013

SEdo] AH S 25T 29 4TS l%ﬁ
of A4 HeestaL FeE g o1& 5 AREA A

A Fashs Aol o] Al ofatd s Fg
o7n HpAlAHe aes Sdststalen, Al 4]
A A GAIA ZAE AR l sto] Fte] Aoz 2l

3F HpAl Y] Ve Te B8 o2 WA|FI wjda
F A A EH 2 7]7‘:4 EHTT]T/‘]iEé](ﬁ\—‘ﬁLE ik
SfleFeAl g W ] sfjeFeAlAR)o] ZE |
ARl He o] B mE o R AL
Fo] B 9 nvke] gAY FAIE AT
Adojct.

2zl AXE w4 djeHeAl AR (Fig 1 X
2 Fe 9 2 mm A0 BHfE AAA R o]85}o
H?“"ﬂ‘dWﬁ<ﬁgﬁh§ﬁ2@ AL FA=
Hard SAHSE AHE 2 m, 3 1 m Z4ste] o3t

£ b8} gz 9| Zpo]7} 7.0

slo] ofalo] Zhe A= T
71 = A= A 9H
Ale] =99} ofTpake] AHR
]EVﬂ At FHeE AEH 0
23t 2530 LR EA, H
WHETe] eSef &
2 8338} Hs}odr,} 1H R Atolo]l 6 mm A

EoEN AR OE FV|E 7]';‘]‘: 5ol B4 W
QR Atole] F/FES
B AP YRE FE=
sl <st OqJ—V\]'J Hg}&‘”o
|

L1
suT

254

i)
mlo
o %

N

__l_

Exw s e)
= 1

u 5

::

Welslol £ 5 oleto] ol An
WAslo] Fxge| QS ShisiglL
oA Aol el ek 7147
F ool ne wg Hagjelel o BF
Jo Bhasiole. 22lm o
B, oA He 9ok SRR
SEAREEEVEE I
gols7] ol2olA| 4]
=2 siqt.

>

i

A 7
o]—7<4

iz

e

6450

(b
[Fig. 1] Underground-type Seawater Intake System
(a) Seawater Intake Facility (b) Pipe
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’ Maintenance Control System ‘

I |

Tidal Observation Supervisory Control System

- Operation and maintenance of|
intake pump
- check up gross duty of water

- Connection to tidal
observation data
KHOA

of

Information History System

- Date arrangement for tidal,
intake pump, gross duty of]
water, etc

[Fig. 2] Maintenance Control System
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[Table 2] Holes Interval and Number for Pipe

112|134 (5|6|7]|8

Upper Holes Interval (m)|0.8/0.6/0.5/0.5/0.5/0.5/0.5/0.5
Number of Holes 314[5[5|5|5|5]|5
Section 1 Section 2 Section 3 Section 8

2.5m 2.5m 2.5m

2.5m /)

80em

AS#L is#2 i5#3

H5#8

[Fig. 4] Sketch of upper holes

[Fig. 5] Grid Generation for Intake Pipe

[Table 3] Intake Discharge for each section

[unit: m*/s]
seetion V2 34| s |6 |78
puter pip
Nothing |4.03|4.06 |3.98 |3.89 | 3.64 | 3.68 | 3.29 | 3.19
Exist 4.31(3.74|3.68 |3.52|3.60 | 3.60 | 3.56 | 3.76
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[Fig. 6] Velocity Distribution for x-z cross section
(a) There is not outer pipe.
(b) There is outer pipe.

[Fig. 71 Velocity Distribution for y-z cross section
There is not outer pipe. (a) (c) (Section 1)
(e) (g) (Section 4) (i) (k) (Section 8)
There is outer pipe. (b) (d) (Section 1)
(f) (h) (Section 4) (G) O (Section 8)
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