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A Study of Winterization Design for Helideck Using the Heating Cable on
Ships and Offshore Platforms
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In recent years, the demand for ships and offshore platforms that can navigate and operate through the Arctic Ocean has been
rapidly increasing due to global warming and large reservoirs of oil and natural gas in the area, Winterization design is one of
the key issues to consider in the robust structural safety design and building of ships that operate in the Arctic and Sub—Arctic
regions, However, international regulations for winterization design in Arctic condition regulated that only those ships and
offshore platforms with a Polar Class designation and/or an alternative standard, In order to cope with the rising demand for
operating in the Arctic region, existing and new Arctic vessels with a Polar Class designation are lacking to cover for adequate
winterization design with HSE philosophy. Existing ships and offshore platform was not designed based on reliable data based
on numerical and experiment studies, There are only designed as a performance and functional purposes, It is very important to
obtain of reliable data and provide of design guidance of the anti—icing structures by taking the effects of low temperature into
consideration, Therefore, the main objective of this paper reconsiders anti—icing design of aluminum helideck using the heating
cable, To evaluate of reliable data and recommend of anti—icing design method, various types of analysis and methods can be
applied in general, In the present study, finite element method carried out the thermal analysis with cold chamber testing for
performance and capacity of heating cables,

Keywords : Artic conditions(=2X| 2t4). Helideck(&2|H|3), Winterization(8fSH7 &), Heating cable(@M). Cold chamber(X& ZHH)
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Fig. 1 Helideck on artic condition
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Heat Loss from Flat Surface in wim?

Ambient (deg C)
Wind (m/s) 5 -10 -15 20
no wind 300.0 300.0 300.0 300.0
5 300.0 300.0 334.0 4322
10 300.0 3781 535.7 £93.2
15 300.0 506.3 717.3 928.2
20 3652 £626.1 B86.9 1147.8

I:]recemmendmg minimum heat load of 300 wim? in accordance with DNV

Fig. 2 Heat loss from surgace in w/m? (DnV rules)
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Highly Accelerated Limit Test(Z7S4HAIS)
2ol AlEo| ooy, MEe| Zriets &Esp|

Azl Alglwg 8et Fulolct, 3t

H=2 1o

bl
OE

rir
>
1o o

Ho

a%e0| A

-y,
> >

St

|_
Al=
vk

oo

r

5101 dH 2 SFe| ZME F= Al” 7|Holct o &
3510 M LiF -15°C&2 FXISILL heating cable
o 202 Z=HMEIYCE & 127K £7/2| heating cable=
13 F 7K 22t ol 22k 158 MEsIIct 1
—'.:— Self-Regulating cable(SR cable)olct. #Ho|g whd %’
% 35t J218 Fig. 3 Ib 20| LIERHICE

E

|§

Z 0

CE
L=

.._HJ'I

=

=E]

=
AlS
E

oII m

H

1% 0

Fig. 3 (a)
Experiment picture

Heating test of heating cable (b)

\_Heamublei
.. model
No| 3B | 5B | 88 | 10B | 10Q | 15Q | 20Q 4X @ BX | 10X | 15K @ 20K

Items. .|
Temperature |

[C] Startup : | 311 | 364 | 407 | 398 | 533 | 729 | 7.7 | 542 701
15.5(C)

690 | 871 938

"'T"'T,a“"”: 151 | 204 | 247 | 238 | 381 | 577 | 625 387 546 | 535 716 784

Input{W] |25.T6 315139794991 | 835 | 830 | 1911 554 607 1711 1897 2113
Lengthim] | 264 | 266 | 241 | 334 | 300 | 265 | 377 | 273 | 205 485 | 384 | 377

Input per |

975 | 1184 1651 1494 269 | 313 | 460 203 296 352 481 508
| length{W/m]
A['lemfmllln 172|149 | 159 | 141 | 184 | 135 | 190 | 184 | 151 148 154

Fig. 4 Results of heatlng test for 12 klnds of heatmg
cable
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Cable parameters

[Type of cable Self-regulating cable
Model /company 20X TV2-CT/raychem
f\lrrfﬂable ambient temperatur 15 o]
Startup temperature 2 5 ]
[Needed input power@-15°C 81 ,[“ m]
[Total length of cable 1,382 [m]
Sizing(W « H) 117-7.6 [mm]
[Weight 3455 [ke]
IMax. unjoint cable length data sheet

Power source parameters
Source type AC single phase
[[nput voltage 200~277 V]
[Total input power@220[V] 111:9 [KW]
[Frequency 50/60 ﬁ[{z]

Deck parameters ¥
[Width of 1 block 2.4 [m]
[Height of 1 block 2.4 [m]
[Number of block 36
MNumber of piece per 1 block 16
Imaterial of deck frame Aluminmuim
[Total length of deck(W = H) 14.4-14.4 [m]
Installation conditions

[Length of straight line 14.4 [m]
[Number of straight line a6
ICapa. of circuit braker per line 30 [A]
Number of control panel ¥ 6
MNumber of power unit 6
lAmpere of each panel 85 [A]
Fig. 11 Electrical design data sheet

£00.00

43000

B0 24000

kPl 1Z000

120,00

Fig.

7|ze| dule dald o
2o|t, =oll
£40] 37| mh=zof
2 dMe AHolAE
o HES0| =ofonq £k

12 Dimension of drawing

7|9

nlEsts Zojz

2

= 402 axjslof 2of b}
Hyaoz =z Hojglch wal Aokzel ¥
012 2P| i3l 2 weHIHolAl: ol
A MABIFACE 7|E Alof Hioh

o

7o|Sof thet

JSNAK; Vol. 54, No. 1, February 2017

47



BMES 0|8SH HUEHME Eai|32| dshMAHof kst o7
718 M7 Hole AEQ} PMel KIMISH AIRLS Fig. 11 off LIE} References

LIt Fig. 12= HolE diixlol 2 X|+=& LN EHolcl,
DnV-0S-A201, 2013. Winterization for cold climate
— operations, tentative. Det Norske Veritas:
Veritasveien 11363 HgvikNorway.
ZasioiA] AlSIT) A|Sa)0]A Lee, J.C. Seo, Y.K. & Lee, C.J., 2012. A study on

e
rr
S
<
N
[}
(M
18}
ro
njo
]
o

=2
=) %ﬁH = [ ME5 wA Ao Ci5H 7TOIE:};% Eégl__ﬂgl_ the anti-icing performance evaluating and design
3ict DnV 71ol=2RRlojAl= —15C 7|[E2= Higlo| gis & guide by heating coil for upper deck of icebreaking
2 x4 WS o K2o| 300(W/nd)olAlo|2kn HA|=|oiUct vessels. Journal of the Society of Naval Architects
of 50| Chsf K HHS 013 deck BT Azt Al of Korea, 49(6), pp.541-549.
oM 232 E5f 7 ZHE sRls|EICH Kang, H.K. Kim, K.P & Kim, D.H., 2010.
Requirements for mechanical and environmental
1) Al ZEo|M ARREOIX| T Qs 12F0| SM = glod A3 conditions on winterization of vessels intended for
S E&f sile] PAlS MAsIHom, Ak2nt —15°CoflA | cold climate operation. 7he Korean Society of
o2 Wl 2g= =xsioich AlE Il dMo| MI|M Ab Marine Engineering, 2010(10), pp.83-86.
ot A2olMe| 2o M2oAMe PR et ALEH R0 Kang, H.K. Kim, K.P. Kim, D.H & Ha, T.B., 2011.
7} 9lee solsisct The rules and winterization technology on ships
2) AFR0A{e] BM 2E= 94°C, —15°CollAl= 20.6°C, —30°Col| intended for cold climate operation. The Korean
ME oF 6°C M thof| E|X| QM) oA Hld @5 w2t Society of Marine Engineering, 35, pp.721-731.
0| SIS =9 317 250f o3t nlo| wh= 710z Sog| Jensen, @., 2007. The IMO guidelines for ships
oict operating in artic ice—covered waters. Working
3) oM wedeo| Higty 55t dste o|x|ZX|DF 2x| X| Paper. The Fridtjof Nansen Institute(FNI), Lysaker.
of B 20|l M2 uksk M| A| MESF MM 2l Zjol| o Jeong, S.Y. Lee, C.J. & Cho, S.R., 2011. A study on
5t 7jo|=2lolo| TWesH 7oz AzZi=EIc) anti—icing technique for ballast water of icebreaking
4) & siA1 238 A| —15°CollA{2| deck frame 27#2} heating cable vessels operating in ice—covered water. Journal of
10702 deck EMO| winterization 7Fs {512 slolsiod X7 | the Society of Naval Architects of Korea, 48(1),
= 22 3 94 Alglel sjol=Blelg MABIZICE of Zte o Pp.93-97.

Mo| Al deck frame2| x|=of w2t EHEbE 4= 2Ack

SFX|2H DnVollM HIAISIE 300(W/m)EEks 212 glol O

L2t 242 W =D SXIE et Meh & sfEH

Eo| HHzt 7lo|=2felo] A oS Soff 81t ekt

0| Zlojo} & Aoz Y2zt

6) deck Aol et Rt Mol Al & MH Al MM &
2 J2|0 MX| J10|=7kK| MA| ol AEo] MAISIHS
o, —15°C2k= basic 740l sF=0{UCE

7) &% AHNZ helideck flof =0|Lt FZ0| 4ol= HFE ¢
SHoz FRisl0] Ast 2 =22 oA 2ol H|ws=

o £2 A7t 2 el d2sict

a1
=

0

48 i =ox| K54 K1 5 20174 22

r
E
r

Ol
e
e
Jjon
o





