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AIMS and SCOPE

Journal of Ocean Engineering and Technology (JOET) is a medium for the publication of original research
and development work in the field of ocean engineering. JOET covers the entire range of issues and technologies
related to the following topics:

Marine hydro-mechanics including: Design of marine structures; Resistance and propulsion; Seekeeping and
maneuvering; Experimental and computational fluid dynamics; Ocean wave mechanics; Thermodynamics
and heat transfer; Hydraulics and pneumatics;

Marine structure-mechanics including: Structural strength; Fatigue strength; Optimization and reliability; Arctic
technology and extreme mechanics; Noise, vibration, and acoustics; Plasticity engineering; Concrete
engineering;

Coastal civil engineering including: Coatal structure engineering; Port and harbor structure engineering; Soil
engineering; Drilling and exploration; Hydraulics of estuary; Seismic engineering; Coastal disaster prevention
engineering;

Marine material engineering including: Metallic material engineering; Organic material engineering;
Ceramics; Composite material engineering; Materials evaluation engineering; Surface engineering; Tribology;
Information technology and convergence fields including: Design for safety; IT-based design; IT-based
production engineering; Welding mechanics; Design of underwater vehicle; Offshore energy system design;
Environment and system evaluation; Control engineering; GPS and GIS; Inspection and sensor; Port and
logistics; Leisure boat and deep see water; Offshore process systems engineering;

Conference papers, research papers, diploma papers and academic articles can be submitted. All of the
manuscripts are peer-reviewed.

GENERAL INFORMATION

“Journal of Ocean Engineering and Technology” is the official journal by “The Korean Society of Ocean
Engineers”. The ISO abbreviation is “J. Ocean Eng. Technol.” and acronym is “JOET”. It was launched in
1987. It contains original research articles, case reports, brief communications and reviews on technical issues.
It is published bimonthly in February, April, June, August, October, and December each year. Supplement
numbers are published at times. All of the manuscripts are peer-reviewed.

Full text is freely available from http://www.joet.org and http://www.ksoe.or.kr without signing in. This journal
was supported by the Korean Federation of Science and Technology Societies(KOFST) grant funded by the
Korean government. Total or a part of the articles in this journal are abstracted in NRF (National Research
Foundation Fund of Korea), Google Scholar, and KCI (Korean Citation Index).

Manuscript should be submitted via the online manuscript website http://www .joet.org Other correspondences
can be sent via an email to the Editor in Chief, Prof. Yun-Hae Kim, Division of Marine Equipment Engineering,
Korea Maritime and Ocean University, 1 Dongsam-dong, Youngdo-ku, Busan 49112, Korea (Tel: +82 51
410 4355, e-mail: yunheak@kmou.ac.kr).

Correspondence concerning business matters should be addressed to Secretary-Treasurer of KSOE, Heejin
Lee, President O/T room No.1302, 13, Jungang-daero 180beon-gil, Dong-gu (48821), Busan, Korea (Tel: +82
51 759 0656, e-mail: ksoehj@ksoe.or.kr).

A subscription to the journal can be obtained by sending your order to or e-mailing to Secretary-Treasurer
of KSOE. The annual charge for subscription is 100,000KRW or equivalent.

This is an open access article distributed under the terms of the creative commons attribution non-commercial
license(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

© 2018 by The Korean Society of Ocean Engineers (KSOE) / ISSN(print) 1225-0767 / ISSN(online) 2287-6715
@ 1t is identical to Creative Commons Non-Commercial Licenses.

This paper meets the requirements of KS X ISO 9706, ISO 9706-1994, and ANSI/NISO Z39.48-1992
(Permanence of Paper)

Printed on August 31, 2018 by Hanrimwon Co., Ltd., Seoul, Korea.



L=l WedieTed

Journal of Ocean Engineering and Technology

Hr

2018 8%

H327 M4z (B HI143%)

215

EEL

3

THEF AF

il

of

el

237

Behavior Characteristics of Density Currents Due to Salinity Differences in a 2-D Water Tank

261

BEER

5

)2 <]



L=l WedieTed

Journal of Ocean Engineering and Technology

CONTENTS

Volume 32, Number 4 August, 2018

<Original Research Articles>

Study on Optimization of Design Parameters for Offshore Mooring System using Sampling Method
SOO-WOH Kang and Seung—]ae ]_ﬁe .................................................................................................................. 215

Analysis and Tests of the Behavior of an Underwater Acoustic Horizontal Array Platform
Chong_Mm Im, Kihun I{im and Sung_H(x)n Byun ........................................................................................ ﬂz

Sloshing Damping in a Swaying Rectangular Tank Using a Porous Bulkhead

Experimental Study on Reducing Lateral Force on Circular Cylinder Using Strings
Dong-1l1 Baek, Hyo-Jae Jo, Min-Jun Lee, Jae-Hwan Lim, Tae-Kyung Lee,
Jae—Hel]j I{lm and Tae_Won Oh ....................................................................................................................... 23’7

Numerical Analysis of Tip Vortex and Cavitation of Elliptic Hydrofoil with NACA 66,415 Cross Section
H_Ryong Park, ]e—ln I(]In, I_Ian -Sln SeOl, Ki—SUp I{lm and JOTIg—WOO Ahn ..................................................... 244

Comparative Study on the Nonlinear Material Model of HyperElastic Material Due to Variations
in the Stretch Ratio
Kangsu Iﬁe, Mnsuk I(l and Byoungiae Park ................................................................................................. 253

Behavior Characteristics of Density Currents Due to Salinity Differences in a 2-D Water Tank
WOO-DOUg Iﬁe, Nomm MiZutaI]l and DOIlg—&O Hur ...................................................................................... 261

Risk Analysis of Transporting Hazardous Substances in Harbor Using Modeling Program
Sukyoung YOOH, Jayeon Yun, leun I_Ian and Seungho Jung ........................................................................... 2’72

Study of a Photovoltaic System as an Emergency Power Supply for Offshore Plant Facilities
(}Un vaan Choi’ Byung HO Lee’ RhO-Taek Jung and Kyubo Sh]n ............................................................... 2’79

Operational Improvement of Hemire ROV for Deep-sea Survey and Application to Exploration of
Ferromanganese Crusts of Western Pacific Seamount
Hyuk Baek, Jin-Yeong Park, Hyungwon Shim, Bong-Huan Jun and Pan-MOOK Leg «wsswssseessssssssssasssasssscense 287



SISO TN (JOET) ER R

8 ©016. 10.20 JI=)

£ 830 BEustas) she AR dusldass 6 du) Ade e =R wheh Fdch
54 19¢ 9702 & AU Aol Ho= 19
owo] 3]9Jo]ojo} s}n}, o, 2 stalo] WUyt 7 A ARE Auef FAUSE 61 o], T
3] AATE AR o 9l= @&E}. dUrE 294 ELH AAE 24 AR ol9del =
ol tigk Al TS F-stelof k.
2. e gewg, Zlela B ARE TPk, Se
=10 Ao g2 d&xd AAEA %o AHolgop 8 =EUIS AAE te-S 9HoE Itk (1)AEF, (2)
gk St e Tl =Rl tak A Wat A A, (3)F 971480l (Key Words), () FE2Z, (5)
Ale} F712 W3ko] o] FoiA] = Ad(Journal) T © 71349, (MR, 7)B2(cI2sA, A, 23,
m@ sheA] o)l sETid =, AT HaA, Aztel #N, 1), )2, 9%, 10)F1EY,
Fo=E, SerA 5 RE dut Favt shssith (1), 7g
w3 B s AlAEE 2 ks w39 dsle] A
m2:0] glo] BFeleRo] AR m gryl 2o 9 AT WY PHL =Y 3| A|(JOET) HEH
2 wxsolxe ok, AL st 7i&Hnt. = e
3, EQxR 2 8t&x] o9l stat)s] =i dpny 10 i) ZkE =3 g AR 23 e MSHEAA
A, SR 8127 AF S0 AL kR EdA] o} A&7t 7hsstelof shm 1 AW el g #de A
2 ook Lol YT WA FL o] FAHALES A7t A,
Alstedof gt
o) B E=Fe 20089 AFECAN MHE ek 11. 3 W8 9 goxte] Agle A7t 2ot
13 s | J—EE‘ X H]—_"_;L_ 1‘55_% =
o e 12 BYIUIE B o) EEETTAL G2A g
Aol dhste] AAL B AAE ARD 5 U
4. 935 QA gl A WebReview A|2HE 0] 83
;ﬁ%g}oqo;;; ]];1 & spslsl ilﬁiowﬁnﬁ 13, 716} £ 7800 BASA e Ao 2ihe
late)ol]l BEE & Z(Hangul) == MS 2=(MS Word) € 98 dysissle) 24l med
e HEE A= of 3t} YuHF Al & e ~ ~
::‘rfhe %To}l%%l;ﬁ}.k Eg A4 ¢ H?J]%AZ?Q 1 SHE Aellll AEE AESA S d% o
. - . o= s, ad Aee A Auls Fasteiof
3t3] Ao R A|Zslolof Ft, o)
5. vk JIEY AellA HEE g FFYAR gk
%8 4 AIEREOl BHI5IYBS
HAFDIOI A Zol]| EH 21 S (ZR2EE OgR|CEQI|AE
N T o 3t: (ogﬁ;sé-é%gfhf : 25217725;-36615370 2% (Fes SRS
H322 H4Z(SH A1433) g gAesyoEd
ol Af:20184 8% 26 E = malli‘ksoehj@ksoe‘or.kr
TR—— 9 8% 31 Homepage'.;www.ksoe.or.kr
o P B S o 4 A:EAAR)
E;oﬁﬁgéﬂ . _ .Hgggw =3 5|74|;5175! 20 1303(2¥ s, YMAE)
dged g8 2 8}:(02)2273-4201 FAX:(02)2179-9083

E - mail:

hanrim@hanrimwon.co.kr



