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Dryer B

(b) RBD of air compressor and nitrogen generator
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* Dynamic load rating: +/— 500 kN

* Dynamic stroke: +/— 125 mm (500 mm)
« Servo—valve flow rate: 112 LPM ©]4}

e Performance: +/— 2 mm at 10 Hz ©]A+

* Environment Chamber: (—170°C ~ 300°C)
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APPLIED ENGINEERING OF COMPOSITES
LABORATORY is focusing on the design and
development of composite materials, optimized
manufacturing and repair processes, evaluation

of material properties, structural analysis, and

BNKSOE, Vol.4, No.2, December 2017

product applicability analysis, We are establishing
a foundation for sustainable and future—oriented
research, The human and materials network of
industry—academia cooperation accumulated over
many years contributes to fostering customized
professional manpower and personal capacity
needed for various industrial fields, We also

provide various opportunities to foster global

convergence talent,

DEPARTMENT OF OCEAM ADVANCED MATERIALS COMVERGENCE
IDEA FACTORY CENTER

LABORATORY
SECRETARY
PHD. STUDENT
PARK, 500-JEONG
COMPOSITES

NANGCOMPOSITES

PHD. STUDENT
PARK, CHANG-WOOK

COAMPOSITES
MANUFACTURING
AND TESTING

MASTER COURSE STUDENT PHD. STUDENT
JUNG, KYUMG-SEOK CHEM ZIXUAN
COMPOSITES COMPOSITES
MANUFACTURING AND TESTING FINITE ELEMENT ANALYSIS
MASTER COURSE STUDENT PH.D. STUDENT RESEARCHER
CHOI, Ji-sU YU TIANYL HONG, JEONG-HYO

COMPOSITES

o =8

COMPOSITES
MANUFACTURING

IDEA FACTORY AT KNHH

AND TESTING

[Organization of the laboratory]

—

Automotive industry —{

-Parts and frame of a
automobile construction

Applied
Engineering of

Composites Lab.

Materials industry —

-PICO Industry, etc.
-Mirae Advanced Materials Co.,
Ltd

Aerospace industry—/ N

-Korean Air, etc.

Marine shipbuilding industry

-Development of Marine leisure and sporting goods

-Development of a high-performance and
lightweight boat

-Ship building

Composites
Nanocomposites

Fiber spinning
Environmental-friendly material

Research institute

-Research Institute of Medium & small Shipbuiliding
-Korea Institute of Industrial Technology
-Korea Marine Equipment Research Institute, etc.

[Industrial-educational cooperation]
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SLAG FIBER SPINNING

Fiberization and reuse of slag for high added value and its application

NANOCOMPOSITES WITH HALLOYSITE NANOTUBES

Effect of the Heat ated HNTs on the Mechanical Properties s
Environmental Degradation Characteristics of GFRP

Slag

+ Slag is the glasslike by-product left over after a
desired metal has been separated from its raw ore.

* Slag is divided into blast furnace slag and steel
making slag.

Reuse method of slag

Process of slag spinning

4% Raw materials are atomized 200~300um using

ball-mill.
quenched with water to form a vitreous raw
material.
Crystallinity in raw material during spinning will
cause discontinuation of the fiber at the
crystallized surface.

4 -The atomized vitreous raw materials from

Raw matorial hlm were kept at
1300 for an hour, and then were placed for
spinning

3

o

Properties of slag fiber

Chemical resistance

-2 Types of Hydroxyl Groups

Halloysite Nanotubes (HNTs) 21fies offivdrons Oroues, Octahedron
Sigma-Aldrich Cas-No. 1332-857 in the cuter-upper unshared piane Tetrahedron
o The Inner Hydroyl Groups (INCH)
Mol rWeighl H‘1!DJHIO| - in the lower shared plane of the octahedral sheet
Characteri
- Sioxane (S-0-51) groups
ST R toxic, Biocompatible, Retardancy * 53,5 01) and Aluminum Hydroxide (A-OH) groups
e “Thin Layer of Water between Continuing Layers o
H‘hldhpuml. | Uitasonication
o N .
20 = -@ P a0 -
L) )
-

Agglomerate  Aggregats

persion of the HNT nanoparticles

In untreated HNT, a mixture of HNT-7A and HNT-

10A was detecied.

The intensities of the 500C heat freated HNT & =
reflections were markedly less as the crystallinity
starts to decrease

The interlayer water of HNT-10A is easily lost in dry
air and converts to HNT-7A. For 700°C heat treated -
HNT the HNT-7A was destroyed and it changed to
an amorphous structure.

For 1000°c, amorphous or low crystallinity HNT &
along the formation of some new broad peaks.

Heat treatment can eliminate any physically bounded
water, break the structure of water through
dihydroxylation of the aluminol groups in the HNT
structure

# The structural changes of HNTs were caused by
chemical change due to heat treatment temperature.

&

L3

L

L3

L3

Strue al change of the HNTs according to the h

treatment at the various temperatures

< At temperatures exceeding 700°C, the structure of the HNT is rapidly activated in the presence of
‘water and takes up large amounts of the fluid

< The water content influences the formation of pores and the weakening of interfacial bonding forces
due to the high aggregation ratios.

< Untreated HNT maintains strong interfacial bonding force by preventing the swelling of epoxy through
the combination of the HNT and a small amount of water while lowering the moisture absorption rate.

< A large amount of water not only acts as an interfacial bonding force and strength inhibiting factor, but
also increases resistance to tensile stress through bonding with 700 C heat treated HNTs.

Boforewsight Al weigin  Reduction rate
(g1 @ %
By, 50 49975 0.05
Ha 50 999 o0z
NaoM. s 49995 oo
M0, 0 sa38 0os
. Tensile strength
e, .
i
B .
3 "
i o0 .
i
I o
oo
1300
SEM image of slag fiber N

P R R T

ENVIRONMENTAL DEGRAD.
CHARACTERISTICS OF FRP

Implementation of Sustainable Control System for Resource Saving
and Proper Use of Reinforced Fibers

+» The advanced researches focused on specialized environments
like ocean, atmosphere has been studied. Thege researches
analyze natural property change of FRP with/exposing new
surroundings randomly after finished FRP manufa il

temperature but, it is difficult _
system for storing reinforced ﬁbers a
research carried out on lab-scale.

Composites field

< Drift velocity of moisture on surfaces ¢
temperature. And a lot of moisture adsorh

< Partially, the Tnmmum has a contradictory role and appears different growth and action behavior with
general voidreniaining air. P
< When the g{ ss fiber exposed to moistufe for long hours, the r of tensile and ILSS tests had
opposite tendency each other and it assumed that there is a conngction to direction bf functioning
external pressure. 1
— 1 e |
S T | e |
i ! i ]
N N [E480 |
» P T HL A |
b Qe | waer | |
i . | The sectiorémost Bol b @ §
i | aneciea by rosture 171 e L | !
1Q i ! 1] |
— i i 1
s Tem st T o men |

[

Mechanical properties of GFRP/HNTs under moisture ahsorpﬁnn

Mechani properties of GFRP/HNTs under moisture absorption

CREATIVE ENGINEERING WITH IDEA FACTORY

Technical Collaboration with Idea Factory at KMOU

IDEA FACTORY (Ife-nuri)

The Idea Faclury identifies sludenls creative ideas, and is an open manufacturing space which opens
the of these ideas through the use of technology such as 3D
printers and laser cutters.

% Vision
Creation and commercialization of maritime-specific ideas
s \

To build a commerc\al\zati#w support system through idea

enhancement support N

To foster and expand enf&pr rship in sluéegy’

To draw out creative id€asand build pmduct\oi"hnfrastruch.l(g:"

[

< Implementation strategy

E: i of and
Conduct education programs about ideas and ¢

etween private, ind@stri

[Main research fields]
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| Marine Institute |-

Acoustics Tank

s
Aquaculture Facility

— 77
Ballast Control and Cargo Handling Simulatior

Dr. C.R. Barrett Library

| Dy ic Positioning Simulator

| Electronic Chart Display and Information Systems

| Fast Time Maneuvering Simulator

| Fire Fighting Facility and Outdoor Test Tank

| Flume Tank
| Food Processing Pilot Plant

| Full Mission Ship's Bridge Simulator

| Global Maritime Distress and Safety System

| Holyrood Marine Base
—
Indoor Training Tank HUET and Environmental Theatre

Lewi: te Regional Fisheries and Marine Center

TAP INTO IT

| Lifeboat Launch Simulator

| Marine Bioprocessing Facility

| Net Loft

| NetSim

| Pressure Testing

| Propulsion Plant Simulator

| ROV Simulator
| RV Gecho I
| Safety and Emergency Response Training

Simulated Electronic Navigation Simulator

d Electronic ion Live Lab

A
e

Tug Simulator

Underwater Cameras/Camera Systems

i
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T4 T Al
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ZX] : https://www.mi mun_ca/departments/centre
formarinesimulation/
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B Underwater Intervention 2018
- Place : New Orleans, LA, USA
- Date : 2018. 2. 6. ~ 8.

- http://www . underwaterintervention, com/

B OTC Asia 2018
- Place : Kuala Lumpur, Malaysia
- Date : 2018, 3. 20, ~ 23,
- http://2018. otcasia, org/

M OTC Houston 2018
- Place : Houston, Texas, USA
- Date : 2018, 4, 30 ~ 5, 3.
- http://2018. otcnet, org/

B Oceans ‘18 MTS/IEEE Kobe
- Place . Kobe, Japan
- Date : 2018, 5. 28, ~ 31,

- http://www . oceans18mtsieeekobe, org/

H ISOPE 2018
- Place © Sapporo, Japan
- Date : 2018, 6. 10. ~ 15.
- http://www.isope, org/
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B ICCE 2018
- Place . Baltimore, Maryland, USA
- Date : 2018, 7. 30, ~ 8. 3.
- http://www.icce2018,com/

W 1lICG
- Place : Seoul, Korea
- Date : 2018, 9, 16, ~ 21,
- http://www_ 1licg - seoul, org/

M DP Conference 2018
- Place : Houston, Texas, USA
- Date © 2018, 10, 9. ~ 10,
* http://dynamic - positioning, com/

M 6th International Conference on Oceanography
and Marine Biology
- Place : Melbourne, Australia
- Date : 2018, 10, 7. ~ 9.

- http://www . oceanographyconference, com/

l ISOPE PACOMS - 2018
- Place . Jeju, Korea
- Date : 2018,10,14,~17
- http://www.isope, org/
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Journal of
Advanced Researchiin
Ocean Engineering

ANME e
— 2171 D AIRE (B, 6, 9, 129 97
— 22kl A9 ®7]: www, JAROE, org
— ISSN : print 2384—1052 / online 2384—1060

The Korean Society of Ocean Engineers
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— Ocean Engineering Coastal Engineering — Ocean Mining
Naval Architecture — Marine Hydrodynamics

— Offshore Technology — Marine Structures

— Marine Frontier and Renewable Energy — Port Engineering

— Marine Robotics — Geotechnology

— Underwater Acoustics — Subsea Engineering

— Underwater Vehicles Marine Equipments — Arctic Engineering

— Marine Materials — Oceanography

— Ocean Waves

and all other subjects in ocean engineering
In addition to sharing the cutting-edge knowledge of new research and developments in the field, the

journal also publishes review articles authored by leading authorities

Ql FIAAE (www jaroe.org) 2 Al &0FA7] BRUTH BEEFS 8~15H| 0| x| & HAF s, =

o

32



BNKSOE, Vol.4, No.2, December 2017

(2017. 12)

IXI(JOET) FHile

ST Y
HM31H 6

100

e LNG 8712 E{0|2& i 710(= HlF Al

3

L.

p==
[¢)

/ OAK central / DBpia

)

=

33|

s
=

rock—berm A37|

F
A
o
OIXIZ)
7]

—

T

&

[}

Xel

L ’

(st

F

AN

(@)
RE X[ x| A S+

2040l 2]

o

—
=

FMYE

—

o A4x] 0]

(3!
S
S

Jtet 22/t Z9| 7[AH &

MO (KCI) / K'Pubs / I}

-

S
=

2

eol¥s &
[€)

=
=

jofl ofet = s Alz2ilold

1]
T Al
H

=
=)
S
=
Al

q

z
— [www,JOET . org] > View—Full Text

— [www _ksoe.or kr] >
— [www _ksoe.or kr] >

H

C|
4. Hi3MT mig Rl 1|

5. &el7hollol=2ds

6.3D

i
—

2,

En

— [www,JOET . org] > e—Submission

oH

i
—

33



34

P 3E | HYY

rie

Journal of Advanced Research in Ocean Engineering

(JAROE) A%
Vol. 3, No. 4 (2017. 12)

1 Numerical Analysis of Peak Uplift Resistance for Pipelines Buried In Sand
Dae—Hean Kwon, and Young—Kyo Seo

2 . Numerical Simulation of Flow past Forced and Freely Vibrating  Cylinder at Low Reynolds
Number

Jae Hwan Jung, Bo Woo Nam, and Dong—Ho Jung

3. CFD Simulation about Green Water on a Fixed FPSO in Regular Waves
Yoon—Jin Ha, and Bo—Woo Nam

4 New Design for Jacket—type Offshore Wind Turbine Support Structure for Southwest Coast of
South Korea
Byeong—Ryoel Choi, Hyo—Jae Jo, Han—Sik Choi, Sung—Yeol Ha, and Young—Ho Park

5. Study on Steady Flow Effects in Numerical Computation of Added Resistance of Ship in Waves

Jae—Hoon Lee, Beom—Soo Kim, and Yonghwan Kim



BNKSOE, Vol.4, No.2, December 2017

_l_l
oFl ol mm
z0 _m,ﬁ o0 | | o ol MT <+ of | o
o | = S| 8l ar! i E|
w.__'l ||.A| O__M ™~ AT % w.__.l ol o ol - P AT A_v % %
= R ™~ of- o4 | ~N ™
a8 T Szl e w T - ) K0 b E oll | ol
- <M~ = ofJ % w_ll._L T U~ - N 84| op | & M| =0 __m_._mu 0 o Lo IF | o <+ o <] <1 RO of
oF )| P m0 = IE W= i~ s 26T I e R T e B B = I R
% 20~ & |7 8 B e I ) o I I S o R B < R T REE o 8 Hle ~ g8 D m | X & B
R = R R A R TR T B = R el Bt B 5 (N v R s el o s Y B R
~ | K AR R - = my|E |20 Wl >80 m = || o | Tz | > &
R < X o = Il] il K2 o =&l H Ul Ho| K| = 8|8 K
o qui el | H~ 00 e e W< R~ o | KOS e 0~ m |~ B w5
%%ﬂ@?ﬁ%La_ﬂngﬂoxaaowaiﬁ/@Rh/ﬂ%%ﬁ%mo?u:meﬂﬁIomﬂam
& %m0 m g = fn = | HU ) o0 | T R T - T = R R N = =i H | 5o <
FIEe Qe Bl s E Y S TR YRS E s D
A A R R R A A A A AR S R - A R = e = R o s RN
A e A R T S AR A AR R SN - R R N =g s
TE e e g 3| < go| 2 e M= 8% E o S K o EHIE A e
13 g < | 1ol F r dl
M2 oo m B | SIS s W e B |8 TSl w B3 =@ o @ s s w WL
ok E | B o | 81|+ P = S0 | 50 | 00| ko el AR R ol 2
=D ST W0 ko | o W E | Ho | X0 E B Ko 90 2 r o - R = e S i 1T T T s I L
S 9 e @ 2 8 WIS ke K€ O 0 R0 B g O3 m 5 SsE=sEw TR
=00 o %0 R iy o0 X0 OF RS <0 @0 o oS x| & = H H " | H | ol o
KO | it p |0 (92 B |RIE (R R0l i g o o
2 W e o BT e s g ol = Ze
= o | P | T i < T |z
X .Muo Z .“m_u‘ z <0 om.__nw o 1|
2 ]
<0 < MH
il
ToJ
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
O o | Wl | To[ | wof | o | o] | iof | o | do | W] | iof | io | o] | W] | iof | o[ | o | dof | iof | iof | do] | dof | fof | o[ | dof | dof | iof | iof | ol | dof | fof | iof | ol | dof | o]
0| KO RO RO RO RO | RO RO RO RO | RO RO | RO RO RO RO RO | RO RO | RO| RO RO | RO RO| RO RO RO RO RO RO RO| RO RO RO RO RO
< ROVE B X< i B0 TR X0 TH | BN ol ki oH | ®r | e | <[0 | oH | B0 T | of | B0 | 81 @f |~ B0 | RN | KJ| el | 30 OF  OF | K| OF | iof
of | B0 | L0 | <0 o) RV RO |~ |80 &% ol 80 RO Kl KO KJI U ®BI 00 o) B ROIK <0~ 00 B0 0 W of | 0| o S| KO | O EO
OHIN N|o N0 jod | & XX | K X |io|o |0k N0 o0~ NO|X N0 |ROINDNOJWH | NO o |2 NO|o |0 | RO|@Ar| o | J0|n0
— | D — MO T O NN T - T OISO NS 0~ N O T D S0 NN O
O Mg ¥ I ST 0| 0| 00w O O © O © © | M~ P~ 00 000 000 O 0 O
<o} Lo | Lo Lo Lo Lo Lo Lo o | w0 Lo Lo Lo Lo Lo Lo o | w0 Lo Lo Lo Lo Lo Lo o | Lo Lo Lo Lo Lo LO L | Lo
N N [qV] [qV] N N N N [qV] [qV] N N N N [qV] [qV] N N N N [qV] [qV] [qV] N N N
~N i~ i~ ~I~I~~~~~- I~~~ &~~~ "“" &~ ~M~“""~ "~ ~~~M~&~~~N®M~M~NNM~MNM~M0N NN~
— N e w e~ 2 282322 E 228 5Q8J0J83J78338588388

35



o)

50
=

k-3

22|, M43 M2

SeHYE 2 =

1o

0 | <l
ar |rE| ~
T e " AmT < g
2|~ ~
al w‘u ERIS m_”_ o >~ < <+ Wﬂﬁ o 0
I >~ = R0 YA Yl Al
bR R R N RE N el I ' A
A R N
ik AE PR A AL
AR IEINE LI
= = [ = | ol |
Doz 5e0 e enbnle
Q0w il e 180 i = 90 B <1 gp e
AL I A A R AN - R
An_ mn o ._O.rO xJ i ..n.uro .A._ ﬁ._ ﬂ 1ol | o5r _|W_ m =]
- = | K =K T 5 S o
&) ﬂﬁ = < K Lﬂn_ﬁ @ % <Hu @ = |
e IR A A
A I A A A
a = 110 (e} = 3] o =) 87 3 = [y
e Em e gm < % | 2 € o
5 B E o0 R &
X 110. T | O
h o T
4| or
vl
OF | ofl | ol | ofl | of) | OFl | ofl | ofl | Ol | of | oFd | ol | of | oH | o
S T TS T T T T T T T T R 6% R BT R |
RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
o | AT Lu” ] ML B Ko | | o | % @ H ok
0| J- RO TSRO KO X0 B0 K0 RO & | ® | ol 0| X0
o o) = W0 | KO | fo) | RO KOS | RO KOO B 5l
ol ool vl o ~l— ol gl o I~ oo
O OO | = | =] =] = N N N N NN
(<o) (<o) (<o) © © © (o] (o] (<o) (<o) «© © «© © ©
[qV] QY] QY] QY] N N o [QV) [qV) QY] QY] (V] (V] o o~
M~ M~ M~ M~ M~ M~ M~ M~ M~ N~ N~ I~ = ~ ~
~ 10 | | O — AN L | © ~ oo o ol —
(eo 2N BN ool Qo I IS BN R N3 ~ ~ ~ <~ AU S N N Yo lETe)

oFl
o]

ol

~
KO | < =0
AR G
<| 2 ol -
- zxr = KO ES I.Ab
K0 A= =) ~ El
. A3, = c = o | X | o R DR o | X
RO ol | KO T O RO RO |7+ | RO 25 Rz RO
= KO o & |w | & [ R R e e =l e B R IS - |
=< g X | 2 = I G O S R T = = =
<r < <X o0 @ o % E o3 Tl ._mﬁ o
~— ar .ﬁ_| — | o % ~— | — ;ﬁm_vm_‘v — | < yo > ml ~— EO ~—
g0 FEl¥ed TH 08T 80T nE
ol |_.IH_ H ol _An_ © ..m ol | ol _.M_ ol H = p _:._O ol A_ ol
goowe FH g a9 HH S HH e g 00 | [0
o0 o ol | 50 jor| o o |00/ 00 5E ol Bk o M_ 00 | Ip | 80
T K WME f 5w ©® B S~NRnSI R FE
Rl 80X @ 23 (XX R g B DS 3R
K4 E| __,mu K <]l =& KK Kl | < ~ M_ﬂ_ S K4 Kq K
HloE §eE S degrs®2EaAy
ol ) ol oHo < ol | ol | oo | ol <o = mor |13 | el
T ok HIFT|® s R = L i o
E2l I R =R Y TR = B2 B R D
hij% o7 OF | r | W o ok S ol £ = ms ol 901 3]
Ok = =l 110 1o o 19}
< @ W 5 P m
s 00 o 110
H T &
or | o [
<
ol ol or) | ol | o ol or) | ofl | of | o | of! | of | or | of | oF | ofd | of
o] o] ol | ol | o] o] ol | wof | of | ol | wof | wof | uof | W[ | wWol | wof | iof
2| P || T 0 00/ 30 3030203030 0
;oﬁ __O_| ,_o_| __o_| __o_| ,_o_| ;oﬁ ;oﬁ ;o_| ,_o_| __o_| __o_| __o_| __Oﬁ ;oﬁ ;oﬁ ;o_|
()
o B
= o
o
G o [y
N G2 [ B R0 < KE ol R R oo W R T |
B0 8% B ® k| s 6| o) 0Kl X0 K T e @ E
~0 Ymha 30| od | ol 1 NOUND |3 jod | H|OF RT3l | M| o
& <l
< n
© _.j
el
(@) o LO (<o} M~ D (@) ~— O M~ D (V) o [e o] D © e6)
< < < < < < Lo Lo Lo Lo Lo (<o} «© «© «© M~ M~
Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo
(V] (V) (V) (V) (V) (V] (V] (V] (V] (V] (V) (V) o (V] (V] (V] (V]
N~ M~ M~~~ N~ M~~~ ~ M~~~ ~|M~|M~|~
—| N |o|s|w| © [~lo|lo 2| | Y2 T v =

36



BNKSOE, Vol.4, No.2, December 2017

&0
- - KO | KO KO | RO | = KO
0| K0 | = | KO S e RUITRY RY
e = I I e R > o o O e N N N = = S 7 o N = I = I o
o | XM 2o | X o H ol X XXX g x|z = XX =<
S I R e o I et B I T S e I e ol e e R Rt B S B R e o B
o | = ~ qlm 3 mer ~ o o o =
u_v H_T _Muo MW~ = 20| = I~~~ —~ |~ - = Iz .,mH_ ~ | —~ =r ~
R e R N A =Rl - - A =S NG R A A
0 | Ho < v <l Mo | mo | mo | O ior | ol | Wl | ol | ol | Wol o & | < ol | ol | = | ol
RORO | M X5 @ | @ H0HO HOHO O HO |y | | | HO O gy HO
1o | o 20 X | o0 cA; |7 M0 | 50 | 00 | 60 | 60 | 50 | 0 ,nu_u.w Mo | Mo | mr o0 | o0 | =
Ble s el g WEEEEEE D 00T s 5D
< =< JAI | ”_i r AL MWO mu|||_ mu|||_ E._ uAll_ uAll_ .._AIL AL AL An_ _.A._ ,II_.W ,II_O_H ._n.w.o ._AIL ._AIL _II,.W WE
PAlrn_w F@n_‘ K A_ _m XAA s _!H_ _!H_ m_ _A._ XA_ XAA XAA _,ﬁ _A._ _IH_ AR XAA XAA _!H_ A_._.:
MR e e g B e R R R R R R g
R I s I N i i o I T N T T T R T EREERE fol | fol | = | ilol
R = N R T = el = e T e = ==
I T T I S e N e e R N = =~ )
AW q R0 R S ool | X X X o | i SO oS
ﬂ ﬂ 4_./_.0 Hnﬂ .ﬁ.o 100 | 100 o_._.: o_._._._ o _HI
H T X0 or
;On_
2020|2020 |30 0| 30 0 30 0 30 20| 30| 2030|200 30| 0|30 0 30| 20
__Oﬁ ;oﬁ ;oﬁ ;o_| ,_o_| __o_| __o_| __o_| __Oﬁ ;oﬁ ;oﬁ ;o_| ,_o_| __o_| __o_| __o_| __Oﬁ ;oﬁ ;oﬁ ;o_| ,_o_| __o_| __o_|
©
©
>
lof | <F o | &0 || B ok || OF | RIITE RO O Bl KY | Q| B w0 | ol | ofr | )| K
B0 o | @<k = <0 R T T <o W am X0 R KO ol RO M X0
00| o | H |32 RO OF | o | NO| RO |0 | o [« OF 0| K| g|o RO |ad|o0| N0 RO|G
%
©
T
O|l— ©o|l— | |wlo ~lold L O~ o Ol N || O | O
| O oo DD O OOl D |~~~ |~ =&
OO O L 0 O o W W O©|o ©| o ©|© ©|o|o|o| o|o|o| o
S IR S R S S R B I A NI A N B N B N R B S A N R SN A R B N R B SN B NI R NI R VI B S I I S AR R AR NI YN
[ N e N N N e e e N N N -
0| o ol— |||t | o~ 0 ool O S | oOo|~olo o
e SN SN sV o N B N T S R SV B o N NI S s S A5 S o T oo S I <5 S <5 T o5 T I o5 W A5 M <5 TR

o
S,

ANFFmoE LM

85
2 070-4290-0656

2 740
= 8%,

ol
M

3| HE HFo|

SYO|Lt

o
=

3

£ ijoseys@ksoe or kr

37



~

Y-V @{0) VAl Vol. 4 No. 2

The Korean
Society of + \\°
Ocean . .\
Engineers = . W
B

NEWS LETTER

APt Ul’ q. UII OF 11 Ur EI BAZAN 7 SUH2180HZ 13, 13025
PR L O O M Tel. 051-759-0656 / Fax. 051-759-0657
dhielerean Society of Ocean Engineers http: //www.ksoe.or.kr




