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@) A+AE BAste Hele 8Z2RH 4 UEFA A 075
o i 7] Bo] aFE oA A

2. A9ZA

AR o] B2 HXE FFoz sk (AP1.5 FR)

(1) QA= 2F1.59 o] 2719 gojoj2ng B & A

@) 1709 Heofefd & 1719 EgtEg g RS ARSA A

B3) EFEL AASHACZEE oF 3mo Ao Hjx
Hog BTt HiARh

@) 4o 1e 9T e 59 Myl 2 O AAFRE J14Y wdekso] dote] FEI FEE AEE A
Astoiof stet = HAstoiof gttt

75 m& gk ok 303.9 13 (3)%0 9fste] M4
BAee 1 WA R itk

Ao gojo} miE A8HT
o] HEs wjHg
Qe RHEES Hoj2Ho] Hste] A

3™ 1.5 AFAY oA 9 w3

12 v eFAukA A 2022
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310. A9

1. 29 Edolt g & 5o st AL WAGH] fote] ZHy Efolt git MujfE ZIsH AA
Aol 203.9] hyETH & 7HEE fAIstojoF gt

2. 2% Ee 35 A4 49, 99 ¢
B7 stofof gt

3. 2% EE 35 A9

oW & e AE

Jejstojof gitt,
4, A34(azimuth) #37] B Xt Z2dy 59 FALAE HAA|TH(stern region)2t AU H(stern area)olAl
9] Wolgo] F7FetRR AMulf L9 AA A o|AS

1

22 = unzd(side propeller)?] AZH 1.5m HYPo| ZA o]F5H7A|

o & nado &4 9 AujBe uEA(plated bossing) Q& E|&ol B slojof

jai
(detached strupe.2 & 7%, AA Al HA8H 9 AdAlo] n&ste WRio] diste] &

W o,
ol

[¢]

]

A4 oD xR

o

wet

T= 27 X ToTH

Y422 okglst 2L 1 ol4olojof gk,

1 ze AA9 7% @ BF, Gy A5, BE, A4 59 TRASE AYHE AL AF 9 AT
(o]

IA Super 20 knots

1A 18 knots
IB 16 knots
IC 14 knots

wer, Ao 4] Ao eYkeol o EoE, A o] Aol AgsoloF e,
2. B FRASE B WAL Yol ek Aoz Agete] ZYstolof ek o W % HBL FATAY W o
L2 e WekEE Agtel Astelo Bk

g o ofolx Uolmo] MAL S48 Telstelol gt

4 TPI5F 1A Super % 1A Aol A9, W Slele FAL w Qo] A Eol A8 sH5e] AL 4 Uk
= thgof wetob gk,

() 934 ZEPIR|) QM s} A7 sojof B,

() ZEAH Y FERE ASE BRAe] S £ AL 5 YES Astelof k.

(3) & 2EHo} g HAT FA7 AR Holop gt

» ¥ 5|25} A18k] A 2022 )
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402. ofo]2 tpolm
401.9) 339 ofol Lpo|ze] Tt theel et (1Y17 HH)
1. ool ol Z ARE BE A7) 2ANA $AuT ofhe] glojof T,
2. B4 WESHNAE FAA g Al A9 AL i ol 38
3. SMEF 1A EE Super A9 LE ANME ofo] A Uo|ng HXF AL AR

uwL |\ Ship hull __~ Rudder stock

LWL P L%
/ '§
Ice knife \
Sternframe
Rudder

29 17 ofol2 rpolze] of

501. 713 &89 A9 (2018

F71% &9 P E2 FU|¢o] xR YT 4 e A& HH &9 A T o, F7He] &0
71% A WRlolu A& g4l Qstel AdtEe Fole F718 292 1 ARME E¥E oot 37 ol 7]
we] Fol F7tstel £ FH(CIEEE & ZH)Ol A8 7Hsd B, o9 e F71E &8 A ZFHloF
Cisss

502. q9lS5F IA Super, IA, IB, IC € IDO] disle] FHE F7|% &9
F7189] EE(P)2 ot Ao o3t A o]4olofol s, tEF 1A, 1B, IC E IDO] thdtei= 1000 kW, 65
IA Supero] thatolE 2800 kWit ZrolAE oh Hrt.
1. £0j9 H9|

el A% @ A|e WAt o] ek At 2k

L DAY kel ol (m).

Lyow  + Asbow)d 2ol (m).

Ly 2 AASY B35 Zo] (m).

B DA HYE (m).

T 1 202.9) 23] ofgt A 94 AA &S (m).
Ay D AR Ag(bow) HE (m?).

o : B/4 A AolM 9] 419 4 (deg).

o DAl Sl oM el Al A (deg).
s : B/4 A Aol A (bow)?] At (deg)
D, D ZEFY AF ().

H, 0 3% 2(mid channe)d F¥FZ(brash ice)?] ¥4 (m).
Hy  Abow)oll osf wiAE FHS5Y FA (m).

14
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1%

13 g7z

LBOW

B/4

Buttock
Lpar at B/4

Jo]

2. Al
200349 9¢¥ 1¥ o]Fo &Fo] AX EHYAY o AzgA 21% Auro 2 S 1A Super, IA, IB,
IC B IDE SE5t1A ol 4%, F71% 92 20200 1% z A YR A o§¢*i(UIWL)
of WEFALIWLNA o Ao wa} -2t Aklste] I FolAl & gk ol4dolojof
HH|(B)= A WEAolA 23" Fhololof o, T2 AAM(parameter)= A
ohe WS AREStolof gt

[
offt
ol
St

(R,,,/1000)%2
P =K W)

K, % 1.10°] o3t A=

B 1.10 A% K,
zzdEy & 7b Hx TRy B W7)323/4%57 1% mx Zady
1 &4 2.03 2.26
2 &4 1.44 1.60
3 &4 1.18 1.31

o5 K, g A4 20gA0] ettt Aum 2] tstel arHE 28e 2Hs) Yool e

Hylo] AhgE 4 Q6% #R)
Rey © 9 ZZHbrash ice)®t I7l0] 23 EHFO] = F=Z(channel) 9 Aure] A (N), o 4l

e,

3 A,
Ren :Cl+02+03cu(HF+HU) (B+CHF)+CLPARH2+C(LBT) L

of

C, e Ao WETL ot ¢, & 045 o]Ao]ofof g},

o
C,=0.15 cos¢, +siny sina

C, :The Ao w2tk vt ¢ < 45 4 A9 ¢, & 0902 3t
C,= 0.047¢—2.115

o219 A | 2022 15




1% g7z

1%

Hy,

H, M

S Sor S35 15919293 Cs: Cy

DT Al wEd
H, =026+ (H,B)"
DO wEd
Hy, =10 : 953 IA Super ¥ IA
=08 : 53 IB
= 0.6 Y5 IC
=05 : Y53 ID
4 ¢, . 59 ZZHbrash ice)o] AT AEFS 1T
gqu5E 1A, IB, IC ¥ IDE B8l Adto] AL
253 1A Superg H7]5= A€t9] A .
C,=f\BLp,p/ 2T/B+1)
Cy=(140.0630,)(g, + 9,B) +9,(1+1.27/B)
T4 AL e A2 ¢, & 90°= gt

40 0 #1119 95 g

A%=A ool wed

20 =0, G,=0

+(1+40.0216,) (f, B+ f5L gow+ [LBL gow)

B*/\L

¥ @ arctan(tang,/sina)
5 < (LT/B?® < 20& 9&3to]of gict.
A714S] B B e A L SRS BEE AU BE RS RS 10 1068 FEAE AL Lo
5E 19 # 11904 A5t HAE Hold 4%, 530 #4848 Ro= ok WS Ag-stolof gttt
2 1.11 flﬁfz,fs,f4,g1,92.93, G, Cy X 0521 *
£,(N/m?) 23 9:(N) 1530 Cy(kg/(m’s®) 845
f>(N/m) 458 9o(N/m) 170 C,(kg/(m?s?) 42
F3(N/m) 14.7 g;(N/m"?) 400 Ci(kg/s?) 825
£,(N/m?) 29
3. 4953 B B ICY |4
20039 99 19 Ao &Zo] AA HYAY o] F53 AxTA Y AuoRA fysH B Ex ICE #X
otz oh= A 718 28 (P2 Aol A7t g o2& shojof sk 740 kW m|gtelojAl= ofY Hth
P =ffy- fS(f4A+R]) (kW)
£ 1AYA Z2ge 9 F9 1.0
7haE A Z2EH] FL, 09
fo P EE Y BET 9 1L1S ¥E 28+ gl Y AR 11E gk
fr = $,/200 + 0.675
b A% 4 MESA0] o2l Mguel ZR() (18 18 )

fixfo= 0.85

olgolofof it

fy : THE Ao Wtk th, 1.0 o]4dolojof Fitt.

fy = 1.2B/AY?
fo Py 0 E 1.120] wEch

H2] A 2022
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1%

1% g3z
® 112 £,% R &
g5 IB IC IB IC
i 4=2F A (30000 A = 30000
fu 0.22 0.18 0.13 0.11
5 370 0 3070 2100
()
A 12029 18] & A W24 wieF. ok 80,0008 Y& 8+ g

IA Super E+= IA

4. q85F 1A EEx IA Superd @24
20034 99 1Y Ao &&o] AA HAUAU, olgt 55 AEREA S W Adte 24 fHESH
< AL A o= S F71HY £ (P2 20059 1€ 19 E= A9 J=d2RE 2092 Afote= 9 1
239 Aol H3tefopdt gt
= As A £

419 3 %2 %9 719 290
ok, 231e] Adtel BRY A Walparameten?] gtol FHoNo] H837] ol2ie AL o

ek,
B

C,+ Cy+ Cy(Hy+ Hy,)* (B+0. 658HF)+CLH2+C(LT) 1

=0, =0

24 PG} ol A9E theo] mEr,

C, =3.52(g, +¢,B) + (1+12£)i2
2 . 91792 93 “B \/Z

G5 1A SuperE 715k AozA FAHSY A9 oo wed,

. BL . . .
Cy, =6.67(g, +¢,B) + (1+12£)i2
2 OIg1 TG 93 “B| VL

fpfz’fsvfm!hv‘hv%vCévqg‘l G 2 1.130] 9Jgt gt

5 < (LT/B?? < 20& wHEstojof i},
113 f1,f2,f3Af4A91A92,93, 03 o = 059‘] &
£1(N/m?) 10.3 91(N) 1530 Cy(kg/(m?s?) 460
fo(N/m) 458 g,(N/m) 172 C,(kg/(m?s?) 18.7
f3(N/m) 2.94 g5(N/m"?) 400 Cy(kg/s?) 825
f£,(N/m?) 5.8
o ARsHe g2 W
=, AR Adeke] Aol weh Ha 2 S loke AA stoll, BEgt Aktolu:

» H)3]-2-3k18H] A 2022
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g Ao 95t gro g diAd 4 Sl
7 gl d HE 4 SkE(ks) £E9 th9 & U {9 FAE A 728 3
953 1A Super Hy, = 1.0m ¥ 0.1 m 549 Z3+"(consolidated layer of ice)
IA =10m
1B = 0.8m
IC = 0.6m
ID = 05m

A6 & FAZIR 2018)

601. &

1. o] A9 #HL 53 1A Super, IA, 1B, IC ¥ ID] digte] 7P A T vAGAE HAH /P4 (open)
T HE4(ducted) Z2HHE Hfeot= 27T F-g3lc}.

2. Fold Z2HY 5152 1P m2do AT v ACR QT steg Edoto], A &4 24
oA AMuto] HA AHgeTE F AAEE | skeolth ol ol a2 AW gzt 8 oA EEe ATt
Zo] A4 WHE Holu= %L 270 tistole H8otA Feth ES o] Ho FEALIA otF ZE2 yo] 3

[e]

A MY 2daEY sHoEnY nEdz Soig U nEuest Yo EAE HFS mYSH gt
3. mzdele Yo *hazrﬂ A% B W AdaE BA Yo 4TAsoz A% dES sl 34
(azimuth) ¥ 344 2208 AHAHOE of 74E AT Fold M3y Aead 549 3

Sz Aol A4 B AAHE W shFolch AdAE BAY 2 Pk Ad
dhete] AAE A9 25 Y 55 ATso] FHstelof sk

4 mzde Wl W55 4 A AdaE A AFS AU AF B FUUL. 3HF 4B W 14
st gHECR WHE-AW BU5F T2 Ao tF soletelel 1042 FuFt

olt OHT obo
01

n)

602. 715

c : I7l(blade) ©HE H(chord) Z°] (m).

Cor s n2dy BRAE 0.7RNA @) 9 @ Zo] (m).
CP D 7HH T A

D xR AE (m). -

d Y 5B v (ZEE FHA) (m).
Dy nEEY AFY ARt # (m).

EAR o] AqEA].

F, D AEAEY F dAcks A S G @ (kN).
F, DA wdol 9t g &40 wE HF 9 ok (kN).
F, D ARG T sk Y AR 2l A (kN).
F,, : "5 (kN).

(Fio)max - AEARESY Z S5k Hd Woks (kN).

FP C AT A].

hy Dol HESMoRRE nrAY FHAY o] (m).
H, D DZREEHE Sovle MY A4 UESY A (m).
I D AHEE BRI 7|HSd] Ol RE REO S/HNFBHEAE (kgm?).
I D AR FRGA 0] SAEFHAHEAE (kgm?).

k © Weibull £ tist 44,

LIWL D oF WESA (m).

m © S-N Ax9 7]&7].

My, CEhY FEEHE (KN - m).

MCR D A&HYEY.

n x2EY 3A &% (rev./s).

H2] A 2022
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1%

N,

dass

e

@rnax
@rotor
@,

Q
Qpear
o—
Qv

Tice )lnmw

Tice )fmal‘

(
(
(

Uv’,m)max

DA EH A A& EY Al B
C S Ee] hE Z2EY 3 29 “41
DAY S TSk ZeEY J
D S7HESE di%t 71 Sk AelEs (108 Aol )
DY R B B9t mRHEe Y slHs
D HHAE 0.7ROIA 9] ZEHE 3174 (m).

K
DAY A zzEy o
M

LAY Weks 9 A

A2 E oA d&HdEd A, HAF 0.7RAIA S Z2d K3 (m).

: 28t AH(bollard condltlon)oﬂfﬂ ALHZAYEE A, BEAE 0.7RANA9 =29 10X (m).
: 23 (kNm).

D A 71 B3 (kNm).

oo WO JsAgoR Qg RHHALY HHED (kNm).

c A7|RE9 13 E3 (kNm).

D ARG CA A&HAEE A9 FHEA (KNm).

P ERAHSANAY SHER (kNm).

CSHEER Q.9 AU (kNm).

DAY T BS9S] AHAUEES (kNm).

&4 =gl ot &7 w3y 719t AgAUEES (kNm).

DN Y Fukaed e BEIAFAANA dojF sk B9 AE EF (kNm).
cx2g]o] BHAE (m).

CE 9 HAE (m).

c oz 28 (kN).

L AMALESY F St ) S meay YaY (N
L AMALESY F st ) AW Zeay YaY (N
AR AANEY A9 m2EY 29 (kN).

SANA Y] Hd-SEF(kN).

D FY Gl 9 A (m).

cnzdy g9 &

D 3AZ4 o mAE ZRHY e 9o 45AE A4 (deg).

212 A 7,*1%-’% 71 A (excitation)o]] et T2HH YEFO YAZ}F (deg).

22 97 A 71X (excitation)ol] gt ZEHF WEFY A7 (deg).
il—}oﬂ «]0} o 2 AR A
dH 37] &3t o3t 2370 A S

; Tﬂi%%‘ﬁﬂ—? HE A% 5% 23

DN EARAS He Y 23t

DAY S AES 10° Y AlolZ didt S7H RS ABAE B2 AGA
el ARY 02% LA WPEFE (MPa).

D BfiollAl 10° AtolEollA mhElEE Yl B HE = (MPa).
:10° 39 AfolZo] tigt 57t ¥z WelE 38 IE (MPa).

D AEo] diEt EAYERE (MPa).

P NEABE 0,00 =06 ¢ 0, +04 + 0, (MPa).

71%27 = (MPa).
Opepp =0T ¢ 0, BE 0,y = 0.6 ¢ 0, + 0.4« 0, T 2

u

e

rlo

DR EE FE IR &Y F HUEY (MPa).
DAl AR HIAFEE (MPa).

D Hd sk made yskEos Qs 28E(MPa).
S50 7 QIgt 8 (MPa)

Pa).

o

Z» H5)9-5HAEHA A 2022 )



174 q97z 1%
# 1.14 3159 A9
3o A7 oA S50l AL
9 4ol FAeES Edstol, nedel Yo 43
Zgow Qlstol 3 A9 ma™ Wi Aol MIAES o olst aal
Dy s wese A9 29w 9. 09 wge or m |0 S ARAE A4 W
AolA 7. I8 19 B2,
Dl e BeASES Edsiel, nedeg o 4E
Hgom qstel & AY ZEWe WA Aol A4S | . o ols xial
Ff tg _;g_ \?——'_ 3L ﬂrﬂ X%H]'oc}: %1 ‘6]9,] HJ_,B_C}:% O7R I -——ESQE-] E}7H"] 7J—E7‘ﬂﬂ—'€ ‘I"]‘_]_— /}‘—'—_]ﬂl .
HolA 4,
D el B9AES Edsiel, edee We| 45 | mRdl sigol Wi Hd EE gREd pEd
Qunar | 4802 Qlsto] o Ao T2M W Ao HuAES | FEOR Zgopy| HRe] nzHe] FE A A
IR R LA L ESIEEE ] AWEEIL ABHO2 TFojH
. o s distol C o | $ERETE FYee AREL Tk 39 2
medlss WO geAsen And BWIRE Yo e 9% texciaton) 249 297124
T [ 7De S B WS Adde Re e | T 0L T G S deor g
n2¥e FPoly 1 9L FRAZYY vl o aza o -
: SYFYT S 34 sbd ARV TE H9F
zegeisp Qo) 4ERGOE Astel BRAARE W) | T T T e
T, | ol MutgsT % wgsls Adie. 1 299 Wy &’Llﬂo} E}‘;E %i‘:ﬂ/ﬂ;— é‘:}ﬁc}: asd Aue g
& SRARA BN Ao Zaw ot | L LT T T
Wl Ao B4ANES mgell, & Jj9 TRE W |
I #2579 SHED QO FRARA 1T v
Quax | AoIH ZRWee} o) Jaggon A%  AGYGEE ;;ﬂfg o1t 1% ]QE o e
i 1O = o 2
AHFUS 5T WA 248 AT D3 DA 343 W ] HEe W Se mAdels  mewm
FEVO 24 WA oL & YEF 2 WA WAL | Lo o s g
st3lg dosltr] Bagk golth 1 gL 08RAIA A8 | T et aonel shal
N i AHgETh 1 SR A mzuy dA mhit
o 2 BE0 £42 QosA gt AS BENY
2UEYS WA 08RAN W BT WA/RA B j};;:f g . v
2 R Aol Ael9] 2/3004 FaHok et S
Y /1AEIEY W) a9 zeudye S4AYF B2
Quear | O U FA9) B2 W1 Teigt nRWS0|HO] Hrj | ZREe HA 2B A EI
$BED
3 NG W) EAs RYee S48 B2
T, |ol digt 549 $4 weg WY neaZoxe o | LeEe 24 2E) 44 39
$u3d
HEY $Z0R Q% AYAH B B DR 550 e o e
i | ggne mmeuss sejxg B4 9 AeHolge] gt AANE
Yozt oA BA] 452go] o3 Asan B4 e o e
O 22 BA U AsHlgol g A4S

20

» WsfeFAauAA 2022
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B

19 19 $AE 07RO ZEAY SAow Agd T A A9 B
(Aol WA2 gEe &S gau e

603. A4 ¥ %A

sl dist z2dzo] WslES FAsted olA, B 1.159] FolA
AA WoES FA5H7] Ao, o WEZS 3 17} A=},
n2dgo] Sol7te Y A YEE2 H, - 2H, « 3H,9 378 Z= 79 o
HEZ9 FA(H, )= ® 1.169] Fo1A A

oy
sk
.—V‘*

E 1.15 Sl e Ao 23IH

e A8l 23
Wz 9 gi gofa] 2
[A Super - = .
Mueto] M4=Z4(ramming)o] gJsto] Hobd & Stk
IA, 1B, IC, ID W24 23
¥ 1.16 WEE9 ¥4 (H,)
q9s3 IA Super 1A IB IC
nzdo Eojrte 44 Hd WHEF |75 > . o
A (H,,)

604. A=
L g k&5E A=

2y 9, 229y HE U AfaE B4 53 ol

ool m2EE BE A)
el

AAEANAM 15% oS A& 7Aook It FEd LAHUOIE FE A
AAE S stofof . -10 °ColA Al ¥ Af2u] V-23] SAAACZRE F3t Ht
1°1°F St AEAFEY] 45 10] oldolofof gt
2. o 250 =EH: AR
4 50 LE2EHE B2 7 B 200% A Af&o|ojof 3t
25E AT BFEGAA G 20] O1golofo} T of 2dL sumez, @] 2
EZ IC o4 EE Zo 7(4_9_01—1:]— oigt o] 84

2 BHL AL AES 5
ALl A H = Ak2a V-3
TEolUA gkl 20] ol

Hols) 8 7lo] BU 53 go] ¥ A5 E—%w% 45
X Stk BE oloje] 250l tjsial MAAolE ASl THTALH AED 4 ek, o B T4
g0l -10°ColA] 10] o]4go]ojok T,

» ¥ 5|25} A18k] A 2022 !
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605. AA 55

1. #0730 452 o BEo| Jr Aiout AMgst7] Y5t Aoy maHee} Ho| 4548
FASHEE Zgst= Foksolth. AEd Y ske2 AdY ALY Bet 2 dojd ¢ e 7P vhEE Alv
goof 7uhe Ect wekd &2 AfolE 49 sEo] giEt 5% s @

2. o] A9 Ao AEEE MY 2 602.9] EAH TR Fo|Fof gt}

3. 52 1B, IC € DSl Adlo] P4 HAAH A madert 4ds] A4 G 49, FAFNE gusE

ood v o
1A9] wre} AAolof g},
4. m2dE Wi A3 AARE
R mzdest AAggos sustud YEEe Bass Soo] tzde Wi FHoR Fe€n s v
R84y % BT Aol ol F Zeuas AN AUl YEES RAse Sok] neuy
H /g-

oOT o o o
9HE AFoE F5|H1L sk AuANESE 5 WSt o dojth Aot F= Z2HHY Yo AE tE
S2g @4olA vEEe Bl Zg3tA) it TPEE oS 3 Yl 47 WrE Hgdtelof Gt

(1) 7H84(open) Z2A|A ] Hdf FYF d7 9, F,

0.3
D< D, ° A%, F,=—27«[n-D" . [ﬂzﬂ « D* (kN)
D>D, 9 AL, Fy=—23+[n+ D" [ﬂZR] e D+ H. (kN
Dy, ¢ TS Aol whEd,
hm_085 ° [ ]M (m>
no 7T ZEAHY] P SAMMSEA T 24 AHlM A%HdEY A, 1F fAZzE

29| Bfole AL = (X}v 24 AHolA ALHREH AN 85%.
() M4 ZzdHoA Y o) AT G 9, Fy

D= D 9 By, F,=250 - {&ZR] D? (kN)
D> D, | A%, F=500 e l 1d < H, * [ﬂZR} D (kN)
(1—5)
i - O Aol mETh
D= 2 q | e (m)
(1*5)
(3) N4 Z2HdA staZ e ol 49
7t dejof| thste] BF 29 # 2.19] FoiX stEAE 1-45 Efstoof gt

el $oi5e o) Sfolol, sk 5 B2 eisteler 2
H

Aske YA m@eo] Yt
Irio T 27 \:l, F},

4) "9EA(ducted) Z=FHoA|

FAR

0.3 .
2 ] e 0. DI« D? (N)

-9l A Fb=*9.5.[

0.3
D>D. 9l AL F= —66 [Ez;R] « [n+ D]* « DS [H“T}M (kN)

ot bR EREE Y Aot FHAASERS L4 AHold A&HYEY A), 13 ¥ xz
Welo] Aol FPTHAEERS &4 AHold A&AHEd A 85%

22



1% 997z 1%

(6) 9E4 zzdoMo Hq YT e o, F;

EAR

D= Dy, A%, F;=250 - [7] D* (kN)
EAR 1
D> Dy 1 B, £y =500 {7] *D- g7 e kN)
-5
D+ B A0 mED.
2
D=7 g7 * Hhee ()
1-5)

(©) 9EA 2o 555 W= Gl W
e n2deo diste] £E 29 £ 2.20] FoiX st5AdH 1 9 3& ILFstojof gttt
ks 2w A Z2dHo fistods F719] sHSAHEHdH 5)F Lestoior gt

(7) WgA Ee HEA Z=2 "“31011/\14 g @A 2WEET Q

smax

Of

A B2 & F99 208 EA(Q,,,)E ¥ 29 E 2.1, 229 Zo] HEH A g A @ £, L 3
o AF 9o 9 F, 2o giste] ZAF ook gtk dojd B o g 2 o] A4S Aot ALgHo
of gttt A7) WRe AWEEAVF o Ao 95t Foll HEE FPEG A2 B, thy UEEHS ARESHY
of gt}

q%ﬁ-‘__ %7]\- Qsmam =025 F- Co7 (kN ’ m)
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Oy FOAAA FL H%) 1.3 1.2 1.1 1
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IS EPH o7 st uAt 5= Ao tishe] 283t}

£ Adto] fiste] E 2.10] Fste BI1REE 21T S 9

%(open water)o] 3t QA0 Z7lste] @ FEE FAHo|r}, urek o .

FHe Hgsto] Axshe Aol A 4 7 B AFEE BF @2 BI|REE 2 Hslojof &
= 7130l 3919l 849 Age=S *d%%ﬁ ;2 1 q}%ﬁj B0 FAE ofof g},

3 S 271202 “Icebreaker” H3E W

Q(lce-covered water)oﬂﬂi Xj':@u(aggresswe)oi 23t & Q=

A&E 7};<]Uﬂ, NAFE EE 4 #HF(ice management) 7152 E3 28419 EAL 7IAE B

t. (2017)

e JESLP
speed® SH02 Y THse AYH FAAG Aot Urk Y 24 SYA02 £ 5 YuS AN
e AU(AY L AuY 72B)9 49, &3 ZAol} ARAYe] AFSA EE 19 1

Al =fofoF k. (2017)

JPE

. PCLOIA] PCS7HAS] 3ASF $EE 4 Ao 49, YHH0E SAZHEertical side)® /AL A% 2 Ty
A%g A golob wt. M4Zibow angle)e AR 203. 1 ()] FAE WY oluel ojop et
(2017)

. PC6 % PCTY FAFF RES F AN SAFUL AL A5 Eb THHSE L HAZ T 4 don,

o] AL HAAZA SFAHEA Y (intentional ramming)?] AFHo] UL AFEHA EE 19 ti53 £A
of gAlsteioR gttt (2017)

102. SASH

1.

2.

B 2194 SAGF0 B B71RS gt AFE Bojfnh AFRAE B AXP)e s IX5FE A
g9 dolo] ok & 2.1904 yEhd AR AF, AAR B F3Ho] Aute] AYH 3o st FASIS
Qo] Qo] ARZ ALY 5 ULE HT Aol
SASF $EL LYSUY FE ZUIA 2 57 19 Fo| 9L Ui Astel o] Y e 2H AgEn
X 21 FASF
FASF W FFWMOY iy B8Y 7| wE) 2 At 3 FH
PC1 < SAHGAAY AF +F
PC2 SUARES A | 2AAY dF 27
PC3 ttdA 99 A (inclusions)’t Z8E % Qe 2948 ¥ 209 A% &3
PC4 oHE WY A7 2FE £ JE FAL 194 ¥ 24949 A4F T
PC5 oHE HY A7 2FE & e FUFE FAQ 194 ¥ 2ANAY AF +F
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104. 78 4 £944
1. o] &9 A& g At Hdeid(open water)oll et £UF 9 £UA A 7ok, A P EAC A
Gt E thg ARFEl diste] FEEoJoF gt
(1) " &4 AeolA e B4 2017)
b #F"o] dofg £ Q& AY Ee 7|7 Pt AR H2dE A4 A oF9 5A5EA(icing
allowance)& ¥rgdjof gttt
() 24T 4 T2 ddl 30kg/nr
(b) +AH R Mut F5o FIJSHA| sl 7.5kg/nf

(© A%, W7, olei7h Bbooms), (FAES AR Brf, Fol 9k Al ATHA (rigging) T BAS
ERY £G2ud 9 Jje AYBASY £GSUAL A48 EUY F RIUAL 5% 37t E: o] WA
of B3 FHEAES 10% Z7Hste] A&sho Atk

o

() &Ho] dold & Qe A9 7|17 Foll ke Aut2 o3t o] AxEolof g},
(a) ZH Aol A3t HEER A4
(b) F8Ho] act= W AA ST, g 50 A7) € f484] 121/Ee EYF, ¢t FREY UE AA
ot7] 9%t =7v a3 42 EES e |
(2) £43doAY 5448 (2017)

(Oh Ader W FFA0= QIgh AAEAdol i WA o] Ad 4= Slojof itk W &40 E AEEUEL
SOLAS II-1/7°1A T=g93gALE A4ty 9o AHEE ZE oMol SOLAS 1I-1/7-22 ¥
1-1/7-2.3°1 A" S.gkol 10]ojoF g}, T2L} SOLAS 1I—1/4.1914 F43l= A3} go], 7170 23] 7
oy 7R ko] 18 9 SAEIA 1AS gEs SHEAY Aole 4249 AAxde] id gt HE
EY4 71&S wHEdof gt

(b el gt &4718 %%L oh&3} Zotof it

(@) & T H9e 4 UE&A A Hd AZo] sk 719 Aol A WEFA Zol9 45%, 1 99
AA oAM= A WERA dol9 1.5%0]H, ol#et &4 /PHAE Aute] o ok A= A
7Vedt AOo& ZhEstofof e}t}.

(b) %]%}5} 5 H(penetration extent)x= AA| &4 HYo| 24 HE AZJWOoZHE $£20F 760 mm

O¢

(© %3 nﬂ;% AR WESY 20% EE FEF U9 F AL PO s, olgat &4 HPEAE 2 kee)
AR MBS 120% Aol SAWF ol AAGIAE W /s AR Edolok St
() 78 @ 294 2017)
Ob ol A9 A% 4 el 21 % BLUHE 4571 skl Hhaol A
(a) 2ol WA 4 AY 3 gl
St AI3] 9%k Seto] AgElojof B,
(b) #7H402, ALolH LstaA sHe Ahe thgo] A g
() AN EE ol S0 A A, AN F2 L HEd gHskE YA A% Swto] AgEo]
of 3},
(i) AFF ol BAwA ohjsta Yo F Mol AFHE +U W FOU B, N, AYPAL AL
AU FRE 24T ARl O 45E S =S PANE B
(W) Az% 8% Aol 600 m® H Aol P, RE ARG WAL AAABOREE 076 m ol EolAY
ofof gt o] AL AT ARGl 30 m e G 49 Az FA%le A8HA Yok
() FARE A Aol dhel, 15 £42 % AxHL AgHE BE 32 9ar AAgmozyy
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(2D 5,000 & mte] AL e, HA| sHEWA 9| ol thadt Zo] B3 Eofof gt}
(a) MARPOL 244 19] 19.6.19] dlFots 84g WEdhe o|FA ¥3 Ex 19
(b) MARPOL #<:A] 19] 19.3.10] wel HXH 9 &3 Ee F9E 7H 2 Qlofof 5t 19.6.2004 AFe A
2l 974 WEstofof gt
@) FAFE(EUA) B2 FAEAARYLE AAduo2RE 0.76 m o4 BojAAolof Fr}. o] FHL
g AEEFol 30 m* 2HHA e 43 FAoE FEHA Gt

A2d IAEF A FRRE

201. A&
o] AL 18 W& IFA 57 Autol| 83t
7(4_9_ (202])

(1) Zo|Lyet T2 AF 1 EFLAUIWL) oA AeAfe ddo® BE g7 Qe *J‘#% 3] ?EJWFXL e}
F7 f= AdeAes 549 3479 Afm)E D@ Ly = AF 9 &
gdogRy Sygog 249 ol 96% mlgtolojAE oy o] 97 %S Y
£ AnEiRE 7H Aol A, Zol(Ly)e ME2 I ojof gt}

Q) W5ZFHDy)olgt T AR ¥ ELAUIWL ASots widskos Tt AR o
0 ojg 7jo E5E wEshe A Hd wiso] tiet S50 ASshe wigEo R it

202. 89

1. BE IASF A4 diFde Q== ok g ugt oy pdoz & Wgoz HpTd,
Ae3tt9, 39+9 € ﬁﬂl%‘ﬂﬂi UL, AeSttd, $9+9 9 Arjtge ol Weko g AATLY, of
B39 9 ¥ di(ice bel) #9o& Yol 29 2.12 7k 79 tist HYE HoErh

2. 4 HEAUIWLD) € st H—g A(LIWL)} 103.9] 130 et

3. 39 2.1°1% EF6ta, Aetdat ARFtd Atolo AAE AeA A A(stem line)Zt 71419 nHET A
o $A5tolA= ofY Hrt.

4. 39 2100 EFot, ALTde HE AAE 4E W SFAUIWLD) AollA AsAe Adog 0451 2o HE
of 9T "Wa= Q. (2021)

2
)
t:l]-l‘ L
NS
o,

5. AATAT SRTAY HAL 2wl HAzo] 2HA ekl 77 He Foz Fe,
6. WAHGOIA Augson YT 4+ AES Ju® Adolel, ANl FHL H47Y W ASENTAY F5o

ute} AA = ojof dir},
7. "lcebreaker"9] 3?—7]'5?-% wre Auko] A=, I¥ 2.1 EFcty, Aujtde] Hi A A HEFAA Y]
Aldr BE7E b= dHOARE Hojk 0.04Ly Aol qlojoF gttt 2021)

203. AA 4 55
1. QubRkg
1) Azl vl AESE F$4(glancing impact)2 ¥ shao] Asi=d ast 24§ 24| 3t A7 Ay o]
t}.
(2) AA HalE2 &0)7F bolx Zolw )l AP 315 g HEo 7Y B

H

g BF FA(P,,)08 SHA0

avyg
() Bs SASFAR *L#%LQ EL —:LXIE—“L PCG kL Pc791 A5E0 did(ice belt) lﬁo1 HL Hla}% ma}ma

(sub-region)oll ™3t th d
- @ AS(fa,) - F £LFEE(F)

- AS(Q) - &E(P)

@) 3z o199 dPFANNY Wats AL, byonpow B Wrpnpe e AA AT FHHA A=, 144
StEHA FYU(AR=36)F 7|E°= JE}
6) 2 (DEH vt ALtE= A 7 k52, ApolAe] WE Ze(buttock angle), 77 80°(F<) mlvtel® 2 (1)
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24 ALY

2%

holA Ho" HAY AFGe 449 WA ZF o] Zx(normal frame angle), 871 10°HTH &
AEgAo HLH (2017)
6) 2 MEH =t 74]*}5]—1: AA W 5L, A& H(vertical side)? X477t Y= PC6 Ew= PC79 Adbo] A&

ot o7]dle 13shs 2792 (DODAIA ool ¥ £ 7#5, B'7F 0°014 10° AfolQl A4=7} &
e 2017)

(7) +AsE 7}Z1 PC6 T PC79] AEre] AL

492

, Aol &8sk AA W ke 2 (D@Ehol wet 244 371

oto], A2 2 (D(EholA FolA= 3/, = 0.6 E AR = 1.3& 7HY)ET} Fotx= tHT}. (2017)

®) G)~7)el zug A3 2 FA9 A4S 7R E Adbof figt AA stE2 98 AFo] o3 Ew¥s] e Eojof
steh. (2017)

) ¥ stFol Y ZEsA e AXFRAE Huat yo] Asagod st HAsHE 9 oFEe] #AYo] g
o Qlth o3 YL 97 AFo] ok VHEEE V1RE AATR AAA 1= ojok it

o

4z o
0% oF
ot ot

b="3 WEF d°ﬂH APZY-E Aule]
Ed - s

1% 912744 9] A

BIb

- - UIWL
Mi
E——

) ﬁ—.ﬁ}t EALS AYFtE AXEL H 22 U F 2.2-194 HQ SFA(class factors)o] ¥rGEo] 9

¥ WTHON 2AT A 73474594 Polch, AAZAAES AFE AEPAL)) AL Bolol
& 2 olth. MAAALES] Aol 37 22004 B e} 2
(W 7o) 470l Aubdon EZL Hojo] 47) ATdor e 7 &

A 9] 370 A0l el
(P @ WA FYEARF AR @ F Q P HUAE WekE AR P

avg»

sl g e 2022



2% FALFA 2%

(th 203. 1 5)°l BY"H AFFAol dste, AeFHNAY otF B4 ool w2t 28" 2017)
(@) F4AS(fa; )
fa; :min(fai,l ifa; s ?faz',‘s)

fai.p fajgza fai,3 D47 g Ao mEL
fay, = (0.097—0.68(x/Ly;—0.15)%) X a, /5
fag, =1.2 % CFy/ (sing, x CFq x D"
fa; 3 =0.60
(b) A(F)
F, = fa; X CF,x Dy,"® (MN)
(o) sksMA9 FFB|(AR,)
AR, = 746 < sinf, > 1.3
(d) Ask5(@Q)
Q = F* x COF, /| AR"® (MN/m)
(e) &H(P)
P = F"2 x CF3, x AR,"* (MPa)
i DA AT
Ly 2019 23] 9Jgk AEre] 4o] (m).
z AR W SRAUIWL) AolA AeAjel AdozRE yHshe YA (station)7FA] 2] A (m).
a A e (deg). (OF 2.2 FX)
g A Zdo] Z4%(deg). (A 2.2 FX)
Dy ¢ IS FH(kt) 224 H4 5kt oJAto g it
CF, : 2A539 4Z A =<(crushing failure) A5, (& 2.2 IR)
CFr : ZA5F° W2 a7 (flexural failure) A5, (B 2.2 #X)
CF, : 2A530 02 5158 A] A4(load patch dimension) A4, (& 2.2 &%)

(=) 203. 1 ©)° BAE A5Fdol Histod, deFHoAM k5 4L th2ol w2t 24 €. 2017)
(a) BEA(fa;)
fa; = a;/30
(b) 3(F)
F, = fa; X CFopx Dy (MN)
© 485(Q)
Q = F'” x CF,, (MN/m)

(d) 4=(P)
P, = F"% x CF ,(MPa)
i DS AT
a DA AT (deg). (AE 2.2 AXR)

Dy (k) R2A A 5kt oj4fog gt

CFqy: 2A539 42 4 mw<&(crushing failure) Al (E 2.2-1 =)
COF g,y SA530 ©E AotE(ine load) A% (& 2.2-1 FX)

CFpy: FAGHO & A=(pressure) AF. (& 2.2-1 %)

SR 2022 49



24 ALY

2%

® 22 2() (hol A8d T34

50

237 YafotE TP skEaA] X4 Hj =g TR
:J SEAs saAs SaAT SEAs SEAS
°" (CF,) (CFy) (CFp) (CFpp9 (CF,)
PC1 17.69 68.60 2.01 250 7.46
PC2 9.89 46.80 1.75 210 5.46
PC3 6.06 21.17 1.53 180 4.17
PC4 4.50 13.48 1.42 130 3.15
PC5 3.10 9.00 1.31 70 2.50
PC6 2.40 5.49 1.17 40 2.37
PC7 1.80 4.06 1.11 22 1.81
#22-1 2 (1) @l A&E SEAF
RIE il AstE &g
en SEAS SEAS SEAS
° " (CF,) (CFy) (CFp)
PC6 3.43 2.82 0.65
PC7 2.60 2.33 0.65
A EU=
A
A
o
B J
A
- ZE o As v
AHE A-A @E B-B
N \
Falol 2= 24 a0 2 B
(®]a0)
g = A WEFAA WA &0 4k
a = 4 HEFAgA 24 4=
Y = A WEFAA HE(buttock) ZAE(FHHCZEE A ¥Y 4k)
tan8 = tana/ tanvy
tanf’ = tanf cosa

a7 22 AR AA 2R A9

©D Y5 FAurA A 2022



24 3ALYA

“

=13
By

2%

@ 579 ol9le] 4479
Oh A479 olge AATLeA

6]%311 i] i] f,\_( bN()n,Bmu y o Whgy, Bmu)g} jé 74] ?:}-a (P(wg)Q/] é ;(6] Oﬂ /\]-%H JE
(FVonBow)‘Tq- }‘\jﬁ]'%( Q]\zm Bou:)"% E}%Oﬂ Eq"%q'
(9.) @ (F Non,Bour)

ool

FNoanw = 0.36 X CY?(V X DF (MN)

(b) /{1‘8]—%—( QV()HB()U') (20]7)

QV()HB{)IU = 0.639 < E(\J/:rngaw X CFD (MN/m)
CF. : 253 & A8 (crushing force) SFAF. (B 2.2 IX)
DF i A%

D < CFpg A 3%, D™

D > COFp 9 A%, CFY%% + 0.10(D— CFpy)

Dy ¢ ikt EA 24 10 kt o]Fo® Fith
CPps: SASE BE wed SHA5. (& 2.2 F2)
CFp : SAsa° w2

StEmAAS SEAS. (F 2.2 FF)

3. AAs15H X|(design load patch)

(1) A3t AFRe PC6 R PCTE 7HAE Alre] Aadit di7-qolA, AASSHA] A
S:lé(ngw)‘Tq— l_\_ll-:fo.l(bBou:)i é@%q (2017)

W pow = F Bow/ QBow (m)
bB()u' = QB{)LU / P Bow (m)

L ST FH F(F) (MN)
Qu ¢ ASTHS Aol H5E(Q) (MN/m)
L 579 A FH(P) (MPa)

@ (DzAM 2gsts +9 ol HFHolA ZAEHAY Aee el A7 F(w iy p0) T EON O p0) 2
AR€. 2017)

W NonBow  — E\brLBOw / QVOHB()’(U (m)
NonBow — WNonBOw / 3.6 (m)
F, Non Bow

1 2% QECD @el w2k AFHE 3 (MN)

1 2% Q% Oh O] B 2FHE 45ks (MN/m)
4 AAHFAA N 4

(1) AASEAA W) B Fe(r,, )2 el e

Q]VonBou:

P, =F/(bxw) (MPa)

F o aestes iy go] et st Fy, B2 Faupe MN).

b —J——Y-E:}‘E_’}‘J\f EHHo:quoﬂ H‘]'E]' Zﬂ"z;)‘__]{?é‘l— me“ H:—t b[\'oanu (m)

w o 2 g7 ot AES wy,, BE Wanpee (M)
SFAur A 2022
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24 ALY

() 3tEHA Yol o =1 AEH gEo] Z8sl FEo| 23t gutdog 2 HAg=
o] Z-g3ttt. webd FRFREA ] Hgote dEFAFTS LS| Hst] & 23904 FoiA
&3t

23 HagEAs 2017)
FREF NAXHAS (PPF)
554 PPF, = (18—5) = 1.2
ojgt
2234 PPF, = (22—-12x5) =15
g rzy | 2EIAT Qe AS | PPE = (1.6-5) = 1.0
== AEZA7} Q= A | PPF, = (1.8—5) > 1.2
ARFzo 52 PPF, = 1.0
Bi‘i%iéfj"ﬂ S, = 05xw 9 AL PPF, = 1.0
i S, < 05xw 9 AL PPF, =20—-20xS, /W
S 15 e 3529 14 (m)
S, t 4529 14 (m)
w et P{A] F (m)
5. g+ A
(1) ZF g+l 282 ACr AiEHE st A 2715 g dii+q A= 2 diiga -
ZF o] Higk ] A(AF)= B 2.40] YERdT
2) F2FA7F 99 A 2A Ue AF WP FEREAY A+E BT AoA HF & 7 AFE A
&stofoF it
(3) A3]4] 2AAA(azimuth thruster) & ZE ZZ2#H2Kpodded propellenE Z& £3 ZAE 7 E AEre
S7H 2F452o = ste] Au] tidi(s)2t AvldATFG(S5)S] Y+ Aol Histe] 3] arzfxofof o
.
(4) “Icebreaker’® R7|R2E e Adte] A%, Zk AA JHol W FAAFAR= # 2.4-13 2. (2017)
204. 9%
1. Qo HaF A= o Ao o't A o] olofof gttt
t=t,, +t (mm)
by - WoFECl wet 204.9] 2014 85h= %t S (mm).
t, o FA g R tigk 27K mm)Z A 207.0] wEct
2. AA Wstsol Adste Awo A ¢, = ‘;%‘%“44 ol whet o2t o] A% EH.
(1) B5= FA9 (e = 70°, 28 23 FF)Y A tF Ao e
tyey = 500 X S((AF < PPF, < P, )/0o,)"/(1+5/20) (mm)
(2) 5= FA (2 < 20°, 29 23 FFR)22A b = Sl B, w9 &FAs tF Ao GEH
tyey = 500 X S((AF x PPF, < P, ) /0c,)"/(1+5/2a) (mm)
Q) 5= T4 92 = 20°, 2Y 2.3 FD)2EA b < 52 e, Y FAE oS Aol HEH.
tyey = 500 X S((AF x PPF, < P, ) /0c,)" (2b/5—(/8)*)"/ (1+5/2a) (mm)
52 HhA] 3 2022




24 ALY

E 24 {79 AAFGASAF)

IA5F
R 79
PC1 PC2 PC3 PC4 PC5 PC6 PC7
7B | BETY B 100
W (ice bel
o qi(lzj elt) BI 0.90 0.85 0.85 0.80 0.80 1.00* 1.00*
A4 307 i
(BD SHE- Bi 0.70 0.65 0.65 0.60 0.55 0.55 0.50
AT Bl 0.55 0.50 0.45 0.40 0.35 0.30 0.25
Ht(ice bel
A qﬁj Y 0.70 0.65 0.55 0.55 0.50 0.45 0.45
Zo}1d
e IR M, 0.50 0.45 0.40 0.35 0.30 0.25 0.25
AAT1S M, 0.30 0.30 0.25 o o o o
Wi (ice bel
el qﬁi elt) s, 0.75 0.70 0.65 0.60 0.50 0.40 0.35
Au]g(S)
[RcReRs: S 0.45 0.40 0.35 0.30 0.25 0.25 0.25
AR S, 0.35 0.30 0.30 0.25 0.15 o o

b Hw)e 4
& ok S4AE AAtstolof 3
- BAx(fa)
- & W3 AE(F)
- Ask(Q)
- 44

o Hege] Hid Bido] Ea fle et

¥ 2.4-1 “Icebreaker’® ¥7|83E vk Mulo] jgt tiulLd XA TAASAF 2017)
FA55
e R 79
PC1 PC2 PC3 PC4 PC5 PC6 PC7
H57(B) BETY B 1.00
i d(ice belt) 79 Bi 0.90 0.85 0.85 0.85 0.85 1.00 1.00
AEE79
T;;L GRER BL | 070 | 065 | 065 | 065 | 065 | 065 | 065
AATH Bl 0.55 0.50 0.45 0.45 0.45 0.45 0.45
g t(ice belt) 79 M, 0.70 0.65 0.55 0.55 0.55 0.55 0.55
9T+4 ~
i, SHE-< M, 0.50 0.45 0.40 0.40 0.40 0.40 0.40
AASH M, 0.30 0.30 0.25 0.25 0.25 0.25 0.25
g di(ice belt) 79 S; 0.95 0.90 0.80 0.80 0.80 0.80 0.80
o]
e AR S 0.55 0.50 0.45 0.45 0.45 0.45 0.45
AR S, 0.35 0.30 0.30 0.30 0.30 0.30 0.30
» ¥5 29418k R] A 2022 53




24 ALY 2%

4) 5&ol HaEsH A" gue F(70° > 2 > 20°)°f= FA= AFEIIE] oJste] AAwofoF It
(2017)
QA FEAY AuEASE(first level framing)?] A0l °1F= &4 F A2 Zdeg) (IH 2.3
%)
SIS B 5T 1HE B FE5TAR A F5F 1E (m)
AF  ARFY ASEN B 24 E= B 2.4-19] tﬂr%t}

PPF,: SAYEASEA & 2.30] o
P,, : BAYEoRA 203.9 438 (1)Z] w2t} (MPa)
o, :ARY FEEH (N/mm?).
D 39 o] (m), FEZA ol e 2FAS AHsE A4S, b
a 0 5F AAR AlY A(m), & 205.9 17 (5)TolA Foll =
2 Bzl Qs FaHAE deth AEYAT HAHE 4L o
jini

AAANA AEG 2 g ;T 22e U

i
%1

2EFANA M |

3‘ail%‘/> )
| e (o=
ol Al ol M=
a9 23 9% o 4%
205. 5&
1. 29
() FA5F Aol 2L 203004 Holk WolEg AW & AES AAFolof 2t
@ o HolAl s olet #e W o] wEY Y Bt FIYoR dAE U HAAGEET, Y5D), A5
AEYA % BH5ES FATOAF 21 FF) 5L BAel] 9% 2EYAYL AAE A2, 529 wAg A
e A9 845 wET. 2017)
() 529 ZwE 1 ANYIAY aztwo] vet 2 AARAE BEIAY ANRANA A2 B o5
of AAEE A¢, ngo= 7}140‘ STk DA e A9, A Yol dEo] B FEE 53 A

54

4)

wofof gk,

W PRES DI 5T 24 489 mA) et AL, AA AolA Y SRe 3% AAeh Hgol, e
Fol AAstrtn AR ulo] Hech

L29 SEAME § 4o|g /JFoR Wk Bl AN A9o] FAAWE SeliFo] HAstrhy sk
sl wek 29 4 otk BAAS 94 U F 3B 57 99 YolA gHe FuT 4 9k Zolojof g

Ao AURAS AMLIA St A9, 529 9B, BAGE 49 9L HHome] 34 Y
o Aol gloiAle B A 2
Moz su Raelme Adstel Auwze Tk




24 gAY 2%

5

7) FEF B FTF 5T 549 44 & 45 ABEd, 4,5 e Ao e (2017)
A, = ht,, sing, /100 (cm?)

h @ BAAO golzd WA FAE ZIF Aoz gt (mm) (AF 24 F=F)

ty @ AE & FA (mm)E g Ao G2,
by = b, — 1,
t, - A2 98 FA (mm). (A¥ 2.4 T=)
t, o BAZA (mm), 98 AFolA Fgske Hio] mEh Eet wrje] FAoA wiEtt (T,

207.9] 3@A 83k= ¢, Hrh AobA= ofY Hrh)
P, - BAAAN FYolA AT qust BAA FE Aol Ha z (I™ 2.4 FX) HaZo| 75%=
Hoh 27 oot 11 742 90=R Y 4 olu}
(@) F&wo] diizlo] 559 dddHn & F9, P Ee YT 52 A & &
= Aol wedt. 2017)

o

rir

fo

44 guAsL, 7

R2t,.sing,, .
Z Apn tpn /20 % + Afn (hf(tSIHSO'w - bu:COSSDw)/IO (Cma)
Ry by, to R weE 2059 13 (D201A, S 204.9] 2@< HEH
A, Que] & diF (em?).
ton & F (mm). (204.9) 23014 8549 ¢,..° &E + ATh
A=) Eol (mm). (IH 2.4 ¥=x)

s
DR,
h, ' &
DI
=
el
.
]

B & B (em),
WA FA7AY 529 kol (mm). (1Y 2.4 F2)
AuY A FUAHAA B WA FHAA AR (mm). (1F 2.4 FD)

T~ T T =T

N
I
—
—
[a]
[a]
'S

>
+
§"
N
\
—
(e
(e
[e]
=Y
)
~
—~

2t,,) (mm)

ohe Ao mec

rr

JET PP EE SUF 529 + §1 44 GuAS 2

(cm?)

( ((h'IU Z ) +ZTI{Z) llTlSin <p’U Afll((hf( 7lll)Sin(10’ll)_ b’U}COS(pU!)
2000 10

tp’n .
Zp = tpn Zna + 7 s, +

W3R 3 2022 55




i e ) 21(}

56

¥
(3) 59 24 & &2 2A9UAR(Z)E ts Aol A7t gk oldololof . 3714

(10) 530] HIAFGHA WX EoIlE AH(70x ) 2 ) 20k, o7]A Q& 204.9 23] wErh)ole AFETHEES

o|-g-gttt
2. AALzY 5F ‘3-! Agtz I52
(1) AAT2E, AL B, M, D S)9 527 A&7z =22 Ad 9 FFo 93t 23 @zt £49 &

37
=2
SR=Ey)

A

»o

AR=E %7\] UL E X7t ZA=ojof gt} A EE 2438F 7] H(plastic collapse mechanism}E 444
7l AANAE 7 AYY 9o Z&ote sk59 A7|2 FHnt. AATRY] A, WA oteS SETTFH BT
A7)l H-&Ht. 2017)

) 529 A4 & FE AdddF(4,)S o5 Aol g gh olidolojor . (2017)

A, =100° X 0.5 X LL x § X (AFx PPFx P, )/(05770,)  (cm?®)

avg

LL AW 5 ol5AE R Lo|2A o B b F A2 i ().

a 1 5F AW (m).

b AA Yok A9 Eol(m)EA 203.9 37 (DE E= )T wEct
s 1 5E 4 (m).

AF  : AA AFASLEA B 2.4 F= B 24-10] 2t}

PPF : 93 YYALEZA B 239 PPF, B PPFo| @2t}

P,, ot AEHU BHYE(MPa) 22 A 203.9 47 (D3] wEct.
o, AR FEE (N/mm?).

3 7, gel % 7 8%
meistel AARE @ 5 2 A olAololok Ak AolAY A Aele F A xde] wdse] gtk

2

(2017)
(7}h) HkEo] 5T Amo oo Z83l= AL
(th Wotgol A" LAl #-got= 4+

Z,, =100° X LL X Y X §x (AF < PPFx P, )a < A;/(45,) (cm?)
LL, a, b, S, AF, PPF,, P,, 4 ¢, = (2% w&r}.
Vot Ao gEd.
Y =1-05(LL/a)
Ayt A Ay & A3 2

1
AlA - ,]
(1+2 +k‘,, 5 ((1=a)*—=1))
) 1-1/(24,Y)
Y0275+ 1.44 K7

j o nEEke o el B S

qe ol g Aol e AAE 2 539 A% 1

G QA7 SE g 529 A
o T Al G

a, = A /A

Dz 9t 5F9 Ha AGEH (cm?).
13 ()30 o3t 529 AA AdHA (cm?).

k, @ H& *—1‘01] 2t}

k, = 1/(1+24,,/4,)

o ¢ 205.9] 1% (8)=of HEt.

k. @ ool med,
el A4Sk = 2,/7,

v eFAukA A 2022



27 SALPAY 2%

o] BF HHZZ 7HAAL A EHE B, 0

LAY B A7) 2HTEAS (m)9 GO The Ao g

t2v 2
2, = (by —{ by =)/1000
by @ AAY F(mm). (AH2.4 FF)
ty D BA & A (mm). (1, =t,— 1, £ 205. 1 (7)0] TGEth)
ty o W & FA (mm). 204.9] FoA ¢, 2t ZobA = QHE
b o A WA f8 & (mm) = 500
Z, : F5F9 29 UASE (cm?). (205.9] 1 (8) EE (9)5°f wEct)
(@) F5&Y AFe 539 840 WEsh= AojofoF it
3. ASTFRY 58
() AE+x9 52 Ad 2 9 A% =3 a7t FAY 243 =E 9A F=F A57t 2 EoloF it
2B Es 2eHTEE TN 219 S A&she sk 2712 FodEH
() A% F529 AA & FE ADHA (4,)E o5 Ao 95t gt olidolofof et (2017)
A — 100 x 0.5b, X ax (AFX PPF, X P,, ) (emd)
g 05770,

AF AA 319 ALEA B 24 B2 B 2.4-19] g2
PPF,: 13 YYASEA ® 239 &)
P, R 49 Ba#dE (MPa)22A 203.9] 43 (1)Z0] whEc,

avg

by B Aol TE

b1= kyby, (m)
D OhE Aol mE
ky= 1-03/¥
b T Ao mEch

Vo= b/8
b :203.9 3% (DT E= Q)24 Fold A Wots A9 =0l (m).
S F529 7H4 ().
by @ Th&ol et
V<29 A b, =b(1-0250)
V=2 2 B%:b=9
:205.9 18 (53] 2 F5Z9 F82% (m).
D Azl 23 (N/mm?).
() A5 F5=Y AA & F72 2AGHAS (Z)2 o2 Aol 9§t gt ol/4do]ofof Firt.

b, X a® X A, < (AFx PPF, xPau)
80y

7, = 100° x (cm?)

AF, PPF,, P, % o, : (220 wZct.
Ay 0 T Ao mEd
1
A, =
Y24k, (1-a2)—1)
a, @ o Aol mE.

) HaheahAErA A 2022




24 ALY

2%

58

AL
a, =
A, 2 Qz 9 F5FY 27 AHHA (cmd).
A, (2 93 F5F9 U4 « fE ATFEH (em?)
ky @ o Aol whEdh
ko= 1/(0+24,/A4,)
Afn (8)-9—0" w2},
4) 5E9 AFe 539 2400k WEsh= Holofof gt
4. BA5E 9 2ETA

(1) BA5E 4 2EJAE 203.904 FAste W st52 AAH=S AAFHoof gt ol2dt FAES ¥ ¢ Ad
o] 2% FFol Wt 8ol Hart He AA skgol Adsh= ALz 7Hgsteiofr .

Q) 5452 4 2EJAY AFe 49 ¢ AdY =9 T}Ol Seldgol Adsita dAste A AHE A
A= ZAEoloF Ft}. ol FAE] AR RS FAHH e dFole, # 2.30] BE HH 12
FHAFPPHE ARgstolop th. RAPE walshe 2o dAd &% # A+ -‘%—:mﬂ/ﬂc gl disto]
E4¥s] aestoiof gt (2017)

) S 2EJA, 5&2 AAsh: E45E Ee AAF2Y 49578 FAtte S AE IAE AAsk= &
A5E9 A8, dutdog 213.0] Aed A Wio] ARgEofoF Fttth (2017)

(4) E45E 2 2EIAY Aee 539 20= W=Esh= Zlo]ojof it

5. & R4
(1) A9 FRAZZ FASH] fsto], BE BAA 98 Zol(h, ) &FA(t,)9 Ble ta Ao AT #E 94

Sgolof g,

- B33 A% h,/t, < 282/4/0,
- T8, T 3% B L 349 3L
h, @ 92 Zo] (mm).

t, - MBS £FA (mm).

o, : AR FEZH (N/mmd).

) 471 (D39 4L WEokA] Zot=(dlg E°l, 2EHA
sofo} gt} BYAY Y8 £FAE T+ Aol gt A
3L BT 4 e AHolojof Tt}

(TLU

t, = 2.63x107% ¢,

5.34+4(c, / c,)? (mm)

t, © HEY &FA(mm).
¢ O Aol HE
¢ = h,—08h, (mm)
h, + 2EJA/EE 5&9 4ol (mm). (A 2.5 FF)
h, @ Aoh= FAE #Echs EAAY ZolzA 13 FA7F §
¢y sk BACE #A% AX R A9 A (mm). (2F 2.5 &
o, - A=Y L&Y (N/mm’).

[e]

h, /t, < 805/4/o,

L E
E\..ﬂ/g

1/golofoF

23} Zo)) B AuE fEsA B
A 9B BAAe) ASE wiRe] Fxg

= 4%d= 0=
%)

st (¥ 2.5 &%)

H2] A 2022



27 SALPAY 2%

> /

& <

) v G s v | 4

C

a9 25 98 B3 73 Qo

(3) #7Kto] A8 2L e AR WEsHolol A,

= 0.35¢,, 235

t, - 9B &FA (mm).

t, B B2 4 &FA (mm).

o, : BAA B 9] 24 FESEH (N/mm?).

(4) 8302 23" A "AY 7= FASH| Yot o AFE whEstojop gt
(a) BA9] H(0p)e AB] =FA(t,)2] 5H} ol/Fo]ojofF it
(b) WAl E579 & vHl(b)= &S wEstojof gt

t, A =FA (mm).
o, A& FE-E (N/mm?).

2. 9 FA 9 B9 A5 utE D(the shell framing)ol 83 @ 12 Jw7t FHELE Fojof gir}
H

3. 8 F2E2 20300 A% WS A2 e AT FRIEAAS THAHCF Ak

207. §A/utR 7 2 A 24

1. PC1 ~ PC7 Alte] RE Qg oo Fa d 1]

2. PC1 ~ PC7 Alute] ot FAE AAsh= ﬂ o] &

3. BAA B 9 WA ek ofyeh Qjube] Qlyeh
R Z7M= A 1.0 mm oJAfolojof gt

4. 7z it FA AZ d37} ¢, +05 (mm) "TRl BLols ZA AE shojof

2 Qg mpiof dfete] FES HS XAE SHeE AN it
B /ot 27Kt )Ee B 2.50 w2
TFEEE Zot] T Yol A EZE WAL F4/0t

ol

Sisg

A9 4 2022 >




27 SALPAAY 2%

B 2.5 oo digk FA /vt 27457 ¢ (mm)

t.(mm)
g o fast E5 A7 Qe A4 fast H3xA7 e 3¢
PCl - PC4 & PC6 & PCl - PC4 & PC6 &
PC3 PC5 PC7 PC3 PC5 PC7
AT
Azzgh gy 2ol 3.5 2.5 2.0 7.0 5.0 4.0
AEZE7t sHE1Y
% g9y +9 2.5 2.0 2.0 5.0 4.0 3.0
A oo <
2% 9 AAHTY
o] S g gx 2.0 2.0 2.0 4.0 3.0 2.5

208. A=

1.

1239 PERRA AzFR /%%

fo
e

AAF2EAR] AMgEE B Are AA FA, AdHl Fod SASEF
of 2.7 % & 289 FojAe ZASHE olielofor sttt

CFAEE el diste] Ad R A4 39 17 B 3.1.49] A2 A Zolof #AIRle] Agstojor dth. E

g g7y sl g8 FEFA 2 H7Y sied] =E2EHe
o # 263 A9 2 2R 38 17 ® 3.1.4004 875= DA
ofof gict.

il
=]
T
1o
H

A5 24 A4 S E 260 B2
o JoIT A9 49 5T BAZ M85

o

. 3% 26904 EiE Hie Zo] of HEAl offiE 03 m Hot offio] gl AAl 7] wAe A ¥ FUHEd

L SA5EY Augol B 26004 Hot 4A9 Fuol et 4F % 247N 38 1% £ 319 9 E 31109
A Ak BAE AHgstolof sttt (2017)

4. 39 26014 B vie} Zo] 3} YEHA ofhE 03m ek 9o U tlel =EFY BE HA T2 WAt 2
HEol AR 53 B 27914 FASHE A ol4ololof k.
5. F2FS 1 AL FTT 54 7P Zojolok B,
B 26 34 Ao F2EA B FAY ASTE
204 PEEET
Q%479 8 4557 BT 790, Bl) o I

Ag 9 ZAE 38 14 # 3.1.4° FYH 12K primary) ¥ 2ZH(secondary) ZF=FAZA o
7] @ 5o LEEHT FUR 041 Ho] YA BE TREA

AeA) 9 AviAel @ HYE, dY, mede w2 frERsn ¥ AAdlce skeg), W ol H(ice
knife) 2 7Ie 222K 8 $H0ES W 2

II

971 @ ool w2E oY 00mm o] A RE WRAZS Egsiol 1w Bl
naE RE B

Adre] 2 5448 A2d7l @64 BFEAE st Aol SE2d Wl f7ld k&9 @ ¥

S5A(FP)OERE 022 o] 9T FEHA

2 A 39 13 # 3.1.400 Afd SFFAlspecia)zA di7] ol k&I A I
£
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24 ALY 2%

B 27 q7]9) &8 A9 FA ©E ASFA

oy I 11 I
PCI1-5 PC6 & 7 PC1-5 PC6 & 7 PC1-3 PC4 & 5 PC6 & 7

e MS HT MS HT MS HT MS HT MS HT MS HT MS HT

t < 10 B AH B AH B AH B AH E EH E EH B AH
10 <t <15 B AH B AH D DH B AH E EH E EH D DH
15 <t <20 D DH B AH D DH B AH E EH E EH D DH
20 <t < 25 D DH B AH D DH B AH E EH E EH D DH
25 <t < 30 D DH B AH E EH D DH E EH E EH E EH
30 <t < 35 D DH B AH E EH D DH E EH E EH E EH
35 <t < 40 D DH D DH E EH D DH F FH E EH E EH
40 < t < 45 E EH D DH E EH D DH F FH E EH E EH
45 < t < 50 E EH D DH E EH D DH F FH F FH E EH
(®30)
1. 8 WE5A olE 03 m it 9% gHte trlo] =28 A4 72 9 B2E ¥ 9 1% BE 49

2 BAHE mIITY
2.3 YTHA oldE 03 mERE Yy 1.8m oo MZejwo] 129 Bog AgHE A9oE D, DHE A8

o 2 9t}

l i 1 | | || 1
K 208.2] 45 W& AATH /Js}l-f_ Y]
Zz
208.) 399l e BA%w 7 T
0.3 m
I9 26 AR 92 dreER Qw9 AAsE 84
209. FHAE

1. 38 2017)
(1) AAED= F7H2 At A Auel o] Aseio dist el Jifo] 1= ojof g},

@) %3 EL T4 A4S 7H Ao A Aueleds oEd @9e Teis et (101 6 ¥F) 1gnE
80° Bk 2 A7, v, 7KL AuoAL o] B FRE aAL TS etk

(3) 9 B A% F sHEHe] 2YWL TR o] ZYSHF T SAL Mt o] pel 7 Ao SloiA
48 29 U ALY ofsjolojof g}, Ee FRI FRAIPER A= ojof e}

2. Q%N AA $4 PE
HASH BoF (F)e ool mEd A5d & B4 tet Malths gEL nsk Hakzdd st 24
o4 Astelor Fet.

Fpp = min (F[B,UF[BAQ) (MN)

FJB,U F[B,Q : ZJI-ZJI- q% Z\‘]Oﬂ ‘ﬂ'%"%
F[B,l = 0534[(1{]15 Sino.zrystern (D[(}I)O'i CFL (MN)

W) o2 gHA e A A 2022 ‘!



24 IR 2%
Fipy = 12CF, (MN)
K, 2RYASEA e o] gach
K =K; | K,
(D) 74 3BY A5d 4
QCB(l ) 0.9 ( )
_ —0.9(1+e,
](fi (1+eb) ) tan('ystem)
e, AW S 7P F Uil A3 HAS (3" 2.7, 2.8 R
= 1.0 : @<= 94 (wedge) FAF9] A5l H$-
= 0.4 oA 0.671A : 2F (spoon) BAAY A4l A+
= 0 : 454 (landing craft)q] ALFAHQ A9
o 99 (fitting)oll A%t ¢,9] FAF = AHE 7Hsolth
(2) DA B A (g, <80 deg )Rl B, ¢, = 1°] EHH, 47] (D&+& o33} Zo] Hrh
K _ tan(aslem) 9
/ tan2 (rysfem)
K, : vhg Ajo] mad,
K, = 0014,, (MN/m)
Voem ¢ 57 (de) 0 2A 4ET A5A9 HAo] o2k Zoz BT (FAAIN 2HF 1Y 22
of Hgt M= 7} (buttock angle))
Qo - 7 WEFAY AAoA AET 47 (waterline angle)(deg). (I8 2.29] &=X)
CF, : 33% 534+ (& 22 &2)
C o Ao mEdh
C = 1 -
2(Ly/B)”
By, AR W EAUIWLO AScte A FE (m).
Ly 1A% ZolzA AEY ASE AL Aol AgAe 2RSE 4
(y = B/2 (x/Lp)")°] AH&EE (I¥ 2.7 € 2.8 FF)
Dy Aere] wjgH k)2 A, A 10kt o] & i},
A,, AR W ZFHAUIWLO] ASshe Aol sAE dE (m?).
CFy : #8%<&(flexural failure) 5845, (& 2.2 =)
la Jiy
- > ~ v
y = Bu/2 (x/Lg) y=axtania)
N ‘ \‘ 7
By 2 By /2 "'ustem
-« Y <!
x S X \
™ bow stem g bow St
(oper e Waieine
Spoon bow Wedge bow
a9 27 AF¥4 39
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2% FALFA 2%

| ‘ 12
y =By/2 (XfLB) b
.____:__--. e e e 10
\-H‘--“—“‘x b B .-“H“\ 8
< = ' ‘

= \ Hn‘“-‘\_‘\

20 18 16 14 12 10 8 6 B 2 0
X

a¥ 2.8 B=20°|1 L,=169Y A$@Aro] didt ¢, IF A

3. 44 44 4 Add
(1) AT 31 44 58 W ARH(F)L theo] B

Fr= C/ Fiy - (MN)

C; ¢ Aure] o] W] mE BEASRA theo] T thih 33 fA0lAe] e Y Bd] we

v

Sy

b F)9) A
Ae|gE AR 2R 06 L, 93 Al © ¢y = 00
ARIGOREE 09 L, 99 Adet *}01 0= 10

BEISEEES
Aot ¢;= 00
ARG RE 02 Ly K9 0.6 Ly 944 Aol © G = —05
ABIGOREH 0.8 Ly 9% A58 Aol © () = 00

@) AAAEY 7 o] Agshe AFSA(r)e AF @ AT 38 34 402.9) 23] wet AdsoiA|H, of o

TR 2 Yol AGALAL A £ Y Yo Pistel At
4. A W 27 23 wul
() RAAT 483t A 3 24 3 BAE()E oo et

M,= 0.1C, Lsin **(¢) Fz  (MN * m)

m

Ly 201.9] 28] oJgt Ad9re] dol(m) o, & &4l (UI\X/L)OM g%t
v HEFACIA —ééﬁi A5ZHdeg) 02 A H &I} AeA 9] HAo] o|F = 7
Fpt A —’FOﬂ/\H A7 54 W35 (MN)
G, » Ao o] g wE fXASEA tEo] m2n. ow, S AANMY g2 A9 B
ot
Aulet: €, = 0.0
AuO2RE 05 L, 9X9 0.7 L, 94 Aol : €, = 1.0
Aozl E 095 Ly, 914 ¢ €, = 03
Aed o C,= 00
) AAAE] 7 die] &A8ste 4 4984 (0,)
aste 4 FawdAe o S5
HEE= MARAE FEolA F4F 58dd LUES HEh.

¢

r

AF 9 FAAFE 38 3% 402.9 139 dat AArE] o] A H,
H] HWEZ thHsto] ALSITE ALz 25 1

4o
X,
bt
ol
Fﬂ




27 SALPAAY 2%

5. 3%
(1) 274 582 & 2994 Fo{7 3183 A Yotof st} (2017)

XN

# 29 4% & 7€

Bapc g 9 5488 (0,/0, < 0.7) 51883 (0, /0, > 0.7)
o1&k o, nxo, n X 041 ((T,u-i-ay)
At o, 0.41 (o, +0v)
gl Ta nXxX ————

G ’ V3
o, B R uPA Anol A9
O—(L
EE o, /L1 279 A
T(l TC

o, + A&ste #4 F¥8E (N/mm?)
7, A&dte £ Ad3d (N/mm?)
B

o, AF D ZAFE 39 37 4280 B2 4= IAREZIY (N/mm?).
7, o AF 9 ZAFE 39 3% 440 B2 Ad JAHEZSY (N/mm?).
n 08

n 0.6 C“lcebreaker” F7|REE F7I2 W2 Auto] A&

210. A5A 2 AduA

A 2 Avie 8 Adgol HAsioa QFste Hiol wet A= oo i A
PC7(Finnish-Swedish Ice Class Rules 20172] IA SUPER/IAS} 55)2 F7] @A}l of= Ao
406.91 1% 9 407.& 12 Fa7t Arh
211. AA 7=

1. B2E A4 F7ted AATR AXEHe 94 e 1Y W9 #2718 94X oE sk d€
E|ojof gt}

2. 5 9 58 712 $9 Ago] FHsittal st Hio] wEth

212. 35 ZA

1. Wots(EULHE, Agde)S (A2 AGsh] A 35 GAle 2 AFo] Fdsital Aste Hio] w2

2. AT R2o FREAZ BEehe 5 TRA BHEAS FUSHA golok s, Hat A9 1T FRES B
7s|ojof gt

213. ARABEAR (2017)

1. AHZEALE 204, 205. 2 % 205. 3] Fojd # 9 529 a7 sl A PG Ak Aow A
83 & gl

2. AHBEARE 4720 IRE THH 5S ¥E 2EYA 4 54

3. #2719 FEE B folel AYFEALS F8al Ao o
X (load patch)E Z-8stojof gty F@x A9 23qH JF& W= ol&

S| 7} AL =ojof st} AATE FH E wap A FH Aot Adsd
4 BEASZ 4 AEYAY Fryries AY £ HAE F4E btz

g
-
)

ol
ol
f
)

oo
i,
2
o
0

st
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24 ALY 2%

*&%‘%ﬂfﬁ] B A 9 Mgo] AUshT ARsHe vl Heck FERT) 39, dRHoR 57

oo

e
[}
ok
1o
=

5. ‘7‘-7!:7} % 0374]4} W 7Wte g BrlEE A, v ARRE LEstolof gt
(D) &= 9 A AeolA9 ABun d4 84+= Ago] BASH: B FA27]ES TR gtk
(2) ABxY 3 AH3E2 Uz/ V3 2t} Zolof g},
(3) A9 5% von Mises 82 1.150, Hr} Ztolof }E}.
TZ27F A AL S 71H}°i ”;17]'312 B, o ARFE ALEstojof g
(1) A2 L2EY Hz @ AU S FA0] Fofof °]ﬂ'
(2) 8712 AT A9 4% dovle 8 HE 5 9 mtyo] g FEIF AFAE 7ML Qlofok
Elg=)
(3) 1ot FAY J7HQ £ 9 AP FRA| o] tju|e] o oo Fitt
4 A s&712& Agol FHEsithal 1A= Hio] TEh

O

214. &4
1 o 725 48si 79 o) BE $HS ¥ AS8HO= sfofof B},
2. BE F2 dZA FAr9 dA&Ao] HAEEE stojof st
A3 A SASF Ade 7|F 84
301. g

o] MY FHL Ao kA MY HES Yste] WA F A, ZeA, WA © F2EI|HH A

o
302. AIZEW U 29 A7

A9, 3427 R /1WA gatel RTHE WSFY A

Q) FF71719 BAE™. F 34, 28, v 2 S50 tiek dgole A MEA)0] ZFHofoF k. T8

) 29, ¥ % wor A% ZAS

<

fA)5t7] lstel %, Hlg W BERAE ogA WAL REF AU
#

(4) o] d9] g4 X—'i?io]":h_ RS e

2. Al2d A

1) FArHE sl 7|BAA D R7)(supporting auxiliary systems)= "AF7]ZH o7 Folo] H& 71339
of H3loleE AA, Ax 9 FA=oloF gt} AX == F4A 9 AFsHu|(d]; Alo], FE, Fd E AAIA|
5= 09} 5U3 7|Eo 7 fA|slojof gt

(2) 2o 9oto] &L W A2 =S HET 4 qlofof gt

(3) PC1%E PC57HAY ¥ 5Fe 7He 4542 7 XA (CP-mechanism)E ZE§ote] 2de|7t &4H 7

olE F35] AUS L3 T 4 AUk ST Z5olof Bk

O

303. A=

L gl k28 E AR
Zzdz g, ﬁi@ﬂ S8 g 7 BE S 2o, sl kEHe ARE Aot A5 5H o]l Al
A 15% ol diled 7HACk 3. e LAHURlE A& A AEe A=y V FAAALS stojof
Zz9 ﬂ]olﬁﬂi—rﬁ AT AFES G 7S FAR dHS d#®ShH= ZolofoF JiH
-10CoA Al w9 Abzy] V Aoz RE H3F FFFeoluA] ghol 20] ol/dolofoF gt

2. ¢ &0 LEHE AR
s ko kEHE Age 4 Ee 50" 94 AZolofor gt - 10TOIA Al ¥ AldezRy FHet Het

ofr

]IlO{l
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Fo|A] gol 20] ol/olofoF dtet.

3. 92 O7] &0 =2HE AR
@2 7] 20 kEFHE $8 FE Age T Ee o€
HA AAREEY 10C % 2204 Al W9 AF=Z3 V APL
Sige

4 Aolofof gt
25d 3t BFE50NIA 2ol 20] olgolojof

304. W79 A3&8o] 93t 55

1. Z2de W9 457§
o] #8L 7MAMA i IFYA IAE 2= A9 Aulo] A 4] 2
282 (ducted propeller)o] &3ttt A4 Z2HZ(bow propeller) ¥ F7]= 4
propeller)?] Wst5o] tistol= —Eie 5] aestofof gir} thgo] Fojdl shed FAHY
F st didEE gdE sk FHdigtolth. ol ke AAE ZEHert W &Ko
A WS Hojus x4 Eﬂo}oqt A gotA] grerh Z2dee Qo] 4szgos Qg shEg 1Ed A3
40101 9 25)[azimuth (geared and podded)] Ao st o] F4& &%ﬁi‘:} ok, o] dojx= A
34 AejAH(azimuth thrusters)?] FAo] &8sk WO S0 Qg Wokg AL AAEO UA FAE
AP AE FAO] Aot W FHCE QIS sh5o] A3 HHOR S ofof gt
304.014 HASte ot W A5 549 FAGHS(EDES] FAISHA g Fholw EsiA(EE ] HAISHA]
%= gh) Hgotolop ot LR FLAAE O 2T ARESlofof gt
tEolA st 7] HE oke iR gotofof gt
Fe 29t AX9ges SAstHA HESS E4ote B¢ 124y IAE
Fre 229271 Ao s JHstiA HEET Jea48sts 5 Z2dy d/E APor #9

Y& (open propeller) ¥ HEA4]
71 349 =24 (pulling type
| Z70) A Auke] ARE-
=1

e A3t go] A

il

sl otglom R8sl AoF

Obsts A 10 0.6 RAIAFE "7 9 G709 HAoAH e 0.2 x A(chord) Zo]

(Whets A 2 0 0.9 R vP2&C = Z2h g o= £9 50 %0l sidst= o5

(@hsts AH 5 1 7k A (reversible) Z2 o] thstol= 0.6 ROIAFE H71A] 2 D7l TA
HE 0.2 x #(chord) Zolol £9 60 %l sfdst= shaol 2&

HE 29 % 219065 48 1,2 € 5 F=R

O

2. o%% of 43 A4
o XE= n2Hy o] WsiEg Yrisly] {ste] AMgEE AA WEA 9 Wo] FeARE yehd Aol
3. A 2232 (open propellen? 27 W%
(1) Hd 53 97 9, F,
D< Dy 3%, F= =07 8, + o+ [ZE]T L (02
D= By A%, fi= <235, + ol [T 10 0 e
Dy B Al 2t
Dy, =085« [H,]"" (m)
n o ZPETAZZ2E 0] FHIHSERGSAAH A ASHAES A) € AR TzEY (TS5
G2l #A Qo] SAIHASE (R $Z* Jefol A A&FHAEY A 85%
Fe o 55 249 diste] d7ie SHE)dl s B2

at.
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2R 2 QA 27

53 Hy [m] CHS Sy ]
PC1 4.0 1.2 1.15
PC2 3.5 1.1 1.15
re 3.0 11 115
PC4 25 1.1 1.15
e 20 11 1.15
PC6 1.75 ) 1
PC7 15 1 |

H, 718329 3% A0 AgHE Wl %A

S @GN AEFHE B A AN ASEHE WY FEAS

i 27H] A3t WOl BAE ALY A8EE ¥e) BEAS

Q) 2o ALF e I 7,

D< D, % 3%, F;=250 e {ﬂZR] - [DI* (kN)
D= Dy A, F=50 - [ld i, [P )
(1—5)
Dy, ¢ T Aol Hes,
2
Dnm—l | @
(1—5)
¢ mREe HnY AE ()

D ZRHEY AF (m)

FEAR : A7) 27 W& H

7z o zEdy g £
Fre o sks/ddlol diste] @719 (@ e)el 495t 2xste 4oz A8she Aoz
Ohsts dHl 3 1 0.6 RAIAFE ©7HA 9 @79 HAAFE 0.2 x F(chord) 4ol
(hsts A 4 1 0.9 R vZZ Qe Z2de 9] Egi9de F,9 50%° si8st= st
(thsts A= 5 1 7194 Z2FH o] gistois 0.6 RAIARE E7HA 4 2719 SAARE 0.2 x

A(chord) Zolol F,9] 60%°l Pt 3%

HE 29 ¥ 2,19 o%F AH 3, 4 H 5 =2
(B Fg ¢ 2WE EF Q0
N FHEY 2WE F 99 285 EAQ,,.)= DZE (F) £ QT (F)oA #4st= sts Bl dist

125

of A4tsteior gt} olE AWE BV thZof Fol UEE FEY 22 A%, UEE Haghs ARgstolor &
=5

E]%E %): Qs'm(w = 025 . F. CO.'T (kN ' m)

¢or : HHAIZ 07 ROIMS] WA Blchord)®] Zo] (m)

F R R Fp 9 AR S 2 s 3t

(4) Zeue] 85k Ao Zewe Y3
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27 SALPAAY 2%

P0.7 }0.16

bl [to-ﬁ(m e [nD]M7 « P (N - m)

Qmax =105 - 177:| * Sqiaﬁ ° [ ?

d P07 0.16 t07 0.6
Qmax:202 * [1_5} * Sqicft * [ 1({]11 ¢ {7} * [7} ° [nD][H? . Z)ll9 (kNm)

D;,=181« H,
S 270 Aok WO EAE Albsted AREEHE WO ARAS
Py, 0.7 RAAY =29 103 (m)
tor - BEAE 0.7°014 Hd F=A
n » EYE dH(bollard condition)dlAl FAsts Z2We] &k(rps). FOIAA &E B9 nd U
7} o] e,

E 211 & ZHoA JAst= =2l £& n g

nzde g4 n

A1 2)(CP) Z2H Ny,

ERl B& 7] ZEO| g3 +E5EE LHHA(FP) T2 A ny,
A7) o5 FEEE 1FFX(Fp) Z2H 085 + n,

1A, 0, & AFLEAANN A&ANEY A BY A Sxolnh
JPaA|(CP) T Ao TruANA(R ) B JeolHe A%HhEHe] 4Sdtolok Tt
FolAx e A%, DRAAMA(RIE 07 « By 2 FUL o714, Ppp, & AFLEAHAIN a2
Ao mae B o],

() %o Agote A TzW Y3

T;=11« F; (kN)

T,=1.1+« F, (kN)
4, 9EX m7 l—“‘r'l'](ducted propeller)8] 24 Hls}5
(D Hd 393 97 g F

D< Dy A BY, F= —95+8, « [EAR/Z)" « [nD]""" D* (kN)

D= D.

lim

)

3

o

L Fy= 66+ S+ [BAR/Z)* « [nD]"D"« [H, )" (kN)

e

Dyt The Aol whe

Dlim:4 ° [{ir‘f
ne 3049 33 (1)39} Zo] Tttt
b= thy SHe/dHElol dtiste] SRl #dstA REshs Ao AEsh= AR ITHEE 29 # 2.2%%).

(Dsts dH 1 : 0.6 RAIAFE "7kA 9 d7le] AANARE 0.2 x Oﬂ(chord) olo] g7 9
(Wl Al 5 1 9 s Zzddf dists 0.6 RAIAREH H71A 2GS FANARH
0.2 x A(chord) Zo]9] Eol= o] b 60 %l st shsol 28
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@ A ALF 9 W F

D= D, 9 B, F,=250 -

[ EAR

o wy

D> D, 1 BY, F;=500« [BAR/Z] + D » 77 He &N
-5
Dy, © B Aol w2t
Dy= ot * By ()
m [1,£]
D
Ffe o2 ot AH distel Au(@=)ol ddsiA Zxste o= 8ot AR dtHFF 29 % 2.2

#3),
CH5E A 3 : 0.6 RAIMRE W7 B WA AANHEE 05 x Blchord) Bolol WA A
(D3HE A 5 0 0.6 RIIANE B @ @S] AAARE 0.2 x Bchord) Aolol £,2] 60 %l
Aot 5%
() m@ed] 485t H) nzwy YEI
Qo * 7 ZEAN| Y5HGOT A LAY Jo A £
D< D,

)
— “lim

3l A
P 0.16 t 0.6
Qnae =74 * [ ‘%} ﬁ} | [ﬂ] * nDIMT e Sy« DY (kN - m)

P 0.16 t 0.6
Qmax =141 - [1__] * {7} ® [ﬂ] * [nD]Q-N ¢ Sqiz;e, ¢ Dl-g * [{iw].] (kN . m)

DBy * T8 4190 g2t

n o EHEAEOA Atk ZREY Sk(ps). FOIAA e AF, nd TSI Zo] it

E 2.12 EY=AHIA st 2l £5 o

Z2EY G4 n
7hHm A (CP) =2 (A
EEl B A7) BEO o FEEHE LYY (FP) Z2H n,
gA7IHe] o5 FEEE 1FW|(FP) Z2HY 0.85 « n,

ol W, n,& AFAYEHANA A&HFHHEH Ao T4 A &Froloh
7PN (CP) Z2He 9] Ff Z2HHYX(F) )= ESEAHNAY A& A-Estoiof qirh. FoiA|A|
B2 AF ZRHHIA (R e 0.7 « Fp, = FH o714, By ,,& A2 d3H A d&HdEE A9 =g
g2 gxojrt.

(4) 75 A ZA(CP-mechanism) AAE A% Hd @7 295 EF Q0
97 B AWE & F99 AUE EA(Q,,,)E 304.9 1@914 HAste o5 EFo] diote]  A4lste
of gitt. o] AWE EIV} thgo] Fold HEE FEG A2 AL 39 HYEE S AREstolof gt
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2%

Q%E %}: Qsmax =025 F- Cor (kN ' m)
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@ 4 54 +9

nzd SANAY HhFE o Ao weh A4tsteiof Fitt. zﬂ—’,\— 22 9 15 9T I8 Qg 54
€(dynamic magnification)}& I&3gt ZoJtt. o]E Ao ME AAS ote thilol] 58y B4g o]dsto] =
293 AHAE & A (propeller thrust magnification factor)& AAFE 4 Ut
ALY HJd &34 7,=7,+22 -+ T, (kN)
IF Y 259 7,=15+ 7, (kN)
7, 299 Bt 38 (kN)
T, Fo A4 2y 3 =9 (kN)
594 E9E F8(hydrodynamic bollard thrust) 77F Fo]AA] @42 39, th2o] mEc},
H 214 Z=2dg FHE F¥
nzde 4 7,
7HAE R|(CP) 222 (H4) 125 « T
7HAT R (CP) R (YEA4]) 11T
Elojyl T AH7|HE s FEEE 1YHA(FP) Z2de T
gAz|gol s FEE= LA (FP) Z2AHERTA]) 085+ T
tAdz|o] 9s FEEE LYY A(FP) Z2de(FE4]) 075« T
T e o)A A2 H A d4AdEy A9 33 g g
() M4 9 gEA nadgo] gt gl waols
A2 G 7P et WEolA 0.8 R E AAY T F 7MY & 2N I & A9 2/39 AWUE Aol &
o= Aol
9 Bk oI 2o
_03-c¢- - Tref 4
Fo =g D= 0 N
Oep T Aol THEL
Orer =06 ¢ 0y, +04 ¢ 0,
o, ¥ oy 7 AR HT Frojot.

_N rol

e, t W (1R 29 L1132 27 2E B3 612 7MY R geiold Wi 959 FETUAA
o 4449l H(chord) del, 571 @ WA Bolct Teim WY BWLL W) Fekulo] glojof T,
305. 47
1. 44 9%

FAAY FE= 304.9 o skEol tisto], SR HEREE AL, TEHY 9 {FAT Filo] tE 4
A FEEY £4F oA Y=F AAEo]oF gt

2. AZA F F77]
4719 849 F7tete] FRAA O] A4 A} Hlwste] EolstA & shgol gt Ffole EH0] 1Y
stojof gttt otEs Wrlol=tl SlojAe Mutal AAH(thruster)?] &4 Wi (operational reality)& §Hgske]of
gt & E9, 94 Z=EF(pulling propeller)?] ZEHAz| s{HO| gt WEZY 540 o3t st52 i
Stojof ghe}, Bgh oflzt fA|S] SFo] WISl AdHolA A= AE(thruster)E ATLE A= k5 st
ofof gttt G7f sttt &AHE Aol RE 7]F, AXY RAE 9 A AH(thruster)?] BAZE S WA &
= JHE AT 5 J=E A stoof gt}
9719 Rt 9@ d+d FAEE0 A sk Thote ZEHEY 97 YX oA = ojof Fit
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AAstelo} Gk,
3. 979 4
SELREZE
W S 30490 39 U 49 FHE DT 0 FYF L olgatel Austelor get. Wi $UL 3
GE g F5e GATEOR Astelof Stk o] 48t S e

91 2ASHE AL BE 02 A4 7hs
o4 ST G W Amol et 51888 0,2 ZFsHelAE ok ek
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S 1.5

=060y, 1040, F 2
o, Bl oy G/ ARE dHESH= Foloh
Q) @7 73R F4
g g A, 2" FA e the Aol sl FAE ¢, Eoh Aok dith

3pim
Ure/'

ogge = TS,

ice

A AR R 2R 958 9HS weba 43 A 2t d(chord) 2019 2.5%0]ooF Ftt}. thyt 45 mmE
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4. 9%7
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Q) SALF Aol HEHe dqi7l2=oM A2 HAALGAE G4 5T + =S ste 7IEEHE dFofoF
Kissg

3) HdEdgAde 471 Q)20 F#Ashs AALEA Hoj= 3W ALstq Aled & e §F AGANIAE
7ML AERAE AAstoior Attt AlEE fste =dE oA euE AFA g2 A4S, ASAEEAC o5t
sedol IZHA Frm AU FFUS Hestofor . 502 ATT & Ute A AIWFoE
THY 7 Qe B 302 ool F71= 3¥9) As2 T & Sle oAUAY oA FFEES AlEstoioF it
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2. 3 2A7MEE g
HAAYE et mejstor s BE AHAAY A 9T A

al=(%){[1.1tan(7+¢)]+[7%[” (m/s)

1\117]..1_5 a,
AAAGE met 1ol ste BE AHAY ] 3 F4 7R
F
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Fyt A45H - 13
HAZY - 02
ARlSA - 0.4
A0 MY SHe A MulSH — 13
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4 BTY 3ANEE
HAAEE wet mejslor s RE (AN B4 T 32 AEw

F
q, :3F,.KX (m/s?)

Fy @ oo wE
Fy: A%%4 - 15g
MAFY - 025
A4 - 05
sRog UL st Mute] Mu|fid --- 1.5
ZF A% APOloﬂﬂH #2 AFE7H oE
¢ AAET } Ato]o] ) uhEZt (deg). ¥RHHCE 107 & gt}
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A R
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307. 233

1.4 EE o $Y=EAY 24¢
o] "agt AL, AAo] ZH=of

2. AAE =g Qe gHojE 2 < WA

3. 3718, BT 4 uisuy g AL 29 r: 9 9 £ 3o

= A stolof B,

2. PC1o|ARE PC57HA19] Heds 7H= AHh& ofo]lA HA(ice boxe) BAY AIAAEE A% F 7 HX|5to
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PC6 ¥ PC72 AAGAHA 7hrto] QA8 gt 7 o]4f9] ofo]A WkAF ZkZofof Fitt,
3. 3 WiEEe 7€ FE0H 28T § ALF ofo|A BAE AAstofof gt
4. 3 FYWEE ofo]A whAo] 23 FaF|ofok strf, HAFH(full bore type)ololof gt}
5. ofo]A €A 2 KHo](sea bay)olle 371 AA|stolok op, AA Qo] A3 AAE= AHPUEE AA|sto]of
gt
6. A Aol fIAIgE ofolA BrA Mol AA|lgollE 9 BAFO] AWS AT ¢ e SIS Z5oof it
7. ofojautAc] W7t FiE AT = Yk KA £HE ZFofof gty &3 #o| FATHHL Wi wfjEHe]
THAET ZopAl= ofy Hrt
8. ofo]A HrAo= ol £ Qe IHold Ee WSS HXstoof gty ME2 7HF Z2 WAEHA AR AHX
Stojof gttt ofo]A EiAo: AREEE HIT 5 Qe o] Qlojof it
9. ofo]A HIAR O R XMZo| MAEH: Ae AAQHe] dHolY B & EE &1 AHX|stolof gt o]F T
THAL FYT WA 5Hf olifolofof gtk AA|Qjol Sl= &9 AE 2 £FY F2 20mm o]iolofof gt
ofo|AHA9] T olglol= HAE A%t FHE ZH5ojof Sttt P 4G FoE screw-down typel] ATWEE HX
Stofof gitt.
309. 33493
1. a9 Mujgaet 44 A YXshe 5939 29 WAt 9gt fa3 £H9& Z5ofof 5, o]
ooz "a3gt Bl o] ThEstojofF girt
310. $¥3A
1. 718739 9 AFF99 532 93 375U+ A9 FZ(on both sides of the ship)oll HA|5keioF gt
2. AFT9I 588 FVEYTFolE 71E S ZEolof it
3. Z7I1SYTERE 71BN 3FEHE TY 3] kv 7R Y HAgH 240 A3fstoiof gt
311. AADE
1. Ao g HAE st 4L, 2ZAQ A AdFAE(comprehensive design study)E A& 4 Y1 AF=H
Ag 2o o5t faAe 27T & ok L
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101. 49t

k2 280l A 489 g7 wEt Arcticsd EE Icebreakersd9 AFHIIEZE F
Sie AR 8o whet ol 8 1, 289 87 FAlO WESte A2 Arcticsd E& Icebreakers
#oll F7kst] 1, 289 AFR7182E FUlste] BT 4 Sl

2. o] A9 84L& w=5she YA o9 Icebreaker3 ~ Icebreaker6®] AFH7|H2 & stHE Fojtre 4 9
th. Icebreakerswol W 542 # 3.13% Zth

o
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rlr
i)
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g FA 1.5m ofsiel A7k obd 29 ot SAF Ful  FEHA A Y A
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- 57 1.0m olst9] "o digt S 7 A
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- 57 1.5m olste] Hof tigt s 7H A

- % F2YL 1IMW o)
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ogk
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o
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Atk AFATE AHshe A, FU1He2 fHAAE ot YL 842 WEITH, Icebreakerd T
Icebreakerd AFR7|1HES7 F7HH0 82 Fojd 4= 9ot
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kno) 22 FEE FT 4= Q= AT 24 € ¥ FAE Ued Ao FxAG oIt
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49 Aol glo] Zetd FHAtoloA P SHAY HES ETT ¢ e W 27 stolAY 58 7ted Ade

%92 ekl o8 FRARo,

» H)3]-2-3k18H] A 2022 )




34 A% 2 IR e A 3%

E 3.2 19 3o 2 FAEHLAY A D5t Fsl)

H 3 2 5

Arctice &

/&7 &% st71/57 %
Arctic4 194 5 FHEE A9 1948 FE&EH 0.9 m)
Arctic5 FRE FAY 1948 (& 0.8 m) FHEE 549 194 1
Arctic6 FH= A9 194 | AL 1948 &Y 1.5 m)
Arctic7 FAL 194 FEH 1.8 m) AR
Arctic8 i H(E&EH 3.4 m) g
Arctic9 =R |y |

v ¥ SFL “Sea Ice Nomenclature” of the World Meteorological Organization(WMO)°] w2t}

¥ &g W FA
SREPARRS) > 3.0m
244 > 20 m
AL 144 H >12 m
FHEE FAY 1948 9 07-12m
o2 FAY 194 | (07 m
#3349 Jq 2 FAGEH T
Arctics b LR
1Co - =
L | &9 9 ouyE 9 g4 27/27] | 8k71/37 UE = 94
" (knots) £ o3
Arcticd 0.6 0.8
Arctic5 N 194 /49 0.8 1.0 ALA < =AY
ArcticG | 6 ~ 8 1.1 1.3
7E3H #Hy
Arctic7 zdst 1948 749 1.4 1.7 (episodi ing)
€pisodiCc ramming
F71491 #9g
Arctic8 10 e 294 449 2.1 3.0 ( Tl A ing)
regular ramming
. o9~ =g 9 A3t HE =5 ¢ &g Qo
Arcticd | 12 i 35 40 e 8 A 4
103. A=

1. 203.0] B9qd A3y, AeFtd, 37+, Avjg 221 389 A HE&eAd 4 o HEaEsd2 9 @A
Lo B7]stojoF gt

2. & MEFAUIVWLD) 2 3 FEFALIWL)

(D) 4 gEFAUIWDelet 32 Jalld 2d249 &4 189 ZZA(the envelope of the highest points
of the water line)& &3ttt

(2) 3t HEALIWLolEr g Yol 32 AY &4 HAH9 A (the envelope of the lowest points of
the water line)& &3t}
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2. Arcticed A9 AAFAAA= & 3.40] WEstojoF it

E 3.4 AAZLAHENZ)

Arctice & Arctic8, Arctic9 | Arctic6, Arctic7 Arctich Arctic4
%) 25° 30° 45° 60°
[o'S} 30° 30° 40° 40°
A4 fA0ZHE
T 45° 40° 25° 20°
0.05Z AF7AY 3
REEREL PENG 15° : - :
3. 440 HABAARE o] a4 TEstolof T,
1) & £ &4

=~

FAoMe A Ao RRE 0.250 AMZMAE A 2 253 Aol AREEOfoF Stal o] A4l

2 2e ¥ EFA0M9 A4z Icebreaker3 % Icebreakerdsw9 WA 30° ofstolojof Shal
Icebreaker5 ¥ Icebreaker65g2] AL 25° o|slo]o]o} i},
(3) AFA9 g2 HREo] B85 AlthejE FEjolofof it

(4) B2 AL AL A9 A9, Sdoize E 350 BEoh

E 3.5 HHA9 &4, 5

K22 KqoA 1Esls dHzbx| e
FRAA et e 0.1 02-025L 04-06L 08-10L
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- — L o 0-02L 4]
Edol2, 40° - 55 23° - 32 157 - 20 2%} 59

(5) 41 B20] Bedol ANY & A48 02% Fejolof Tk
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B 3.6 AAe =z 97 939 7H4

Icebreaker 54 Icebreaker6 Icebreaker5 Icebreaker4

Icebreaker3

Y2 6(mm) 1500 1250 750

500

5. WA 9 Arcticd ~ Arctic9s&
A stojok it}

6. A¥A HE Arctic6 ~ Arctic9sH AlgH]
EfY Aules 582 & o

8. Arctic5 ~ Arctic95F9 AlHo&=
Ago] Adsirta st vio| wEct,

H 271

¥ 3.6 W 2A3

203. H¥+Y
1. Adre] Zo] whgke] i thgat o] LR3It
Aege - A
HEFHT - B
%79 -C
Alvl+9) - D
2. AEke] vu] o] gt thedt o] 7RI
B WEFAY AR by AFOERH of (ELAY SHE hy AFAIY 7Y - 1

1 +9 stoA5e T3 uik(bilge strake)?] AGA7HAY 9 - 2
QR o - 3

5o sidogRE SHAMAY 9 - 4
3. Arcticsd& At 799 W= 18 3.7 € & 3.79] ©Eh

oHd U =
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= ERY Ar7 S8HA gt the, e v &
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o] Aol Au e BEs] Ao B HEo] BB dolm)e 4

o]

gt W 2

Arctice & Aretic7. Arctic8, Arctic5, Arctic6 Arcticd
Arctic9
B<20m 0.75 0.60
hy(m)

B>92m 0.55—1—8 0455)—%-8

hy(m) 1.4 0.8 0.6
hy(m) 1.6h, 1.35h, 1.20h,
Ly(m) 0.15L 0.1 0.05L
Ly(m) 0.06L 0.05L 0.045L

k, 0.84 0.69 0.55
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N
1700 - 43 ZA9) A% bl AP0 TRE 6% Y S5 o153 b3 AWA0]9] 7ol
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3 79 - w28 9] FHbilge strake)
170 - mhE . o3 oltho = R E FAAIA o 7ol
a9 3.7 ArcticsH Agte] qul+9
4, A Y] HYE 18 3.8 U X 3.89 WEG,
% 38 4940 qTe W
Icebreakers& Icebreaker6 Icebreaker5 Icebreaker4 Icebreaker3
B<20m 1.00 0.80 0.75
hl(m)
B> 20 0.5B+12 0.5B+7.6 0.5B+8
m 22 22 24
hy(m) 2 1.7 1.4 1.1
hy(m) 1.9+1.6h, =35 | 1.72+1.6h, = 3.0 1.6+1.6h, =28 | 04+1.6h, = 1.6
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1 AJ;_“_Q_E
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2. AA9 AHE &
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g A shRo] YAe A= Ag € AAE 39 137 405.9] E
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[cebreaker4d ~ Icebreaker6s
of gut

:>.‘=

() I¥ = E EH32/EH36/EH40 9D FH32/FH36/FH409 73do] AHgHE AL, 1x9
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311 7A 4 AL ©E AHSZA

5 %
-20/-25°C -26/-35°C -36/-45 °C -46/-55°C
TEA (mm)
MS HT MS HT MS HT MS HT
t <10 A AH B AH D DH D DH
10<t<15 B AH D DH D DH D DH
15<t<20 B AH D DH D DH E EH
20<t <25 D DH D DH D DH E EH
25 <t <30 D DH D DH E EH E EH
30<t <35 D DH D DH E EH E EH
35 <t <45 D DH E EH E EH - FH
45 <t < 50 E EH E EH - FH - FH
+ 7%
-20/-25°C -26/-35°C -36/-45°C -46/-55°C
TEA (mm)
MS HT MS HT MS HT MS HT
t <10 B AH D DH D DH EH
10<t <20 D DH D DH E EH EH
20 <t < 30 D DH E EH E EH - FH
30<t <40 E EH E EH - FH - FH
40 <t < 45 E EH - FH - FH - -
45 <t <50 E EH - FH - FH - -
= 2
-20/-25°C -26/-35°C -36/-45 °C -46/-55°C
#FA (mm)
MS HT MS HT MS HT MS HT
t<10 D DH D DH E EH E EH
10<t <20 D DH E EH E EH - FH
20<t <25 E EH E EH - FH - FH
2B<t<30| F EH E FH - FH - FH
30<t <35 E EH - FH - FH - -
3B/<t<40| E EH - FH - FH - -
40 <t <50 - FH - FH - - - -
(HL)

2 39 73k e Arrss Fac
AH S AH32, AH36 2 AH 40
DH © DH32, DH36 ¥ DH40

EH © EH32, EH36
FH © FH32, FH36

MS o ARA
HT L = A

¥ e g1 A 2022

9 FH40
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1. 3534 A& &4 2
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19 39 #5329 ¢ A

(a - TPHEHA, b - BA)

(7) °15A7F Ye A% F532 TEAA B &d FAZA AFEooF ohy FEAAY = ¢d Efe 579
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8 WA L Arcticd ~ ArcticOsH A% 3
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e SRFoE vHY 43 9 215.9 810] AH3HH
(3) WA D Arctic5 ~ Arctico05F9Y AHlos F5T WH4jo] PFAEA F=ot
@)  F2EF Z2)oNA HHE 552 @ F29 FSo Bzler 1o 5t F5EY e @ Fx
4= ooF gt
4. % 3z
(1) & Fx2 42 qudt AT HE, ERE L o|AE, FAHE, Ed5E, 5%, 94 Ezler 34 99
< Ttk
2 Dzl AF€

1.2m ©°J4
P A, Arcticd ~ Arctic9
71t AAF2 0.6m ©Jf
©) )l A5 % Fxo) Feol S T AR HYS A APFLEAAAN G 4 A
o} =9 oﬂ 5 BE7R)e 385 et
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2Zro 2 g BEAA 7L AA|Hojofk gt} o] EAA S HE2 # 3.1490 98t gk o]sto]ojof it
¥ 3.14 & 3z BRAA9 73

B2AA9 Hd 744
AA A2 Icebreaker, Arctic5 (1 +9) Arctic5 (1 39 0]9)),
Arctic6 ~ Arctic9 Arcticd (1 F9)
2249, EA5E, 5%

a, & 0.5 m °J3t

2a, @ 1.0 mo]3s}
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©G) ot HAAS} & F20 WAF P42 B 3.150] e

E 315 QuRgAe o £ AL JA

3 2
A5 =) ==
Icebreaker5, Mg, AnjEa, TS50 2, A3, B3, D3, A4, B4
Icebreaker6 d=1, 2 19 T4
Icebreaker3, Agna, Aujgd, E5F0] 1 9 2(4um 3 A9,
Icebreakerd =1, 2 19 A3, B3, D3 49
H1Z Q7o) FALEX
i, Arctch, | A4 giEOl g | 19 a0 Ay, | TTTE A0 HE
Arctic9 179 A4, B3, B4 79 we TEE 39
A, F53F0] Y= Al 1 (A1a A9,
Arctic5, Arctic6
B1, C1 +9 2, A3, B3 +9
Arctic4 — 1, A2, B2, A3, B3 9

6) 9% BAAZE T FRH BAHE ol BYAY FHe B o) @ Fxo] REsolof ] 1A
Qus o] S5 ojof Tk,
() Bu 9 BAE] W Px JuRAY BARE g 270 AFstelol G,
Oh HE727 BEF PAY 49 A8 BRALES) B 5 g Bet AFHolok
?‘

1o

Ol

2] Elg=
Arctic5(1 79) 2 Arctic6 ~ Arctic9539Y it‘#«l AL, & x99 E%Zﬂ—t— o LZujch M stojof gt
(D Arctic5(1 A9 E Arcticd(1 )53 A A9 27t gle JT9HY 532 &8 B4R 9%

o
H Bzlow w Fxo]| uFEo]oF qirt
(th A5+27F S5 U4 4 3% 4% 2 7P 7k A
of gt}
(8) W FRAA Mty W& EFCERE JurIAY A 0.5m Erh Fopi ofy Hrh w FRoA9
Ee WEEREH @ £25 Weote EAAE MY ED7HA Ade 1 B4 ZolHth Zopi= ofHrh
5. A4 33 9@ Av] g3 3z
(1) A D Arctic8, Arcticosg Adte] A9 A4 w3 9 A
2 Aure] FA4A Aol Hx]ﬂﬂO}: st HE 539 sitRE

%

527 A4 Begloz g Huol
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7::*‘?“30] 9}% EHEo] AAF ook gt} AF WD E wet SA% EHEY 1E2 2.0mE 2IstoA = oY
Hr}. o] RE ArcticdSH Adtd= @1
(3 YA = Arctic5 ~ Arcticos& AH9 73-‘?—, Au] 3o iEaﬂ % HAE7} A Hojof stal A& &
3E o2t 54T ol 4L 2.0mE = Z

olojof i},

Zo]l d=5L+400 (mm)
A t=0.05L+7  (mm)
L AHe] 4ol (m).
BAR 9 AEYAE alste] gl Qe &
4) YA 9 Arctic6 ~ Arcticosw AHrY 75]-‘?—
D(203.9] 13 #x)ol|A WAoo 2 4 Eo] MHX|Hojof §hrt,
(5) ArcticdSF AlEre] A9 BAEO tHA et dHAS Arcticegol otd Adto] Q3 =EE gEg 25% J71E
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Zol d=3L+400 (mm)
T t=0.04L+65 (mm)
L AEe] o] (m).

(6) A2 13 9 Au] D304, AEZA A3 HARE HEojol sty I WHAQ FAE gH %7 o]Ao]
of 3l Z2 g2 T 108] oJAfolojof Jtr}, AEF AL} 5T WAEE H 3140 ©En, HIFoz A
A9 HA7IA] AZE|ojoF gt

6. ALA 9 AHuo)A

(1) Arctic6 ~ Arcticos39] Ade] AAe AAGEEA A9l 4 TH(solid section)e]ojoF gheh AH Ao
A=A » AuAQF Arctic5 ~ Arctic9S29] Auro] AnAle A X Z7FAjolojot sttt Az W Au]
Aol & ke 49 &HFE= 588 5+ Utk

(2) Arcticd E Arctic55w9 AH9] A8, EAFR(ED FAL #Y EHF)Y AL e @ 27 AHEE &
At o] F2 AegdS 7H4 4o] 150m viRte] AubolA= 19 3.108 22 AeAE A8 4 Qo

m <

—+

1.75t

L

4t

10t

¥ 3.10 Z°] 150m v Avre] A5A

rst

(3) Arcticd ~ Arctic755 AE9] A9, 7H5d 3 ALAE o7t A4 n,(& 3.35 FF) ool HWAE /e
AY Ee F49] 9o §EEFEH w0l A,(216. ¥ & 335 FX) AR MY ke AW e E
o AA A Zolol A EAEook gtk B A9 FAE BHFY FA oliolojop 3t A
Arctic8, Arcticosa AHlAE 48] SHA AHE AT 4 Sl
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Ueh. Al A A SEsh Gasolo} Urk, SERAL 2 HAY S SEYAS dasolor Aek. %
UFE EE B 720 44 A9, 27 Sl Mol o] $42 A AgEolor 4T

5) APA % Arctic7 ~ ArcticOSH AJH#E’J 1 7Y AL AAREG Holx H(216. E E 3.35 AW
w7 AAE g B ZEo] AR #ug ﬂcu AL AAZoR 1.2m7HA Z7M14 £ 9lew, 1 9 &
39 Auke] Aol 15m 744 27442 S k.
A9 FAE A5A @ FAY wtk ojifojojor dtrt, WA W Arcticd ~ Arctic9sH A9 AL, Ad9 A
FTe 49 AY Tao Lo S48 WAZ BAslolol Bk 44 WA AEIAL FY A4l AXH
e} dgsolof st

6) Amlell F7HE(Y dolm)o] Q= A, ¥7HET} Bt 7o) 100mmE HolA: ofydch R AnA
of AxstA AZ=olof gt R7HES B P2 LPATIE AL SEEHA g

(7) HAPAlA FHal m2He] ZAERZRE 1:89 FAZ}F HEE stofof gt}

7. A4 32

(1) YA Arctic5 ~ ArcticosH Ao B39, ALFE o

2) HAPAolA BE F5Zuict 47 s3] A oo} o}
Al S3o] AAFofof i}

(3) & 3.99 AAF 7o A= B3 3 A :

4) APAT Arctic8 B Arcticd 57 A9 FHA A9 ol thy A9 g ol/dolofof

O

HoZHE HulAY7tA| o]FA7t AR = oo} g},
I Arctic8 @ ArcticosgY A2 2749 F5Iubct A

Ol
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3% HU75E 2= IA L Ad 3%
@ Arctic85F AEr9 4<% 0.8
Arctic9S+H AEre] 39, 0.9
Aol 49 1.0
(5) Y ATE Arctic8 H ArcticosH Aol AA A9 7442 3.0m o|ste]ofof gt
. Ed A
(1) Y4 dutdoz My Aoz HE Aul A¥7A] o|FA&ER7t AX| = ojof g}
(2) Arctic7 ~ Arctico9sg A8 7|#A F90)| o]FAEFR7t AXFHolof 5t (1)Zofl #AHH FHoe o4
F+z7F dagt.
3 @ 72 = A9 JEI et Quo] HARFoR AR AY T2 HAK ® F27F AXHH
206. ¥Ws5
1. o] &9 g9A¥ o2 B wet 73 WolES Argste A-ole Eds] 98 A3
2. 3304 8] w2 HEES 202.9] 23 E 33 QA HuSt AA| FAS
g3ttt
3. Arctics& Adt9 Hlsl5
Arctics & Auro] Hsl=(kPa)S ¥ 3.169] W2t}

o 9] 5Ql& Wotof dir},
7FA Arctics
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o
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2 |:13

3% AWI5e 2 IALGA

3%

¥ 3.16 Arctics® Aurg "tz

e 2 Arctics & WolE (kPa)
of A
Al P = 2500a,v,, 1000
L = A
2= 55 =
Bl H pm = 2500a4,, 1 1000
6 A
C1 pa71200a3“71000
Arctic4, Arctic5, Arctic6 Ppi = Py
D1
Arctic7, Arctic8, Arctic9 o = 0.75p 4
G A 1 7] Pore olgarel g Ao
2,3, 4 RE 53 o<t gk
P = % * P
ay, ay, ag, ay @ Arcticsgol et B 3.170] A% &%
A g ERA Bk WA
v, © L= GHAAY HESALY G a0 3t FoE diF dHFGAAY A FHoE Foh
Ao zne 9Ao] tet oy 4o ged,
i o] _ 01832 4 06_2
7 =0259 oj (0.278+ 7 )4/ 5
E3 ' _ 008z, 4/ a”
L>0'25OE o, v, =(0.343 7 ) 3
z @ AFFHAo2RY st @H7AY AZ(m)
v I8 3.1 2 334714 @ = 0)° wEt EEE A HERA Aezi(deg)
Jé] g 320 wgt EAHE A HELAY EFolZ(deg). Arcticd ~ Arctico5E9 AEre] AL,
Lgo] getdolq emsity, BE We) 23 4He T44 Aol 248 Hazom we
ay I 3189 WEC k= Mutdo] wWgo| mE gy oR N 247 A, B, C, DE Skl 12 AdhH]
sapo] the ouelonn A7 2, 3, 42 Wit
¥ 3.17 a, ay, a3, 0,9 F
Arctice& Arctic4 Arctich Arcticb Arctic?7 Arctic8 Arctic9
a, 0.79 1.15 1.89 2.95 53 7.9
ay 0.80 1.17 1.92 3.06 5.75 8.95
as 0.50 0.78 1.2 1.84 3.7 5.6
ay 0.75 0.87 1.0 - - -
90 € LFAA A 2022
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3%

# 3.18 9 3
Adk Zo] B3 79
Ae g S A € B) AeEGE(C) AuF9(D)
Arctice g
Ak ] w9 S
2 3 4 2 3 4 2 3 4
Arctic4 0.5 0.4 0.35 0.4 - - - - -
Arctich 0.65 0.65 0.45 0.5 0.4 - 0.5 - -
Arctic6 0.65 0.65 0.5 0.5 0.45 - 0.5 0.35 0.15
Arctic7 0.65 0.65 0.5 0.5 0.45 - 0.5 0.4 0.2
Arctic8 0.7 0.65 0.5 0.55 0.45 0.25 0.55 0.4 0.3
Arctic9 0.7 0.65 0.5 0.55 0.45 0.3 0.55 0.4 0.35
4. Arcticsg Adte] "5 X
Arcticed A9 Wotg9] £AEL o], b(m)S & 3.199] wET
H 3.19 Arctics g AU Holg $FAEE £0] b
87 2 Arctics & FAEE £o] b
A bA = ClkAUm
bB = CZkAum
B E S5 A by =1.25bp4/pp
A by=pabd/rp
C be= C3Cyk 4
Arctic4, Arctic5, Arctic6 | bp = 0.8b,
D
Arctic7, Arctic8, Arctic9 | bp =by
G, Gy, Gy @ Arcticggol =2t ® 3.200 93t 3%
Cy - 4 942 A SYFY9AA4Y Ha ASAHAZ ol met & 3.219 st &
ka @ O Ao 9gt gk & 3.5 o|sfo]ojof it}
_ 4 A
Fa =4 7000
A @30 gEr
u,, - A GHOIANY WEFAL Fdasho] gt o= oig gAY HFgo R o} A FA0
ZEE X gt o2 Ao mE).
5= 0259 W, u,, = ky(0.635 + 2 70)
T 959 - 030z, [a
7> 0259 W, u, k,;(0.862+ 7 ) 5
= e =
B=7"49, 1
B<7° 4d, 1.15—0.155
z, o, B 1 380 g2
Par. Pri. P ¢ 3%l TET

Z» H5)9-5HAEHA A 2022

91




3% 4152

2 3A2Y A

3%

3 3.22 Arctic

¥£320 0, C, CF

Arctics& Arctic4 Arctich Arctic6 ArCﬂXZétﬁr;tiCS‘
¢ 0.49 0.6 0.62 0.64
C, 0.55 0.7 0.73 0.75
Cy 0.34 0.40 0.47 0.50
2321 C &
FLTINNY Ha
<6 8 10 12 14 16 18
A&3A2 B(deg)
C, 1.00 0.81 0.68 0.54 0.52 0.47 0.44

5. Arcticed

Arcticss Aure] Wolso] 4 BE Zoj(m), 12 # 3.210 wEch

S8 Al

aho] walge)

oo y BE Zo]
A Ip, =11.3/bysinf,, & 3.51/k, ol&olojof gt
B Ipp=11.3/bysingy, , & 3,/k, ol4o|olof g},
C Ipo="6be, & 3y/k, oliFe]ofof gt
D Ipp="6by, & 3y/k, ol&olojof Ft}.

bA’ bB* bC’ bD’ kA

43 w2,

Bum - DITE A HAA AS w, gkl Hd7t He oA Z8oid 8 (deg)
Bpm - WITFE B YoM A$ w, ol Adi7t He dddo]se Ed oz 3 (deg)
Uy, ¢ 4] G2}
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6. Ao Wk
Yo Wotse # 3.230] WEH

 3.23 #4949 UskF

g7 otz
Al Py = kPl
B1, C1, D1 Py =Py
2,3, 4 Py = P

PLy : A1F99] W50 2, Nefote Icebreakers 33 Y Arcticsd HIR 3t 339 p,, A4HA
uhEt}.
k, ool e

N, A9A 50 e 25 Z2de SuEoR # 3.240] WET
: 3 =

a A Aolggl 7o 9 AMA SF0) G2 A% E 3259 meck
Pyt Al ol W ToEz 1 ool ok 5, AU 42 Py, Py, Pa. Ppolth
Gpe ¢ E 32600 WEG me A¥o]l Yol mE YoM 47 A B, C, DE L n A¥

® 324 N9 @
Icebreakere& Icebreaker3 Icebreaker4 [cebreaker5 Icebreaker6
Ny (M) 10 20 40 60

¥ 325 a9 %

Icebreakersa Icebreaker3 Icebreaker4 Icebreaker5 Icebreaker6
979 Bl 0.65 0.75 0.85 0.85
g9 Cl 0.6 0.65 0.7 0.75
g¥+9 D1 0.75 0.75 0.75 0.75

¥ 326 q,,9 #
g A2 A3 A4 B2 B3 B4 C2 C3 C4 | D2 | D3 | D4
Cn 0.7 | 065 | 05 06 | 055 | 045 | 055 | 045 | 035 | 0.55 | 0.40 | 0.30

7. QYA Wots FHAEEE 430 ot 2t (F, 2eote Icebreaker5E% 5UF Arcticegd9 Woks &
A A8t &, AR iy A9 Jowo] ofstoigt
52 o]E YA Auke] Zo] wek it do] tigt FFRL o]




8. A4 Weks SHEE ol 53] whet ARHT (X, Telhe loreaker 33 9% ArcticEEe] el
% 4% 23) Ao o] e RE 7o SUsH 48U X, A4H YT A9 Fuwo] gatolnt g,
& ALl A Felol tE SHRE o] (p,E oD o2 oA Hﬂu ol W HpyTole] gt »EEE
Zolz AHgatt

207. 9%
g7ole] o £ (mm)e T Al9) g olgololok Stk Ea A W ZAFA 38 4golA FHsE 3 ol

Ago]ofo} gt

t=t,+ At

(mm)

ok Aol 22 g

t, = 15.8a, ,/Uﬂ
Y

p 2069 3% EE 206.9] 6ol wEt #3 1Hot= ©e] WoE(kPa).
b | TS Aol 9 %
o = a
= ——
1+0.5g
L ZEsHe Fojo] P52 YAY A c=b T, B AEIAY 14 EE @ P2
249] 747 ofsfolojof T},
Tk Folo] FET WAL A c=1.
b 12069 4% E= 206.9 730 wE vt 1+ Hots £4 EE(m)
I 529 AAZA19 AZ(m).
0 FEBAY 49 F5T VAm) E- P52 49 I58 HEm)
At BA g uiro] it 274 FA(mm)EAN, Y79 9 Auksgol wet & 3.270 93 g
B 327 A 9 upRo] gigt 71 FA At(mm)
oH 5
Auks
A B C, D
Arcticd 7.0 5.0
Arctic5 7.0 55
Arctic6 ~ Arctic9 7.5 55
Icebreaker3 7.5 5.5
Icebreaker4 9.5 6.5
Icebreaker5 11.5 7.5
Icebreaker6 13.0 7.5

208. BA9] AA Actw A
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U ]

BAS] A
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LAY Ao AATE Aolo] BE Ado| tfstel gt =, ARA
2 ExjAG AEWA Apo], BE AEZAG FEAXNTE Ao]9 BE Ado] Hg3tet,
L QU2 AHTEAS Z(em)S the 4 g olyolojof Ftt.

1
Ry = F+0.155
F 5% 959 QA Ed] g Aeg tgo] wEdh
CF = 4% A%, 1
CF < 49 3%, 05
CF : 5529 53¢ wet v TEr
L3 vrael AL ® 3.280] wEc}
el B8 4
J o ek & 529 DR 2R Tl wEh
FEZA FAJA B 5 = 4
FEAQl B 0 ® 3.299 wEt
Zy o Aol o9t g
250
Zy =115 - pbal Yk, F

p 1 206.9) 3% EE 206.9 630 olgt THel: Felo) W% (kPa)o2, T 19] shgo] A}
Ax7zo] XE T nFels Szo] quTe 1 € 28 mPATE, o9 p o] T,
ARANTZ gornE 1 Felo ek AANAY A7t 1268 2 AL 1 p = p,,

A7) ol9le] AL p = pp
P P 179 8 2 PN W515(206.9) 38 22).
b sk 7o WakEe] SARE Rol(m)RA 206.9 43 Ei 206.9] 73] wEch th,
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Ae55 k
Arcticd 53
Arctic5 66
Arctic6 75
Arctic7 81
Arctic8 95
Arctic9, Icebreaker3 110
Icebreaker4 130
Icebreaker5 150
Icebreaker6 171

2. 0] ) 2§ By e 19 o) AL B FkN)el wek AF 2 AT 42 139 e g 92
2 wEslolo} gt

Al 442 718FA

401. 7189 &9
L A9 2 Arcticed AEe Zrd&o] AgHe o872 P00 HE 832 Arcticswol w2t (D2FH
(9)zo] Fofxirt.
(1) 24PA9] medeso AgH e 227592 180 IE ArcticsHoll @A|stolof i},
(2) Arcticds AHte] Z2HESo] ML= 42722 3), W= w2t 24€ o] 22 g olidolofoF it
Arctic5 ~ Arctic95+ AHe] ZEHHS| AYEE: 4872 ()20 wErh
) Ha8F=9 B,x of A TEdh

ol

Pow =fiefoe fg(f4A+Po)
Py ¢ Ha87E9 (kW)
[ ool mEth
Ay agdeel FL, f; =10,
HnAngde 52 A57] F52 7He A FA B £, =09,
fo @ Bhol mEth ot 1.1 ofsto]ojof gt}
fo = ¢,/200 + 0.675,
fo RS B 11
¢ ARG A HESA0] o] At Z4x() (1%, 1% 1.8 ¥X)
J1 X fy= 0.85 oliolofof it
[ @ theol mEth ok, 1.0 o]4fe]ofof gttt
fy =1.2B/AY
B Aure] M E (m)
A 1% 202.9 330 ©E A HESolA Y g
fi 2 P 3 3380 mHEL
9] Aol o3 ALtE & ol BAGle] HAaE2 off gt o]4olofof gt}
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|
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Arctic8559 4% 7200 kW
Arctic7699 4<% 5000 kW
Arctic6559 4% 3500 kW
Arctic5559 F$ 2600 kW
Arctic4559 4% 1000 kW
®338 f, 2 R #
Arctics &
=g AE) &
Arctic4 Arctic5 Arctic6 Arctic? Arctic8 Arctic9
fa 0.26 0.3 0.36 0.42 0.47 0.5
A < 30000
Py, kW 740 2200 3100 4000 5300 7500
J4 0.15 0.2 0.22 0.24 0.25 0.26
A = 30000
Py, kW 4040 5200 7300 9400 11600 14700

; © Arcticds59 A%, 1.0
C =0 G =0

G

L)
BN
R
=)
>

S

J deh 458 FIA7Ie dAEAES 4= Aode 875= 299 B4l 23E 5 Ak o

EA2 RIANE 52 AAAZ(full scale measurement)d] HHOZ FPE ojof gt}

2. YA A Arctic6 ~ ArcticOsw AHIA BNl 9 Z2dHR29 VA FYHLHAE 7= WA7|He] F7
oz AgE A, 404.9 23] w2t WSz st Addre] 2 #Este] 2" AAEIE 2Hek= S

_4

o dhste] By, ZLAEN FloAE D A A|oHEY F47l01E BEE] A% FHF AFHelok Tt
402. A
L
A4 @ ArcticsF AUolA e@HEe 3 FAoRRY Bawool gk
2. 37 A%
94 8 ArcticSF ALY &0 AL 3309] UEt AAXE ke 2ok Atk AYH D ArcticsF A
do] et ZR@e%Y AF d (mm)e AvEe] AnE ol ?HOM theol 248 wEstolo gt

d > ai/bs’R,,/R,

a @ ASFEA ol Zrh
10.8 © ZEHY HA 250l 0.25D °Jstel 4% D=
115 : =29y HA 2E0] 025D iqo% B

b EFExR Zadeg] A wAE 94 0.25R € MR madeiel AL WAE 914 0.35R0A
o 79 A/ H AR & (m)

s 0 b ot FoiXl REAE fA0A Y G Y HAFHY FHHFEA (mm)

R,y 270 AR AR E (MPa)
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* 339 FAEY 371 %)
Arctice & A A
= Arctic8, ] ]
Arctic4 Arctic5 Arctic6 Arctic? e I,C 4 & Az =
Arctic9
305 4 o
Py 8 12 13.5 15 18 20
Tz 15 20 25 30 & 45 50
()
(1) 22) 78 Ao thal 2 Aol s} 588 meHlojop Tk,
3. 7] 9= Z2dy 9 FAEY
(1) 7] 8= =5 719954 4%, 34 4/AE ol = AFE EW Aol HE Ao ZIHY & Ee U &Y

808 | 1910PL® ., , .»
hz ( nD, FaT z

-

Ah @ R F B2 S AAF (em)
B 2349 A % FYAFMPa™), o Ao wEch

_ 1y 1 1+w?
B= Ey(y2_1+l/y) Ew(l—w2 Vu/)
YT F8E Z2A Y= & 2HAY 4%, A be AYEAHES AHESH] # 340004 81
.

E, EA YRS FHAGAS (MPa)

E, % A= I29As (MPa)

v, . HA YR molLH]|

v, % AR Zokpy] (3o F2, v, = 03)
D EA QA9 Bty

D, & &2 3 £YES} HIEcke BA9 A UF (em), FF £2E7F fle B¢ 29 3112
Bz
S &2 B7 gl B
D, = Dyl Dy = DyQ’ D= Dy3 whetAd D,= Dy
S 987 e B
Dy # Dy, Dy # Dy, D,y # Dy WA D, = D,

w

Dzl+D:42+Dz3 (E/\—OJ 75‘0)
y=——"-" (HA9 AL

D;l/l+Dy?+Dy3 ¢

D()l +D()2+Do3 =0] AO
v Du;l +l)w2+Dw3 (:'T-/] OT)

D,=(D,+D,,+D,;3)/3
Dy - (Dyl +Dy2+Dy3)/3

o % 959 ANEE 5o nas Yl

: B4 EolH

rir

<789 fa4do] (em)
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P :?MOH o Agd &9 (kW)

n : 3AFL (rpm)

L % 3410 o2 e A l#

T AASEOA ZREE 29 (kW)

a,  BA AR ABPAS: (1/°C)

a, & AR ABFAS (1/C)

t,  AHSRANA 2P L% (T)

t, © %3 % 2949 L% (C)

37 &Pk Qs YA A9 k= 1

7 £P87} E 2YAY A k= 1]
ArcticBT A9te] A9, Ah e FVAELE U Atezny dojy Ak F T o M=o} Ut

# 340 A% B #*

A% B x 10" (MPa-1), & % w=0, Ey = 2.059x10° (MPa), v, =0.3

93 BA v, =034, B, (MPa) Gl
A v, = 0.3,
Y| 0.98x10° | 1.078x10°| 1.176 % 10° | 1.274 10°| 1373 10° | 1.471 % 10° | 1.569 < 10°| £, =2.059 < 10]
(MPa)
1.2 6.34 5.79 5.34 4.96 4.63 4.34 4.09 3.18
1.3 4.66 4.26 3.95 3.66 3.43 3.22 3.04 2.38
1.4 3.83 3.52 3.25 3.03 2.83 2.67 2.52 1.98
1.5 3.33 3.07 2.83 2.64 2.48 2.34 2.21 1.74
1.6 3.01 2.77 2.57 2.40 2.24 2.12 2.01 1.59
1.7 2.78 2.48 2.38 2.22 2.09 1.97 1.87 1.49
1.8 2.62 2.38 2.23 2.09 1.97 1.86 1.76 1.41
1.9 2.49 2.29 2.13 1.99 1.88 1.77 1.68 1.35
2.0 2.39 2.20 2.05 1.92 1.80 1.70 1.62 1.29
2.1 2.30 2.13 1.98 1.86 1.74 1.65 1.57 1.25
2.2 2.23 2.06 1.92 1.79 1.69 1.60 1.53 1.22
23 2.18 2.01 1.88 1.75 1.65 1.57 1.49 1.19
2.4 2.13 1.97 1.84 1.72 1.62 1.54 1.46 1.17
341 A% L
Arctics& A
B i
Arctic4d | Arctic5 | Arctic6 | Arctic7 ﬁigﬁgg FAE &%
23 oz 1.15 1.20 1.25 1.30 oy 1.45 1.50
3% AEY 1.08 112 1.135 1.15 1 1.18 1.20
(¥)
() zAzre] A Aol dish 2] Hgo] s S| 1sojof gt
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% 311 2498 94 ZAES] ¢
(2) 9539 FFEE 7= F AEHT FE 2HY A4S, AT AD(cm)2 o Ao mHEr
_ 80B |[1910PL?
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® 23 gl 7 az% ;ja 1 1 Zege wa 9 o ARG 020 A4S BEsolol Ut
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e
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ofh
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-
ok
4
)
s

C=Ahz (939 RARE A= 2979 7
C=AD, (R5% RARE AL 2R %ﬂ
Ah, L% 1,04 ATH BA AX AAF Ah, = Ah (cm)
2% 2A9 4A BAF, AD, = AD (cm)
o %a (MPa)
X

¥ 342 A A T

Yy A Yy A
1.2 6.11 1.9 2.42
13 4.48 2.0 2.33
1.4 3.69 2.1 2.26
1.5 3.22 2.2 2.20
1.6 2.92 2.3 2.15
1.7 2.70 2.4 2.11
1.8 2.54
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403. =29y
1. =299 A7
YA 9 Arctic7 ~ Arctic9sa A2 CU3 ¥ CU4 559 537 AHgo] A=A ge=th
2. Z2EY B 54
() Z29d ) FAs 44 FEGd 9 9IS JA r = 0.6RR : ZRH WA )X dridHoA HE
w]ojof gttt A FETHY x| thg3} ook gt
b gAYz =
0.2R, 2™ HA HIx1E0] 0.2R 2o}t &S 4<¢
0.25R, T2 BA "X 20| (2R oY AL
WD) @i gazy
03R, A 9 ¢ A5 F2 r = 0.25RA A==},
(th 7Hig Az
0.35R
dAFrde, ARgFEzdy 9 g azgeox AAGHY HAHEA s (mm)e th A9 # o]l
ojof gttt

B 2

A AASEY] AAARl BHAE /R 2 g HHAE HAIA mx¥] H/Do| e I¥ 3.12 EEH
249 A

ko B 34325E dojF AP

P FRA7HY] FAEHAAAY FEF (kW)

z DEAY

b DA HHAIEAIA g7 x*711 o] |H] (m)

o ool mEd ot A9 A9 570 MPa °lst, 5= 4$ 610 MPa o|sfo]ojof gt}

o=0.6R,,+175 MPa
Rmbl : 14—7H ZHE"] ?lzc]-%E- (MPQ.)

n B AEYNA A (rpm)
c B 3442%F ZAAYE A%
m g7 FolZ (mm)
D cx2dy AE (m)

B 343 A=k #

ArcticsS& A
. . . . Arctic8, = v -
Arctic4 Arctic5 Arcticb Arctic? ArcticO ZAZZEY Azoa gy
23500
11.2 12.5 13.2 14 (¢} 16 16+W
(1)
1. AdY A4t 4 v)gel FEAMe] AxH A€r9] F9 ke 7 % S7tEcloF $iht
2 %% T2 HA7 ABUo] A YRANG A9, ki 5 % FLEoIoF P,
3. 29 (1) ~ 22 29 =&
(1) 49 %o s -2 Agel 2 s 1= ojof gttt
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X 344 A c #
r/R c
0.20 0.50
0.25 0.45
0.35 0.30
0.60 0
I 345 9 ES FA
Arctice &
RN
Arctic4, Arctic5 Arctic6 Arctic7 Arctic8, Arctic9
0.005D(1) 0.0055D 0.006.D (2) 0.008D

(|12)
(1) D= x93 A5
() 4=ze] Aol sl ¢-2 Adol s SE3] s ofor gt

r=0,2R r=0,268 r=0,36R r=0,6R
2D 4 HD A HD 4 HD A

— 96
W M 14 LU 59
n.l 90 60
13 WS gy 13
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123 4 295 12
108 6
i 4 4 1
e 199 65
1o
o3y A0 10 A
105
i 0
G941 oy 09 G
19 72
.20
of a8 8 o
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w0
7
87— 35 O7 g 07 20 07
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dad 125 52
ag 145 O 6 o i)
- 8
150 -
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d9 31245 A

(2) D/291M 9 27 B9 FA= B 3450 Foia gt ololofof k. EHozRE HIfES] 0.059014 SHE AT
g me @ TR FAe € 29 A9 50% ol/delofor it

3 W2 % @z wet At @A FAE A B=ALMM7E 92 o AEH 988 Ffole #ag &
ATt

@) HPA 9 Arcticsw Aol geF El(blade)’t @71 & WS Aol o) 71 ot T Wgor HAg
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3. g9 BA 9 Yif(blade) FHF

() @7 FERA BARO b4 d7io FYHolA 0.04D olidolojof stal oA 0.03D of/dolojof
st #lolA(rake)7t Yl E7HY) A%, Z3HEL FHoA 0.03D oliolofof gttt thakdl whES ARESH YA
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(2 2de] BAEs HAG & 98 }0194
A oF gt
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b dlez

ol

k 1033, AWHEZ 7 EhA 3719 2E7F A& BH
0.30, AAHZ @7 Ao 4709 EE7} e 45
0.28, AAHZ @7l EhA° 5709 2E7F e B+
s 1 AA FESHA G719 A HAdFA 2F (D2 F=E) (mm)

b A4 REDREIA Y AR = (m)

Ry @27 AR Q47 (MPa)

R, :BE/AHE Anol ARAE (MPa)

d: BE 090 A%, d=085 7|4 1S 7 W BEXo|Y] A (m)

(4) Arctice+w AHre] @7iEelg Zedeo 22 £E(AHE) 1PZA= E7l(blade) EHA A=z A
A= oo 3t

4. 71zl Z2d3

(1) ZA Ao A= FHEA 2 A
05 3 AdelAde o] 872 WEAE FeE /it

() 7riEA] Z2de AduofA F7]Ho
&= 2ol dadE.

(3) F71Ho] A53HA A= AHlA ALAR AN A& AR g7t WRET] gt o ARk Z2d
2 A&ol 2m olstd A%ol= 20%, 2 &°] 2m 234 ALol= 30 ofsto]ojof Tt

(4) 7Hx] g0 SFYFEYANA FEFAe WSS Aol A Hoof st FHAAI7] 9 ANH FH
A& zkzojof i},

(6) ZzHE%9 45y Adujgs 9 EHA Ao FaHe LEAAE Z2d7t AHA 9 F2E F 0.2 MPa
ol/fe ¥om Algo] HAE oo gy, 99 WEFAIF Avjd Z2 Tz HAZREHO {9 St S
e Avjd 3 Zrde HA0h g Aol AA[Eofof gttt

©) 27k 289 & 7HinA Z2d 9 HAs FYYAY AGeHet 55 7Y UREY &2 EA 881
=9 25 dFor Aol AAHoof gttt dutH o AHE @7 EA(adjustment) SOl HAAH
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3% AYse e IALZ AT

3%

B 3.46 AEAS

719149 71 AFoM9 AEY 3 Ky
Kok HE 7% 1.0

Rl BE #3 1.0

FEAZA A &2 ole} 55 AEH 1.0
ez ey AEY 1.3

= 1.5

57 < 7% 1.0

5l nE #% 1.0

B35 A &2 ole F5F AEH 1.0
WAz ey AEY 1.2

7)Et 1.4

Adebe]l s F71019] =, Byl ¥ 89 E3=

K, # 347 Z%
7y QA& Byde E2 (N - m)

B 347 A K, #

Addke] A&, F7]0o) AAS K& K, » K ,2 2FES K& & 3.470) Foldoh
< Ao oJs) Ats] oo}

st

Ad-5g
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cebreaker5,
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K', 1,25 1,5 1,75 2,0 2,5
3. Arcticsd A9 &4 ¥ E9 AZSEL2 239 84Z wESstoof it
405. ZEFEA]
YA 9 Arcticew A AR 9 H BESE FAT 5= Q= FA7F AlFEofof gt
406. M EHAF
1. U ERRAFALA
HEHAEAAA = ofgfiet Zo] 7|29 oheket S44H, #iA] 49 7Hedt 2-dH, 718 odet 24 AHE 1

A& = ook gt
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(7) B F/1BY A9 A sheo] o SANE ASY v
2. 293%9 5859
(1) A52A4 sold HEFAEC) /1A% 5 SL o] Ao] 2 g olstolojof Ttk

A 1Y (0.7 ~ 1.05)n,2 7HNE AP4A 2 Arcticsd A¥te] F71# 3¥3%, 121 344 ¥Y (0.9
~ 1.05)n,< M= 58 59 47 2 H27#e F5ohe A9 AP35 49,

Ad 9@ AA3E AEAH 59 75 5-39) wt AF35S AL 49,
TC:i Ty ~ TTTTTTTTTTTTTTT T T T T e (1)

o2 Wios IPI5E AT B,
R, +160

18 Od """""""""" (2)

To=+0.76

07n, Bk FE 344 WS AL AYA @ ArcticE A% F71¥ AB2%, 193 090, Brh S
g% WS AL F2 BEQ WY U BE/BRS TF

To—= 138 Tttt (3)
ze

R_+16
Tc=%0.55 m18 Cd[3—2(n/n,)2] ————————— 4)

U AA7H 4823 58 8% 5-39 28 )T 39S Ado] o8 248 I

: = 7K AlgE AE 4% R, 800 MPa
n @ IYEe 3345 (rpm). F71H0] WS WS 5501 A3 o o B2 AdH
B =¥ 49, , (2)°] ARgHoloF 3t} 7|54
Adere] Foaddrie) Fe, 2e lélﬂ n & (09 ~ 1.05n,9 H
ol noz AAHolof sk, 4 (3), (42 F-EFst=A A8 & Uk
n,  ZA3-E (rpm)
C,=0.35+0.93d " : 27]9] B3t A%
d &9 AF (mm)
2 Hl%%! o 9 F S AKX F SAE YA WAE AL FHde 2ACE v A s 24

olstolofof g

3

Il
3
3
=R
<

o
9,
ot
ol
=l
)
= o
\./
rany

Tp=0Tp —ommmmmmmmmmmmmmmmmo—o———————eo 5)

A% A% WS B AL AR e AS
et (D2 A ()N @7 % shtel Aol Js) 299 3188 (MPa)
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3. 3743, 39%, 12983 9 14730 0 5899
(1) A&ea4 stolA BSYS o] ot & 3L thg Alo] o5 AHE 7 olstolojo} Tt
F14% W9 07 ~ 1.09n, 7= H94 9 ArcticER A4St 2 123 H4% €9 09 ~ 1.05)0,2
e BH71%0] A,
 +160
e =% 138" GG,

0.7n, Hth @& 345 WS M= U4 4 Arctices AR &, 183 09n, Hoh F2 3H4 WY

g 7 W% 39,

Tciiﬂll;gla)ckql[?)—?(n/n,.)ﬂ

R, : % AR A= (MPa).
ohi 800 MPa (3279 2742 W 2eze] 49) mh 2 AARES AW Aws A
2% 39 R,= 800 MPa, 600 MPa (gt4 9 eA7HYo] 3745 9 8% Z2dy
%9 A9 B & QFABEE 7 ARE AT AS R,= 600 MPao] AAte] &
wojof it

C.: Ag 9 A3 58 4% # 54125F Qojd A

Cc, 28 (NE #FA=

() MEFATA A F Y2 A& T FAE JAF HHE A&¢] SHete 2ACE vg A s 23

Hz7|180 sf e TA7IFS AF, 2% =9 AG)e FxRIAn
4. F&7109 9 s&ES

A
(1) A%ed He A%

2 Wz =g s18A9 olgo] 7FsstA ¥ A%, A&AxUo] HF F&7|ojadoqN 9] HEEI: Ha

YA 9 Arcticsd A F FMH] o] dis) A4 ¥ 0.7 ~ 1.05)n, W B¢
M, < 0.3M

0.7n, HEF e 5% WY A9, (ASEAY 8L A4 229 ) ol gl o) 5]
@)

M,,, + 3RAFNA 1 AFAM FHED (N * m)
| 9

Sop B A9, WEEDL ¢S v ] o8| 588 wesolor k.
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2 Mzl =g 384 olgo] 7 ¥ B, A& H AESH FHshe Aol Ht B, 89, &
e 8 Aol sAgt dxjo] ofs) AR ofoF gt

6. 718 AAF

(1) 9&2A2A9 4¢, § EA(BAEAS} eI e 2288 3 5 52 5 A&7 7I'le 7I9%E0lA
o nPEIE ¥4 gotof et

() TA7 =HA Az 3829 o]8o] 7hesHA dg AF, WEEde A& FF LAY SHEAY 2
i, Al&stAl E3ete Aol dish 2d7] SHEIS 68iE dA ofof 3t

7. W& A¥9 34

(1) F71¢e 249t 7|1 @A vEd AFAMAZEE o A=e S0 93] DAHofoF et FH2 139
©), Mzl AFd AF2d28E AstL 139 Ze o 2A2He WEstojof ot

() AEzA9 A WA 2A0A Aol SN VI, & ZEU A SLsitd A=A Al 284
= 3

) 349 2H=2 ol AFeAFIrs BA g9 5% olste] 2AE FHAok . 5%E 2o AF A A

A3 g solof gt

8. 04 FA49)

(1) Q4418 31805 235 HSIAFOR Astol ANENNY 589, B @ BAAE AZ7 B4R L2}
4T A9, B85 FAUAE Agsiolof et

@ A94 D Arctic5F A3} Bt} 070, o4, T4 WHY U FRF S50 A4 g

sl (0.9 ~ 1.05)n, AASNNE A% FAUIE EAFAE ol =t 4734 o

jusl
)

2

$, GAE FEE 240 ASote 1R8I AS Frol 9 gigte g g S Qo
1PN E2EHE b YA D Arctic7 ~ArcticosF AdtoA 749 3L (0.5 ~ 0.8)n, HHAE Tdfof

Sig=
(3) (0.7 ~ 1.05)n, AL HYo F7HE /A= YA 9 ArcticsE A8 L (0.9 ~ 1.05)n, IJA$ HYE 7}
Ae g8 HH719 BS, 8 Agol Fstrta Agshe Hio] et % dW 52 AFAA Heto] A
Hel AgE Qe o AHgE & Yt
407. &
Hegzzde 4 sinxnage]o] A9 iAol Aol s mi Al AT £ EE nzdy sy R
A& Egoto] T 7j9] ob] Zade g7izt AFEojof gt

408. A A AE 9 o}o]A HFA(ice box)
1. 9745 Ales At AHAES] & 9 HiXe Ag 2 A3 589 6% 703.01 WETE Arcticd 2 Arctic55w Al
o] A OMA AALEE ofolA HiA(ice box)2] 7]16& 7HAoF &ttt WA 9 Arctic6 ~ Arctic9sw AH
HajrE Zole F 9] AHAETL ofo]A HA(ice box)olofok et WA W ArcticsH AldroA] ofo]A HA
(ice box) A= sixAE A=4 e A4S s] 429 a7l £ 9 ofo]A HA(ice box)EHEH 37
o] AAZ} 7Fsdliok gttt SieEFAWEE AAAE B2 ofo]A HiA(ice box)ol 24 L4 HofoF Fitt.
2. WA 2 Arcticed AEOIA AAAE 9 ofo]A HiA(ice box) #9F ofyh AAlZoldE B W ERA 919
FE2 7HEAHE ZFolof 3tk olF s Y4 Aego] ofolA HiA(ice box) H AHAEC] AEEofof
=odiE 9 BAEL ARYA] AHHEE F3f 7HEMAE SIS 5 Slofof ok Tt AE AAE
& = UEE A Eofof gttt dHogH A77Hd

4 Qlth. ofo]A ¥kA(ice box)9] &g Hﬂl% }OV\ EES "JH ‘3-1 St vl x| =] ojof
b

é

ArcticSF Ao 5% 2 drg 2] e SoHE ALUTAAYS Wolok Tt o)F ) 520
£2 4N 5% 40 °CY LEoIH {ATT HAFY

3 W R A Gl9e B 180° 40 A Wik 2
¥ FU0RA BHAS ABST JAUAE AAdtolor k. ME WY W 9% Eo] o] glolof Tk WA
A9 W EUAAE Q84 HYOR BEL AT & Ut 99 Aol A4T A9, OE WMol Bug 724
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3% AWN5E 2 IALY A 3%
249 31845 e ALHTHAHl A4E 4 9l
410. 994, @ 2 EY A%
AYA 9 ArcticsF Auke] A9, A% R Alv] 03, Bk oz} B44 o] X BY4E I dEgas
7tE Sdto] A Eolof sttt SHERA AT S o]FA H@IAE= A XUt dy "rh
411. 333A
A 9 Arctics g AlElA BFHEE §3 9 U AT = Ue AddHo] AA=ojof st} I SUTE
Aut o] AXsta 7HE Sekg 2EE Ao AR "
412. ¥E371A%S
94 % Arctico~ Arctico5F Aol AS, F718e AF 2 T 9% F 371939 8% 4 45719 S
2249] AbZo] s -2 Mgl o5 S¥s| wefEojof Feh.
A543 749 42 2494
501. ¥4t
o] Aol A& it Ad-2 o] Mol g Frloto] T FAFEYF 3AS WEotoof Firt
502. &4
1. 5918 93t 24
- UAX(preliminary) 4594 A4TA
- AF PRI ARA
(5949 58 GM EE KG FAZ(approved limit curves)7t e B Ee 5949 FokedA=w7t #4849 73
st ARET fEtt Fos a7 HA e
2. ARE A% BA
- R SUHYE HoFE B
3. 7| Sgldgo] a5ttty Qo= EH 9 A=
503. H|EAEAA
1. AZo] ©2 Aure] &3 Ao fidt BE HA A oA HEARALL 2AEAY 9AL wET 5 L2

SE3for qiet.

2. H]&FEYA0] ditt 272 2% 104.9] 13 (D] ot

504. Arcticsg9 A8t

1 SAEAY AL] SoiA the o]
(1) ol Wl £49 4] 24

() 42 A 2A
(3) 22 W 4 Y
@ 9 &4 97
(5) £42) 249
2. £4%9Y ANL

S

o &4 o5 HEuYe

o O

4. 3% A8 d= TE Arctics o

122

|4
9]
T8 &= ¥ 3399 714 13 &4
3. SOLAS A|I-1% B-18 ~ B-48g ZL{4= Arctic

&4 W9 T,
9] ezt Heel AR Al Fools

2} B34 710]9] 0.045H],
760 mm Z0]

(D=9 ZoaF ¥
RE AdE H

1.26 7141 9]

=
>
S
=58

ZF
A

rlo

e 24gr
&4 9 239 4k 789

=2 Mute |

L5y BT

3o ¥

SOLAS AI-17 A7.27&°] Hofd 5,71 Ze HAIH A 10]ojof gt

AJHFo.

Ly

IMOZIT7h 7pe FAEFS] £4294 A0S BEfolof &




3% HU752 #eSALTAY 3%

339 W &4 9A

= Arctics# 504.91 139 ¥ &4 94

=

1 Arctic4 ~ Arctic9

2 Arctic5 ~ Arctic95g9 F+F2A

7127 2 o199

Arctic5 @ Arctic65g Aldt

B718% 2 ©|919)

Arcticds+& Alg}

NIl § e dole 4uyxel o]l &4 WA A A% L4E94e g9y u wum

5g Shte] A4k FHOR et

r [¢]
i)
&
-
ok

H &4 W9lE 504.9 13 TEct
99 ot o AR 7HEE 4 At
B-48& A8 MY 13 9 230 +48% ¥ &4 9ol distel SOLAS A2-1
ZA/gE oA 1o]ofoF Qhet.

50 m olge] A Fe 539 &4 Wl Hsf 63 A5 242

3 SOLAS 11]2—11 B-1#H ~ H
A A7.278 F9H 5,71 BE

4. 38E HE Ox %= d¥do] 5
stojof ot H4vts FYO S
Icebreakerd 559 YA 1%
Hob7] ok=tt

5. 24 o

O

L

L osfuolojol Stk thah AWAYS A71HCE SWSHe Ieebreaker3
W 2% W EAESllA 63 2AL WEstelof S1aL 539 LWL

) _II“N

Q) 71 42 78 wAEFA AollA Sl #Agder Ausor S4E Holdd MY - A% & B9 1/5
7

(3) 243% ¥

6. &2 U4 87

(1) 3% A5UAGNA, Ao BPFEIM Z7|ueiE Foli 0.05m ol4fololof Gk iAol obd Akt
A9, SUAFY 59 o] A% AFDACIAL A3 HIJeR] the Z/IWERIE Eolt 0.05m olSHE, %
o g ol 588 & At

@ WY Wl g BAze BF A 2 DAASFAE g7 Ao] 207 olstololof ki, Y FH B
FAHSHA7E ASH Foli 127 ofstolojof T,

() &4 298 AL FEW %O 622 FHAok Ak HE ALVAGNA BES FH 9 4F T F4zo] ey
Gz A4 20 9 g ol4olojof B,

ml:l

] 97471 9 HEE Bl vl FEoR AL" 4 9k R el J47gow Hrt
(o]
= 0.

@) 74 B % A G
"ol 207 WolA ) GZF2 4 0.1m oJofoF gttt GZIFA ok 49 WA 0.0175m-rad ©]

®) ﬁﬁé%’%ﬂ%

l~>l:1

& 77 e g olgolofof gt
3t 03m EE 0.1+(Z,~10)/150m g}
ote, S¢d QAR s = ofok gt

G, B9 249 A GZakS A4 005 m ololo} 3
e 24, gu g 429 A7 ol A
F A2 A olslolojop Bk, olel® ATl FNEE U FFTE
o ed AT £9E Bt g,

H

» H)3]-2-3k18H] A 2022 )



H715S A= AT AL 3%

b gee 1}354%
(th S2A0) S2YT
@) Fo) B0l HAHT A b BAGAT) Qe 97 2HHE Seolga SuE

506. 4 A4 27

L A% 8 B &4 Aol 4049 448 904 4 9t Y, 5 T selnt 44 25 79 4l gelo
%,

2. 59 AAE olF B, YE, Tolx, £, A, A L gue] A4k, 4 ZANAY 1% 2 BF 24
geste e A9 4+ ULS Hgstolof k.

3. 439 270 AYY F9E AL ArcticEF A% L YA 0@ Po] Ame] W P YR 5T 5

124

3 760 mme) F A oIF AA7A0) s Ao 2nd zafqﬂow i
XL AL a Ao Re Adujn3Zd9H71x9 o] u

% A 38 74 20200 AU ole] o3 Aot Ak 39l ade] AFY ol A

o Tl 7|#A o] 40| 20 m? 0|kl B AFENA (working liquids) S &5t A2 Aestii o]%A

7t 998 280 AgHIAL ok Btk

A ASYY B FL A4HAE e BE ArcticsE A 9 A4 AL, A4va Aun 4249 §

e A9 A Aolo] £uTY] 0QBA Sbo] AEA Prhd, A H4R T felA 4%
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4 7 vekA 2)(Winterization) 47

A 4 & HeAE](Winterization)

A1A Qe

101. ¥4

o] Fo] 2L FAT 7|FolN et Aut & AL iy] Br EHHZ g o} A R AF 57
2 5t gFe] 528 ¢ e ALl kEFHe A 1“1544 AgFol ALAHE 7Hsd & A=SF 23]
B3Y 5 Gl Wede] AFHelok shH, H5EAL YA oloF dt.

102. Z‘LQ.

1. o #) Age MeAgols, A @ AT A8 Tk Aol
2. o B9l a7 vstel 14 Ex 28 £t 339 AFR/RII FEE 49, 1% Kb 28 b 349 942
F7h2 A gstelof G,

3. AL SAAN) eataze] 1 A AALES ARstelor dt.

4. o] Fo| HEL 9 A YUILES /202 W (1047F). of LEE A4Hel LPol= HBHA g Uik
Aol A AA 3ol dhste] ~10°CR FHete BFLEY ujEe] WED 1ER FFLE -10°CHT HE 7
oMo eapazel e HA LEO] HAE $EY] wEe] HALENY LA Haskstel AP

2017)

5. o] A9l a4 wat WIAEE g Auto] st oS T2 AFEI|RSE
DA G)7HA]9] 3= dEEe FF, G522 T o]59 XPOE RofF £
E2(-35) S(A)S} Zo] Fofdt 5= qit}) (2017)

(1) Winterization H(p) : AA729] 57} R AA ti7| 2%, 9 A@ste] 289 a0 wEoh= 4

(2) Winterization M(t) : AAFx9 97 4 F4FY AE7 A7 A4 d7|k, 1o Adste] 389 7o o
Z5le Ao

(3) Winterization E1(t), Winterization E2(t) E+ Winterization E3(t) : A& 9 FAE0] QF 47 tr|2x
19} doto] 48~629 970 W&ot A

(4) Winterization S(A), Winterization S(B) =% Winterization S(C) : E¥AJo] 780 HAH gty A3}
749 a7 W&ol AL

(5) Winterization D(t) @ &% A7 d7|%, 1o Asto] 8Fo] wet ditdA 7 HE8H At

(6) Winterization IR : 939 WA AT 3748 WEot= 7

6. E 412 A9 Winterization 55 A9 93 JRE Efﬂ—v—‘:‘r o] = B % HA Y7 HAA2Lo At
Winterization E1(t), Winterization E2(t) ¥ Winterization E3(t) 559 <% A& 7|£2& 3t}

7. Winterization E1(t) 532 AFS YalAE o] &9 4o AH3lelorsta, A&7Fssithd IMO Guidelines for
Ships Operating in Arctictic Ice-Covered Waters: MSC/Circ. 1056 MEPC/Circ. 3992] #3& w=sjof sith

F7VETIANGoR Hogit), o2
At (1€ =49, Winterization

O

E 4.1 Winterization 53 87 o2 23 =24

Winterization _ s F A JAHL o3 27
53 @7 4 G71e= (°C)
o POETERE =
Wmtzgl(zi N enw g -30°C ol | - o8 Bol, AL TAlAY A E: B F Fafoto]
' =5 ool A4 EE 3
- PR EREET e
Winterization BE 4Y | 31°C ~ 45°C | - o2 Bol, 57 5% AL F9L A5Hor oYt
E2(0)
At
Winterization S8 Ay _4goC o5 2L -‘:0@101]&19] 27 &% -
E1() - A8 Sol, FAWIA 9F Y A

SH2FAd9A A 2022 125



4 7 ¥ekA] 2] (Winterization) 4R

103. AlEAE
1. Winterization H(t)9] 3%, A&d AATLRE
2. Winterization E1(t), E2(t) ¥ E3(1) 529
Zglsl "ok g 7159 AA 9 A
(1) l:ﬂ-o]—x]ﬂ 7]1— ol HzﬂQEE_ 7}+z.3}
(2) F3A e 2L LHE] 5=
(3) B2 7HAS] BA (410.38%)
(4) +9/7% 7rd4dH 9] ZAl (408.3%)
(5) ¥ AAAZA (ice removal measures)?] A1 Z= 9 X (411.38%)
©) AFTA 9 FE2 W29 A (409.3%)
(7) Be/AR 9 A 39919 wix9 Al (405.3%)
(8) F/EZ 713 Hjx9] A (402, 403.3¢%)
9 =29 wB/FEEY AR FA/71E Y] A (404.3%)
(10) &3 A7] AE/TAHEY A= BA/7tE AH|9 A (406.3%)
(11) vAR| 9] ekAfe] Al (407.3%)
(12) &5 9 H4 H249) A
c fA 2 E= 7FE A A&HRd &%
gl 2LoA9f 7Hd HH|9 ARG
« B/ dHo AHEE AdE Ando] B OE JES AL BE(Im)Y &
. o8 9390 AL
F2AY ESA7IAT Y AAR 7HEZ 4E/AF A7 A B A
A7) 9 /A2 ARe B A
© A Aol AMEE £ Sl WA 2 A8/ X AYd AR A
s FEA/ARY /A E/EER & 9 gojt} BEE A& IYA A

o Au AE Ao Aglst ALE-

2 Azl AR SF9 A7 Zeksolok stk (2017)

eRE e A2 ek, o S 48-639] A0
YEE oo AT FuE Tk Tt (2017)

L

o] &
Ho
}

Lt 2

#
4%,
s

ﬂ.lIFLI o

_‘_:

2

0

s 25
- ef /19 2900] SRR, 7] A9 29 $3% 03
)

3. Winterization S(A), SB) ¥ S(C) 5&9 A%, 729 #4o| st Aute] HAE Yd&5sts EF U 29X AH)
o] A 9 AXAE ZﬂgﬂHOF Eip=
4. Winterization D(t) 532 3t titdAe]l FL, 848 AFSHE AL AxA 7+ AZH 3, AF 2 wjx|of

oo GO AFL 71F0R SHe PAAY vhiro] AZolof et
5. ANF Wi 29 AALE/BF Aol B AL AFe A4 Foslolor gk o/lol: LErt e
BTG, AFFY L QHHOE Yt S IS TPV 25HolS LEL 1Y e F4E AkEIR
£0] -21.5°CE -22°CZE g}).
6. WaHAE Phrele] ARG BAlo W sholof St

Of

104. A9
1. MDLT (Mean Daily Low Temp., 3¢ ¥9¢ A &%) (2017)

MDLT(7,)= Auto] L3sh= AFoJA LA t7|2% B+ (mean daily low air temp.)9 AZF HAAE
gt} AZFo R LFA G Agto] A= AF, 70| 7t 7|7t FAAE Hslit

Mean @ BAZIZ B9t BHFA 109)

Average @ o}F 59 HIF

Lowest @ 47t B+ 7|7t B<t9] HAg:

MDHT : 4717t %9 YU(daily) 1 2%9] B+

MDAT : BAZIZE 59 ¥U(daily) B =9 Hat

MDLT @A77 <9 dU(daily) A =9 B+t
319 412 JHnE g F HARLEY HE HojEoh
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4 7 vrekA 2)(Winterization) 47

.}

o

\\E MDAT9| %|X{Z} Lowest mean daily average temp)
MDLTQ| _._II{ %t Lowest mean daily lowest temp)

- -
18 28 38 48 5% 6% 78 88 gg 108 1g 128

2. 9% AA 71k (v (2017)
o 4A 7] L% (1) & MDLT (7))oA 10°CE Aet 32 Hetch(t = 7, - 10) 98 ol 7,7} -20°C °4 ¢
£ -30°C 7} "t} POLAR code®] WE PST(Polar Service Temp.)”t U&= A%, PSTE Y4 AA d7|2: (H)ZE
gtk 1otk & A9 Higt AT 4+ Qe FAF7IE0] Ik, 3% "Te] HHES Ae VEEE vWiAS =
2 AA qrlees st (2017)
3. WR AALE/E73 AH
AFTYG 9 71d FH9Y FFEAARHY AAHS(103.9 53 FX)
4. ‘:47]1

F Ex JHIE Eoo] 96 AR EHE 2E F AR 97 2]
PVCQ‘r ZE o34 e UE W AR HoX 75Y &4 §lo] A £F% ¢35
=8
5. 7FEAH|

A7, 371, 718 BEe UE FHR VMEE ste AH 9 Al2"

[N

i

6. ¥ AA$H(ce removal measures)
371, &5 B 27, 5 T, 434S THE = U2 U R WS AASE HHE A EHE
Aut Au) Bl 57

s
S3) a
Hozly Hose A9 ¥, 2o, A4 9 gH] fz2 Z5(recessed) A4

o219 A | 2022 127



4 7 ¥ekA] 2] (Winterization) 4R

A 2 A Winterization H - A2949 AFLZ A=

201. AAFZ A= (2017)

1. o] A9 4L Ard AEE AASG A FA00 ot Adet LARJME 7= FY 552 Ass] A
ojtt.

2. 42 % 39 4200 HEH =& BAQ] AAFE AEe 432 HEH

3. 483 9 ZA7E 39 139 AE7F 242 2 I¥ 429 AREL AY 55U dolls, 499 53 H&stoof
gt}

4. 42 % I9 429 279 Hsto, 7|8 RAEES B 445 TEH

5. 838 AEE AF € A3 29 2% 639 87 Hstolok it

# 42 AnFE L SF @o17)

A

SYH 0.4L ol FUYE 0.4L 0|9

1o
zH
ih:

22} (secondary):
- (Yutgog) Lzt
« CWL A A&t ¥
+ CWL A% gz

1%} (primary):
s e

CWL A% FAtol=ga Az
EA
=T
Ague] 25y
- BERY] AEYAW D i 11
© E5A) WYHE gue gu
- A% F Fpay Y

gt

Ol

D Zol7} 250 mE Wi Aure AR 0.4 L7HS E/EH & o)L ARg-stolof

2 Zo] 70m Wi Aol A%, Holk 329] gho] II[o]ojof g},

9 D/DH & ol4olofof 3ttt

9041 olyolA, E/EH Ex FHO IIFe] 8F5HE 129 7t 2w vulE 51 +800 mmeo]4olofof Jtrk(<
1,800 mm)

5 CWL(cold waterline)2 #4 AA &44 (BWL) oF 0.3 mz 3}, (28 4.2 &%)
O 97l w&2H AFuoe] R wo] AL HaT 129 o] L&H Wi} 2 SFolojof shu, I o] E
2 4 600 mmojidolojof gttt & &E A4lo] &Y== F9 LHote 9 Hee ALY & At

Do A 9 AAFH 38 179 g
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47 WA E)(Winterization) 47
43 A5 FA 9 F AA g7k 4E AEAA (2017)
I =
-20/-25°C -26/-35°C -36/-45 °C -46/-55 °C
BFA (mm)
MS | HT | MS | HT | MS | HT | MS | HT
t<10 A AH B AH D DH D DH
10<t<15 B AH D DH D DH D DH
15<t <20 B AH D DH D DH E EH
20<t <25 D DH D DH D DH E EH
25 <t <30 D DH D DH E EH E EH
30<t<35 D DH D DH E EH E EH
3B <t <45 D DH E EH E EH - FH
45 <t < 50 E EH E EH - FH - FH
IRy
-20/-25°C -26/-35°C -36/-45 °C -46/-55°C
BFA (mm)
MS | HT | MS | HT | MS | HT | MS | HT
t <10 B AH D DH D DH E EH
10<t <20 D DH D DH E EH E EH
20 <t < 30 D DH E EH E EH - FH
30 <t <40 E EH E EH - FH - FH
40 <t <45 E EH - FH FH - -
45 <t < 50 E EH FH - FH - -
1 &
-20/-25°C -26/-35°C -36/-45°C -46/-55°C
B5A (mm)
MS | HT | MS | HT | MS | HT | MS | HT
t <10 D DH D DH EH E EH
10<t <20 D DH E EH EH - FH
20 <t <25 E EH E EH - FH - FH
25 <t <30 E EH E EH - FH - FH
30<t<35 E EH - FH - FH - -
35 <t <40 E EH - FH - FH - -
40 <t < 50 - FH - FH - - - -
sl eaeA 4 2022 129




4 7 ¥ekA] 2] (Winterization)

4%

Strength deck

03Lte07L

Fwd and aft

and contiguous to
x=0,6m

Continuous effective members

above strength deck

Exposed deck

Sheerstrake and stringer plate

Side shell
Ballast waterline (BWL) +f

x = distance for plating and stiffeners attached

the exposed boundary

Fo3m
I9 42 AL U 5539 £=
X 44 ARFE 9 5F 2017
T2 72L& °C Az =3
Zo|7} 0.09 LEth 21 AA A . FHEE= 459 AY 9% A= 535,
SHE g & 12 (2 =& g8+ g)
A, A9, 299 Huag RAEE Qg AW 593 A7 55
% gsels v o (1F2T 52 2oL 99)
AT g t+10 J1G=s
AFT EE9 ¥ AY
t+20 05=s
s A% 9w
&2H 44 @ AIX 3 4.2)9 410 I=.
A%Hog vy i 9 BA Y (D £+ DHET} £ "o E 99
Zol7k 0.09L wgte] 7le k=E"H FX.
& 2 Au)
(@, E93, £29 O]Ebreakwaters), 33 njure mg glo -
unlagged 7FAEH SYFZ, Aol=
239 =
FHAR t+ 20
Au|Ay, g, HHE, SEHA 9
I =74 A JIS=3
A (AE&Te 23 TS ET "
FE 2R
DA ' Wo 2883 (built-up stiffeners)? A%, B9 ZAAL 9 B (single stiffening memben)& &3}
ofof o, & BA % A8 a7 metop sttt FFEAA(bulb stiffeners) ¥ A2 X' ¥ EAAE 7M1 BRAY
A%, dET A8 AE wete o

130

H H
T T

23749 Az
28, 4A AL

T

re

249 U

AE2 B 440 DHET B, HH ZAE,
H 459 wEt
Aol A3Fom

=

se, AR A= A9
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4 7 vekA 2)(Winterization) 47

B 45 H, ¢ ZAE, gf &, SHHY, AvAE A% F2F € TFEF A= (2017)

A =2 1.2)3)
= x4 71&EL%, °C
Z2E S4E
AR 2 dukg eazt
QA 2 A~ H EA =7}
T t+20 =T T o™ %70]—%
Uy & & ZHHA
Z714 AL g
T A R ¢ Aeg F4E A88 GRE
=&
AR 2 et wazt
Sk t + 20 SHT2E A FAE G
o™
E} & #H ZAE -
14 A5 Ex
. t HNeg Z27E Aeg dE
AA I dukg AT
HAYSH t + 20 E2 2ax
= T T o™ %7(;_%
Alm| A
z718 A& g
I g ' Heg wE Heg e
wEy
AA L A ea
27 AR t+20 $HTRE P2 FUE -
- 4AE
(o] FAe}t AZH
e e Z71Ad = E%
Aspwxy | AT " Aeg 29 A88 BUE
gy
D ALg 2720 A9 AF 9 ZAFE 289 17 58 &2 B AYPLE, t+5°C9 -20°C & & oA 27]9
B A2 AUAE F& 5 Slofof sttt
2 gxglo] MAEL SR AL AE¥ AFLLEES + 20°C7HA ZF7HZ 4 Atk IY H 4.87 Zo] 0°CRT &
7| grotol k.
Vaggel 49, AF € AAFE 28 1% 63 WRE =

A 3 @ Winterization M - A4 9AF 9 FAES A= 2017)

301. 9
1. 059 872 9% A7 fr]ero] =29 JFE U THEC HuE fiog it
2. The Sl o]Ate] WMo g o] AFF ook gt Iy theo] W Y "al gt
(1) o] H9 a7
Q) FAEZ/FZAYHE
(3) B3 QS 7HoE T /&R
4) eHLZo|A A+e AF
) 71A ABE, 21 37 A7)

302. BA 3

L Aed] =29 OHE 9 THEY A

w

o

He AFSH BAZ AZsolo @

303. 9F4E 9 3AE
1. % 4.6 9 19 430 gAH

€

1o

o

9 FHESS 304, 305. @ 30691 welop w

» Ho2gHA1arz) | 2022 131



4 7 ¥ekA] 2] (Winterization)

4%

B 46 99F 2 THE 58

IHE THE 55
e 714 2 A
A9l F=H 1
71o] & i
= 11
qEHA Aol 4 I
AAEE(foundation bolt) 1
AE A II
AEH v 11
7101 & 11
o o = I
e e Aol 4 1
AANEE II
97 2 e t
oA I
AA] Ao} T4 1
£ / Hojgy / HE 111
JIAAA Y 1
Jez/FE, AE E B il
37
aze/dE 4, AF € 29 I
BA HA I
A2 EY 11

HjA; ol Az 2

ot ]
o II
WA II
=G (cargo lines) e II
7IAA I
EE I
SHe djy &Y I
@ i
37 I
SHe 7MEs71H o I
BE !

132
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47 vFekA 2)(Winterization)

E 46 JAFE 2 HEE S5(01H

VE THE 53
KA e
b I
EdA I
71BARY] /4 Wy I
EE I
Aol& F71% I
2R
) I
=a5)7 ZdA I
- By I
EE I
o 11
EEF AA ZAA] II
L 11
Zg A I
HlAbASE HE I
Ak I
A5k 11
& 7(fire flap) I
7o 4 297
fazds I
1u 49 % A9 tasRee uy
ARA A A2E I
@A o A5E A 9)
AT L Aerel 2YR @ BT - 3 | EUAS/AA !
A/Z2AAE & EIES I
A I

A7) et /ol PJEl/HES BUE A%, 49 ao] A7,
OL% Holx AF U 7Y 48 8% 43o] 7128 A350lofok Tt

=3

Gear wheel g Cable lifter

Gasing Chain stopper

| \
‘ e Stripper bar Anchor lashing
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1 &9 87 A2 Aro 57 9 9% HA d7j2ko] 7|Zet] HAEF £59 =4 APE A= T 5ES A
Zot7] Astolh. I9# g0l gt ttogA, ole tfi5st FARE/A=T4AT40] 289 4 Sich.
% 2, Wi (steel strip), @ 2 B ARSF 2HE o] # 439 Ig0] A

9 FAFE SH 6F3 BASel, /)T L AxY PHE ASHE W, 88 @ BRY
gt A2 AYLES 24t o A8 olg ety BHEE FARE/AFAAFE] |
=]

B 47 A2 AFXE ()

. 9% 44 grleE
(mm) -33°C~-38°C | -39°C~-48°C | -49°C~-58°C | -59°C~-68°C
£ <10 0 0 -20 -20

10615 0 -20 -20 -20
15¢t<20 -20 -20 -20 ~40
20¢t<25 -20 -20 -20 ~40
25(t<30 -20 -20 40 ~40
3035 220 -20 40 ~40
35(t<45 -20 40 40 -60
45(t<50 40 40 60 -60

A2 AFEE (I &)

=7 9B HA e

(mm) ~33°C~-38°C ~39°C~-48°C ~49°C~-58°C ~59°C~-68°C
¢ <10 0 -20 -20 -40
10¢t<20 -20 -20 -40 -40
20¢t<30 -20 -40 -40 -60
30¢t<40 -40 -40 -60 -60
40¢t<45 -40 -60 -60 n/a
4550 -40 -60 -60 n/a

134 ©D Y5 FAurA A 2022



47 vFekA 2)(Winterization)

327w 7F 300 N/mm? o]qel
FEZE7 300 N/mm? 0|4}

f o3 490 FolW 2F2%9 A%
o 71&7). &Y A%

m : #Ho] A

=5

Azl 54

e 4% OE m 3ol
dE Sof, FEggo| 300 N/mm’Ert 21, QB MA 7| e%7t [IF FAE] thaf -40°C 7

o *]%1259} 712 # 4.90 TET

) a2 aAEA A 2022

1277

—°r D 34]
SA°l v 45
, m< 302 3},

Hol B4 YT Ao AR el FFYAY A
A8 % Ao

Ee ATt 34

1Y FFIAE

e HoR FHIE.

A2 AE2E (11 3)
= 9= 47 frlew
(mm) -33°C~-38°C -39°C ~-48°C -49°C~-58°C -59°C~-68°C
t <10 -20 -20 -40 -40
10<t<20 -20 -40 -40 -60
204t<25 -40 -40 -60 -60
25¢t<30 -40 -40 -60 -60
30¢t<35 -40 -60 -60 n/a
35¢t<40 -40 -60 -60 n/a
40¢t<50 -60 -60 n/a n/a
2. B 479 13°] HL5E 4% AF 2 ZAE 53 63 o1 A=rFFL vHL) 4,
3. H4& o A2T FF MXI(J)% Yutxog EA FE-S2(N/mm*)Q 10% o9, Hdj 50 J o]t}
306. HFE 9 F2E
1. B 482 &8 A 9 AAH PR AHEHe @E 4 F2E g A2T APEE ZActs o AR
=},
X 48 RE 539 dg A2 A
QE A firjex
ARSF
-33°C ~ -38°C -39°C ol3}
IF 91 -20
HE g JFEoof gt}
1= -40
(1)
3¢l Az R AHE REY A9, ABVLEE +20°C714 271 2 5 QAT
0 °cutt ¥4 gofof itk
dutd oz FH4 Ha A2 F4 AUAE E + ) (HED #Hof st}
o 7] A
E o Ha BF ouA

olX
ol
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4 7 ¥ekA] 2] (Winterization) 4R

X 49 8F AE729 9

B.:r";/jiiﬂ 4 ovA 4, Az g2y | o 127 g %Eoi}jlg} Ap21 %_f

e b AFLZE°C m m®| F, oA 7%,
© J f, °C ]
0 27 +0 3 120 147

3. 8t TR0l HA FAHES BIo] gt A& e A9, AT AE 2k R A4 g7k -33
°C 41/ 1IIF FFo 875H= A2T A REHT 20°C Y 5= At

4. #3272 518A gt

5.305.9] 70| 713 @ AAE FGF AFHEEE SAE 9 FAEY A A5l Aok gt

307. 715 A=

L 7lghe] AR BEold 4w, Wy 9 BRAEo] /@ P A2 THE AgHolAL A9, AZAY ANE ©
eof gt

2. 9% 44 dr1eEd] =2 A7 AoBe] THES Y LEoIA AFeslo] AFstolof det.

A 4 B Winterization E3(t) - &= 9 Z+ FAE 2017)

401. gt
L oHjd, 75, AClEd 22 BEE 9AF 2 4 HAES A2 ol U k&2 Hase] A8 7 & 79

Sjo] ojE Ul 24 PHES AW BT PHOR AL W o] JyozNy Busolo gk 1A BE P4
Il

2 3 Zﬂﬂ 1& l
) 274
(4) Hi=
6) 92
6) A= A=
7) 8%, 715, A 2 19a A
3. 7kE A7t Alg2 35, v Aulso] AAEolof ¥tk (2017)
(1) &&= &l g
(2) 712 A FACHE drlol]l BestA £ 2% B gl WSkl Fuo &4, 1, aiH *F ZH E
€ AT o 4 e A2"EY B9 A&
(3) Alof AH]
(4) 2% ZE o FA] HA
(5) FHAT] AP A4S oS = 4F L FAFH 68 2% 2010) WE AR FACHD o] ngos
A% AU HHE ZAT 4 9 B9 48)
NPT AHGEE 7] HB A 4F L BAFH 68 19 9] wEct
4. PVC 97 Exe o9& $EARY Q7 ARSETE, F3 XA JA7 AAHA R
gttt

Ju
e
it
ol
=
o
ul
<
)
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4 7 vrekA 2)(Winterization) 47

402. 71239 Wk - AukAkgt

L7 g Aol AAE S857] 9 e F A 7|2k 2004 dgstA & 5 lofok drh

2. 78 Rl X" S8E7] 2 A¥le I 789 R AARE B FARERANA A8t e 5 9lo]
of st}

3. 18 9 2304 Q3= ] @ 7149 43t =S HAGH] ste] ALl 7tdAuE AXT 4% 9ok

4. 13 9 2310 QAL AEO] HioA QFEL e AH|S m3lsto], HAF] 74 U ZH|S w3tstojof diT},

o 9 SRRV FVIRAE V1R AR A F7I2E ARl Astoof it T1Efek AR
7tEd 713 £719 AR, 471 ¥47] HiolHiA B wi7]7RAL] HioliiA 3 22 v

715Ul A,
2 7RE 5 A

2. YARA 9] sg FYFole WA AF 14 B IMO MSC/Circ.5049] &84 ¥ 249 d4F
o A F 2o w9t Ao we, Wol dFge WA ¢l ¥4Z FAT & Qlofof Ak ERE AANA 7]
o] d&FdiEgor AT &+ tk= Aol T8E A5, AYE AL Fdt9 V1R dAE st A% &
< OiA ek 18 4 A

3. 434 A A7 3 FEEA Gl 29 BAs] A% AEd AAE

(podded ®& azimuth) FA4X 94 % al 4
stojof gttt E3E 7FEAH /= FE8S 28T, YT € BT AlFotojok it
o

4. ZEV7] F4Fole A2 At da

404. B7] 9 7 FAF G A
L ol =29 B FAEY A=t dF A di712=00A ARgstet AdsiAY Be WA F4F0 A
A 5

I, o,

fr mo
o
3
_o‘_ll‘

NN
e}
b
H::
fol
l-N
N
U
>
LU

2
YAstolot ATt 3718 AHgS
g,

4. 8 8=0 AHEe BB, AV, A7 9 A B AABAE A5G 8 AAZA AgetA @2 B
de SHE AYAM ez iE BHostolor gt HId £ Qe o] AT =29 HEE= 9AE HAAY 7t
e FE2E Ee WE 30 Eol e AR ol ARSI of frt kEHE A AR H= AloIA, AA7]

S gAEA S Yo AATE BV Brele tEEE A ol fAIStelof gt $8 &k AREEHE WE
dFolold, &l B AYA EdAvEos 7HAARE sHEolof gt

5. 7FQAR7E AAHA ¥ A4S, 8 S0 AMEEe EE, AR, A7 # gARAE R A b7 2E0A
AHgstedl Aestoior gttt

6. MAUFY Ed dAA 01 4T Alo] WEE 25439 dWe 9| 95t 7HEdu|E dAlstoiof gt

7. w4 E2 et &, 7HEEE HATS Wl HAlstelor itk o]Ao] E7ed B, #Y Ak WA A
e AF GA H7IeEoA AEstetl Astelor it

8. &2d e % sl & ¢ HEoM F9 2ol Hiet of o] WY F A9 BRERAE Shojof it

(D) s 2 A9 2" FES WS ¢ ARSE 7HEEe 799 Wiol fXste AtdEE dA|stojof gttt

@ 7&““&«1 7P W2 Fdel =]l BEE HASal AN & AR AHE A A5t 7 | Edel 371

= @_ZI stofof gttt

®3) 7?‘“*“ < A% <FAE ZFoloF A

9. 4 AolA AgHE SWFAC FFHE 71 S712HeRREH Hosy| A% 2AE stojof A oleHE
1 AAIE sHAY 371 AE7N(air driers) T 7FEAHE HA|stojof At E&W Ao AAE B9 7HE
w2 B2 i WEE dAstofof it

10. HEA] A HFsE AALE S 2ol 403.9] +4€
AAE fste] Hol(bay) R 7HAEWE HA|stoiof Jte}. F7

oin

ol

¢

]

e
e

254 NG ol99) AAAET AXHE A9
2 L 4030 FHE AT A 4AE A

ol:o ok

7]
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4 7 ¥ekA] 2] (Winterization) 4R

11.

12.
13.

14.
15.

1.

10.

11.

12.

405. Rul/;.]]e xl—u] 9 7tu} 3_;_1] ‘19,] Hl-5} %
A

‘6‘1— /\ 9\11:]—
#5599 HopEas o %7 AATE AAstolol k. BAoR, T YA B
9 B olgAl AAT FI5 IS SRIRE BYNF WU, 012 DA S0z ¢
O Tt A BIE BRS EL BAL 9 B BR0EG ASdct G0l /BIAE Ao) AHGTAAE
ohj =t
S se] A9 MiEBEolE Y48 A% A 7] AATE AXstolop B
B5g0] AXHE A, W 7o U FEo] AU AGMuE AAstolof ek FEo] Aoy R
Qstel 3 AANNEG 2olof Gt
AZTT BAAE ATHeE gt v @ PHEL, YL 49, 408.9 a7 AYstelor At
oRBH BEHY] Ystel, FBNEAAIANE £ET TF WiET] JHAANS GHslolo stul HolulE
ol 37 BAS A% NS B30} Tt

do

<)

—

A
A ozye A9 WA Baselol Atk fetozi, Ty YBTGo] AF5o]
411

Jo
& gz,
o) —5H

A 5L I Fol
of gk 3 AAGH ] s}

=EE Aout2 WozRy HEsly] 8] Adet A HoH7E A Fofok
& 2 7T 5% &2 dA9 2e WHAske AV AFEAk . AAl= AL Fdo] Adsteiof sk
et 3ol 71 Adu7t Alg = ofof 2t
F AR = 404.9] HFstofof gt
7] Avl= 406.91 AgFstoiof gt
T2 wolZ(hawse pipe)e 7FEE= FH AASHAY et 71E vt AL HozRy HIEe 790
AF A4 ol 571 42 WETL HA|stofof gt
FHeR FsHe A 2 FAFS B9, WertH HEs] ARt W A7 S71ZA7E AlgEoiok et
T2 wojZ(hawse pipe) MAHT(wash line)> Fo|Z Wio] ZRjoziy HIE ot d&HAY &8 E= 7ML
Au7E AFEolof gt W AAE %t g Aol F7] AZRIE FZo ook et
3Rl 4ol AAHo vy, ZAAego] AAst=s WrEHE 71E Au7t AlgEoof Atk 2AH FE2
o] dgerRy Hod 4 =S 7HE Au7h A HooF tH408.9] 9% Hx). WoRTH HeE At 1 A
AZAE AlgH oo et A ool - FA= 2404 o] AEAY 7tE Au7h AlFEofoF g,
EEE AR FHQele AES 9 ASHAE AT Eoior s, At &8, 2EA AL fbRol bRt &
& vl g Z3A(flushing) A&7l AlZ-Hojof gt

st 5742 ul(lifting appliances)?] A& S Ad R 243 99 27 120 w2 oF 44 di7]2=0A

A folop gtk
o9 % AF G, BEE D THE AR ST A% A 1L AFHET AYstolor

Of

St}

406. ZH7]1dv]9 HrehA

1.

2. AYRAEE WAV TN HES PeHAex

138

FeP7|SoA FHEEH oz ARG EE AL AF
|ofof Qi

)lE.
ol
2
4
2

2 69 174 102.9 1394 2FHE AFZAMR 23

r-lo
2]
ol
-
s

E3stolof g,

Ao L Ae

.w‘ﬂgxm g% 44 GreENA FET 5 210101: St3 /1gE Ael Axsolo shul 4L 2ANA FHE
22 Agsldl Agstelor Bk B4, 371 FUTOl BE X £ stgAust Axslolo st 9% 44
“4171%5011 HYY ol&WS 2 W2 A2gols AAY R EL AGHu} AgHolol Ftk 3] AFHA

7+ AEE 39, 3k Azselol At
SRS 37 BYTE W AARA Bl Q4] ostel AYozRe REsoll Ut EF, 7159
Foe Gede Folv] SAste] WALHAL A5 %S B WAL *l%% W el 45 Fush Aslolop
e,

vl keEFo] AAHE Asldle B AAE 571 A% 9 Ee W AAZATE AgHoloF . AEr] Wl &

7 9 SER A% 2

stojof stei, 0|22 S| gIste] AT AL} AFE ol
of gttt

CAPIEY keE FAFL HA AALEANAY ARg] 2etstoiof gt

H2] A 2022
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11.

12.

13.

14.

15.
16.

17.

5 B AA FELERH k& AClES EIo] A% 2A7E AZHooF Atk A& kEgRTE o B
SHEFE 0.5 m7HA AFsHAL T:4711(closer)°‘ 35 GAMA dgstel BA HEYAAE Ao et
7T EA] E’o‘“ +9 ‘—lH ’\Hxl gr2 gl 11101‘*— A YA fste] 7taduE AASAY R dA 47

. g2 % AlzAtel] s PAE AFee A AL Hgstofor gt
10.

dolel AE719 A% AES Slote] 471 L FYoE A AFI|Y 2L WA A% HIEAT} AR
Sofof gtk dlole BTl /AGHH L ALG TelAd AAY gl T o] AgHolof Fe.

7ol BAE B9, 7149 AdAel LA SAstel FHE AW W AL WA 9 BEEA} AT e
of Wt AZH F7|S Agstolot shul AL QU ABHolol Wk 71He FAWE AT W 1A
A4o] dx|stolok THTh(404.9] 9% H)

QAR 0l9)9] AZF 9 Ago] g AGoIAY Yool Egol HES A4 ¥ HuYe] UHOR AolH
T 2HE BRE Yx5o] A slolo} Bk BREL Ao vl AL AL WS AFsholok shul, W
AE710 7HA S Zolof St

w2ujo] 48 A7) Brrt @A ol AYoryE BEslelop Yok,

CCTV7 =28 ko] AsE A9l 857, dholnf 9 Az2le] 2 @ 232 FAsH] gistel 7Haay)
EX 9, 283 QeAAA7H s olop dek.

9148/GPS AF7lol AT ALG Tel2vt AgHolok Wk, et A2We HAyozne Basolol dtt.
4RYS 2T, B0 A4RY TRHAL AL AAZH GOSHES U2 e Fael AAstolor Bk wd
9 235 Hx ALw0] Agstelol shul, Zugko] W] | 7| golof Ut

Fohse 227t gasAY BeAX GES 9% HA f7esd] AU A FY] skl g s
Fo= Y459 slojop ek,

Of

407. ¥} vl 9] F3A

1.
2.

11.
12.

13.

14.

ASHEE W AR THE 9L AAV 2YEA ES E 7o gRo] fiXselof ditt.
F 4% 9 AFTIL EI wEF0] Y 4% 7 U AL FYorNy Bsojol Atk X Wuk v}
g 7o) YA stolof I =W FEL 4D 5 UES WAHolof Sk, Prozt, AThAnL 287 Ao
AzE % YES S 200 AT, 944 ¢8 D B U B G o Agstolor At

wEE ANEES oo B4 NS Testel A5 & 4D 79 WRE BSEE wjx|sojof gtk

4% x| 84 FYBOlE W AAS U G FAL AZHolok Atk F7] BARE S BY AALES o] §s
£ 45o] AZHolok g}

ERAWo] HAHo] rid, Bo) 29 W ALoR A wZ UL WAFEE AAsolor Bt BRABS 4
Wol AASolok S G AXIFES A G LG ARNAH Bk, Hromt, W AuF AT
Az 3712 BEHES WAsAG AQ8u7t AF3Eolof st

2% OQMXM ! H*WH]% 23 9@ 332 249 Agstelof k.

ELPS oq AZAE BATE AGLEE AF A drleEol AYsioick Ut 4

GEs EL AT 4 G AU Aok Get. QA
o R A BAISt] A48T & Y MR FAY 27 547 AT

Sofo} gt}
54 9 FHAEL A5 ¢ Yo N BRIt 7o) gxstelop ek,

TR AvFololor S Wi 4L AT 5 YES W77 AFHolo ek A7 W Mulg AW
FHEE Bl A Aol FEolo gt

FHA A50] 25 HUL g Husk Agslolof Stk BTl ASL AASH: W AARAIE AgE olof T,
FHY QAL 2y aneny BsHt 420 4P 53 A2Y L LTI AFHolor Atk AW W7
o] 3 25 Aol AFHolok Gt

54 A4 FAAE AL AYHAY FHA 598 994 YS(flexible lead) W AT 7HE So] AFH
ofof i},

54 QX7 A=) girk, AES WA 9 Y AARAIE AZolok Ttk AF A (Aol WA % A

=

) :
= o
4 Aot A ¥ AARA, A 2L 9 FERE ol8SA WortH HoHoof gy ®3, wid 9 7]
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15.

16.
17.

18.

19.

20.
21.

140

AR BE FEELT AT Aol Aloke Wafshes Mo 342

W)
)

g3

714 ¥ AAAH], A

al s T

gt

ARAE 23 FEEA A= A g aFa 9 G B 7HE AE7E Al EH oo

olN

T EHN/AE/Z2 YoRRE VARAE Hedshy] A8 At AL s, 9 ¥ AN E ARRE 5
lofof gttt

Hoziy Hoshy| A3 S e S B Faole QA7 AlsE ook .

T84 = SARo] AAHo] o, Wiol fiAIstofoR stal o kg2 AWE HAISIEE AAHAY Azt
712 BEE § A== Sl His Auz} sjA[Eojof gttt FUlete] & FUTFS AW EFE HEHoof gt
FEE2 o A7 d7]2E0 Hgetojof it WoRRH Koty A3 ¢ UEE W AARA= 71 A
Zo] Hfofof gt g8l M4 FHUEL 14F] Hgtotolof et €Yl I4E FPHE2 5078 TE
FAulel iste] AzA Brlshe A2k R AA t7l2=d Agstojor dh Aeg A FEA
g 9 &5 HED] 23S A% AATE AZHoloF et B AAFAZE EPIRB/SARTOl Alg-HofoF k.
242 798 FEE Ay F AATE AEHoloF 3t

A= A AR " A Auzh AR o] ok, ‘191 a9
.= B30 7HE A7t A Holof st =&d wiEie gdoly &
AH7E 7HE 79 WiiFel A o}oqolt stal 7k Qb *ﬂzé"—'i% 7tE ol EEofof gt

B oEEL A A F B FAEE A =2 FEC] ASE Agre R A4 d7IREAAY A
ks gt

-+

2 HEF 5 9k Fuo] AFHolop o

A(trace)du|7} AlFEofoF qt. iAol

ol

FrE2 AXE °l°1°F Stal 7tE 9 Ee HA% ) AAFAE 4= G200 e &7l Ha=oof it

139 84e 4% F9 #E3H(103. ¢ 104. Fx) =9 OZ] Aol #EE S g3tsty] g Aot
ofojxl iA|, &7] &Hi g, 71D AAE, @74 ALE BEe %17] 7T 2 -TLQ W7o @7/t Foto] A4t
4 A5 2o Ferh oo, ¥4 @ b Auo &2 AAbShe AR EE e 244 9 AR
AQlo]1 [SO 7547:2002 Ships and marine technology - Air conditioning and ventilation of

accommodation spaces - Design conditions and basis of calculations T+ ASHRAE 26- 1996(RA2006)
Mechanical refrigeration and air-conditioning installations aboard ship & #&2 F& 9 H o] Hglstoiof

S,

4 B A AR EE 713 9 AHE Edele 79 2 39 § Y BEE Yol EYcke 9 A% 3
H](408. }x)E AlFstolof gtk W AHHl= & 4109 £ i@ﬂ‘ﬂ"? SHARE T F9o] AgtEAE G
oz 99 W2 1 9 Y9 f AA d7|2EE 7|E0R ot WR AAln, °d ¥ 3] £FE /A
S 4 qlojof gtk 72t 99 YRE 9 XA FEA7F AFe AL 7F FHIL AFEoloF gt thyk, 9%
A7 )71 %E 0°C o]Atolofof Bt

7184 —QE Alojet= o] Ag=ojof gty 7]1HA A& FH(funnel louver)’t AXHE FS, €9 =8
238 + of gttt 2= & Alofote £T 7T Ee FeEHE 71 199 37 33 £ #EE Wollsh

oA = 0}‘4 Hrt.

Holt Awo|A Wl Ik HE FPECL 22 i glo] Ao k&dE 79 ¥ B39 Wi AU #EsH= =
T 9 A7 REZ QR AA drlRko AFstAY Ao digt s fet AFS i AR|7E Slojof gt
(304. #=x)

CAFF 0 AluTee] 37 FU/MEE FHE W AN Ek vl Q6 olgsiel AWosRy neHEs

dA|stofof gt

L EE SREAold F2 st B AlokE WEliste Wl 34e WA At 7tE Adurt dAIE oo el (HE

A3 Hulo] tstol= 408. TX).

H
2E Aedle Wil @ $3715 Algstolor ek, gt Az kgd /339
o]FH<] AA7t alefEofof Tt

AR A Auls o] 2w WNd 4SO Q1% kB0 ghilo] tiste] BB Elojo} Ttk shdo] Hi Axd
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o] kgo] 9d Ak A HA Ee ZAR HFF BA= w7t ZEoiok st AR Tl AxF7
AH7F A Holof dtrt. A= ofojw AF FA= Au Wil MR =AY 7HE ZA7F AlEH ofoF
AAE Ash ol g HIL=7F AT ofoF gt

10. Auold Aiste 19E V=R E Heshs A7 AlgEofor At kEd FEIAA} e A, L X 2
T AHE A% 7AERA * FA7 AT ofoF it

il

=]
ok ES

o,

&
o [

409. AFF] 9 2229 PHAT

1. 3oz 99 29 MEE 51 2] dd 2HE Eoste FA(seals)’t Al HoloF gt 9 FE2 AHoRRH
H55b7] ffs A% 7hsd o HoE Fao] fiF[stolof gt EdER Ao FEe dx dud Foq2 A
87} iissg

o} 5 9 W eo] AFE olof U,
: AAso] A8 gae
| AR7 A¥/1ue et

4 AAE AYozRE BTay] 98, JFse o A4 SAL LEH o3 AR st ekEt
5. 84 9 AWAY BE w2H A% FAR] et 9 9 g ez AFsojof k.
6. §545 1o gistel Uk hio] HGR W wjeToh B Sro] 93 AA] AHste] AFH olof st

3 EE 28 Aol e B, A8EE H4 2 A%
2 YA Suto] AZElolof Gtk olefet ST TheS WAFS Yok B,
(1) 92 Wio] g 29 4RE 7t2dy F4E 9 5 ol B2 WUY u AT WHoR AT 4H9 7=

By
Q) E=9 BHor A Al +24 &4
) 2= BH Ee 459 Adol 7t Al2g &4
(4) €E249 &8 B B9 AHUCERE ogE QI% Al2F &4
g3 fifgo]l £ e AF, 712 LYol Fa% sder vHE 5 QUvh #A P REAA He %3
o B, 7t Y Ee A% &8, VEZTARA Y/ Ee B2 dE/ALE deo] fEY aHer 1E 5 9
o I ko, 4719 Aol gekEe ol24 A 2849, dd Ee o8 £9E S8 YIS SIoioF A
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4%

E 4.10 ¥k E E3@) °] tisk 79 71gA|

9 Ll Aw b

Ff A 7G4 X
FAAAEAE] Y= S g4 X
WA/ R4 1734 X
HAHE 5ol Sl A 2 a4
A& #3(bosun's store E3H th2=0] 144
HEA/EA(EAH e A9 o4
HE Apgw/mdgwEAHA e 29 o] &4
A olF BPRAEAEH e AS, Aet9 2 kE2FH 9RA o] A X
Aol ARG £ HZsH7] AT FHE)
F /B 71 o] 134 X
A3]4] 227|4(podded or azimuth) o] =4
Haz4 0|54
714 tho] 174 X
TAA 0|54
7|2A 014 0|54
i 5HA 134 A7EY
ZE7|4 oh=o] A X
A4 AgAE((bow thruste)d(FsHA Aol H 9 EFE A+

1A
524 99 ¥
715 H&EAAIZA A (ODME) oho] 174 X
1RSI AP TAA]
A Aol @ EFAY7IA AT} & AAE FHHAEAE] QL

134 X
= 39
AT BRI 2% A5 1 oheo] 1A
S A gad Y Thel A X
(®l1)
D %ol TP f FAARTL 71EE ANE 5 A=E, A5 D ZAWE 69 2% 201.9 FEAAR e AR

£ ol AAIAHIZE AlFEofoF gt

2) 712 FUE& 714717 Al Eolof gt Histe g, 271 wiE Y E AFHAY MY &% F/HAE 5 dth
3) HiAlote], A= ARAETE QR AA 7| 2EoA 9 3o HFotofof gt
4) Ad 9 ZAH3E 69 17 1406.014 3;10 = B EA71Y 5 2 AE % o] AFE ook gtk
5) A SHE 9 o] Q1gske] §iX|ske A, st dH7I7F Al Eofok gt
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4 7 vrekA 2)(Winterization) 47

2. 410.0] w=t 875 94 7199 49, el TAYE W AL 7HEE ANE & A=E, AF 2 A
69 2% 201.9] FEAIAF] n2} ZEE Wole GAAH|7E AT EofoF it

3. AA 2 g Hig B2 AlA"Y 2 FEES (194 2 284 159 &F ALY 9 ZIARAALY 5) 97 A
Al d712=0] AeFstofop gt

4. Adere] o AR Qiste] HAE Rk WA 9 Y wiF dule ZHdHE 79 Wl fAsHAY 7RIzt
Al&= ook gttt

5. B3 Wil S71= [lsf d2o] Ao grelo] Y] < < %
o B39 kEd 371 dee dA A2 T 4 A3 Vhse @ Hud gao] HAstof s I ¥4
Agtte 9707F FaEofoF k. GAe 718 FEREY 3719 TES UdfstiAe tdh

6. 4103} o] si B4 7td o] Algdnd, s71#9] ¥
H sholl fiA|stolof <t
A el AR A9 sl wiE 2 AEE 7HE Au7E AlSEefoF g

—~

=

SIS
>i
¢ o
o
N,
ol
ol
bt

411. 9 AA 2 ¥R ZA

1. TS F99 & A2 719 4%, 1 old (grating), AAE ZF0|E (checkered plate), 8% AFE (studs)
T A 27t iidE HJAER | nnd BA o] AlFEojof gttt ERE o] A A48 WHIL Sl=
134 HEE 7H F7] B 25E o83 W AAE FA7E AXEofof gt
(1) AL, #9874, +24 9 ZHA SAJAARY bHg M AT 9ol 2 A (507. %)

(2) g7 9@z +9

() A& AAE = 2P /2, dHl 2 FEREo] - 7o

(4) 23P%u] B ol Q1 9

6) BE/ARE d (FEes, A 2 24 wo]Z(hawse pipe) ZH A +9

6 e P @ HdAE AT 79
(7) dejFE e 19 (HAEE 45
8 M A A9 &g 9 F+ 970, AHold 2 JFE A4 9AhE 93 3 AAGA =)

2. 9ol =29 & Qe 714, A7) ZAH] 9 Aot WS AAGAY, +29 FYoE QT ZH 4 &AL IR
9t QAE AlFstojoR gt o]Alo] E7Fed Afoll= o AR olA E‘V\M’ A o] HE O] wieto] A|F & ojof
g},

3. ¥ AAE 9% =9 45 T3e= 4 B Fao| H4T sfte] AE ol AFstoiof gttt By A= 511.9
et et & AlEQ] T ol thgo R /A ofof gt

(1) A 37A

(2) BA £ FTo| (mallets) 371

(3) 23#0]H (scrapers) 371

& =79 B AJMo] AlFEoloF st 7hsdt gF B 9 A o YoRRE HIEI QRHR H
57} A&5t7] 9ot HoE FHof JA|sheiof qhrt
4, A 6“‘*‘:4 HIZ 98t &7171 4 o329 a0 AFE ook gt
(1) At

ol

O #9/597 B3 9 A% 39 24 29T S8 B4 27
() A2 A% Yo AP Aol
B 871 B3 9L AFTY ¥ 2o Yoryy BEH s WREE AT dskel, Fd @ BI

S FGol HAIsteiof gt

412. A5 QA 2017)

1 dubEoR, A4 SUAAE E412009 AZY 94 WEE M A% HRA) EE E4133Y ASY A2
W 7 A SRl wet
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4 7 ¥ekA] 2] (Winterization)

4%

X 412 A4

steiga - Ae AEY 42 BuE A

TEE

Aaziy 758 82

A9l =8 Al (slipway)

g2 44 gr)ezolAe]
ofof g,

3o At Arsdol

405. Rut/AR 4 1
o] A

A HA 93 47 3718 Lxolde] L] A
A7t ASHAY, THENE 44T DA
7 Ag=lojof T,

B. Muol: WAA A7t AgHolol sttt WA

(lifting device)

BATE 99 27l o shv, o &

ZojAe] ol Agtsfor dtrt.

G YA} AR G AL DA AFsopp | o B H A AT
AEes ek gas] ojele 949 waE wu g | o

Ak ABHAG A A el Ak @

o Ol ZAY EE e o e Ao

2)
A mal Sl AT AV ST T Do e o e

o R

A QR AA frleroA Y] ol At Azt
AHEEAY, FAAEE AR 7t ATH
oo gttt

B o= WAA FA7E AFEoiok et WAA

housing) (A9 %)

& A o] SAxstelof ek,

S A B AR g AL W AgHolor | 0y B H HE HETE
(Inboard ball valve) S Was] olgle %o wEE WHL W kA g
Ak AZEAY s1eo] Tsw AN ol 9709
oF Wt (1 TAY EE g P ALe 3
oz
. | wmmer 74E 2 Aol 22 =S ¥R52 AL
e AW Bow loading g oyt e AeH 4 Uwe AvT | 401 D

A7970] AR AmSFololof T

43 4% R 4 58

LZ Aof sjdol= 2 2 FAEY FEZ WA
= o

a4 2z (RCPH/E) E 21101 Wdolls 29 9 7859 S8 WAISH | 405. ;R}P/ﬁl% 2 4 3
71 figt Zoz A 7kd HAE dAstoloF o] getA e

T4 AST HololS AR | AF A dr2EoM e e A¥d ARSHol | 405. HH/AF F g <

= ofof gt 9 getA

=8 g 405. RE/AT 3w A<

o Az

B

ool AXsolo} G,

9 ohaL Ay 217 a3y I%8A £ A9, 94 9 #i#s A2H | 404, B 2 A ZYrdo
mEEer Aale 9 M4 dr]zoAe] o3 Hge 5 | et
Folojof gt}
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4 7 vekA 2)(Winterization) 47

E 412 4% S8R - A9 ASY 92 MBS A AAE (A8
24 48 weAe ad Bz
Aol w2slel 4AE AEIlole 9 EL 9 A
7 4vho] AgHolor BTk AE7 o) 47 X S N
oo} = . -
HeRe T HE A% Qg 29 WA 9% NS sholof g | 100 DRI T
W, 4% s1e a7t A3 olok gk

FAE R B9 vigdls 7HERA7E A H o)

A 9% A7 grewdNe] eao] A% ARst
ASEAL, FAEOE A4 ASEA AT
ofof g}, 404. 7 % 7w AQ7el

B WHol: WAA X7 AZHolol Weh YAA | A
A7t AAAA B AL @A AZHolo}
st Q] olge X9 nEE Wik P
7 AZHAL D AN ] SxshoF et
Clg ZAY EE R 79 do PAow)

4% WA sl R IR 7 T BT BE ARE HE T AET f0s. anave) wane
(srarten) 4T SR Aot B,
AEsA gt Tl 478 49 38 B

714w o3t

406. A7]dH|e

1o
ol
o
_>il‘
,

SJte] 7h w7} A5 olof gk,
A 9% A 3718 eEdAg 239 AU A=
2 ASEAL, THFAE LT AGIAL AT

BAET Qe A4 wne o | o O
A A4 st 927 B. WHol: WAA A7t AFElor Ak WAA | 404 Br % FW ZYFe]
o AT =od= ;2}547]' ?ﬂIZE—]-g]_X] %}3 76‘—?‘ 7H7]- Xﬂ—lo—ﬂﬂol; 3} Hc}f;)}iiﬂ

(coupler)

o B2 ode 99 =W Wb WA
AZEAL L AN Gl AHshor Bk (1
neg EL g3 79 a9 PAoE)

chafe chaing 9 244 | 5 A t7]|&=oA 9 3o AAed Arsdol | 405. /AR 2 g A
E2uof2H ofof 2t} o] A

B A o] 93 d5}5] L= A 9 7T
A Ao AEw o5 AA 7|24 &Fo] Hest HRGFo] | 405 Hu/AF 2 HA I

ofof it} o] A
A% 3A HAAE AT $8 | A% 4A LMY eFd] Ao RSl | 405. HE/AR L @ I
TtolE = olof . o A

ol

A% 54 HAAS A HF | A% 2 drleEdlAe Lol AUT ARSFol | 405 HH/AF L 4w A9
Bg 71 sfol= 29 lof gt o WAl
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4 7 vskA 2)(Winterization) 4R
E 413 A% 93 - Ay ASY 92 WBE Y A2
24z 48 R o Bz
R, o A deEoAel 239 ATE AR5l | 405 LWAF % G 299
ofof it} o] A
SAWET SJolol g o= B | 9= HA qrlemolqe] Lo A ARSFo| | 405. LU/AR U g A
2 ojof gttt 9] wetA g
o | e wesre guw was nsser v | 405 mu/AR 2 2w 2dq
AR A AU AL gooze wu gurdel Azsdl v of e
5 o] % cd 9]z
eA SelolfE S8 WA oo woany mua wAz wesoor 9o | 405, Hu/AR ¥ gw dde
(719 SPIAAAY} TEY -
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2 92)
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wEE B ANHE AYozuy niss 9
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47 vFekA 2)(Winterization)
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B 413 AF st9FA - AW AS
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AR )3 gol W

(Inboard ball valve)

A QR HA frleroAe 3ol AEE A=t
AEEAY, FECE AE% 7HEFA Al H
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B WHols HAA BRI AFEHAY, FAA A
7F AdstA o2 Be= 97 AlgHolok et
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Y Ee WE 79 719 BAoR)
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1002.
getA| 2]

A 2 AvE gA49

AHEEAY, FAEd e A8 7HEFAT AT
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4 7 ¥ekA] 2] (Winterization) 4R

E 413 A% st9gA - AQ ASY 92 28E A A2EEAS)

28 Jaxe 8 S
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AUAFH 929 el AAFATL WA Holop | 404, 27 B FE HGTY)
g e
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. AEEA e Rl 4AE A9 842 BRI J—
1871 ol it reaslr ol e 406. 271419l GA )
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501. 9ut

1. 48 Winterization E3(t) - SIE 9 A|2”9] g7 Holo, t}2o] 24& ThSatoiof gt

502. B/ 9 4% &Y 79 PR

1 404. 27] % BYTA) YHeleh I, 9Uf 92 4

2 w29 WE 4R AR89 AL WA AR ALt ABHelor Atk w2 dmef U ol BE
297 ol$ele 9 § FM(race)dH1E 2o} e
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503. BYH/AF 2 A I FAAY
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504. A 7]Adu|9] ¥slA g

1. 406. 7149 WatHele} 9, WAyl W L @Ee AU 93t ZFAMusE AHsofof gt
2. 98/GPS A7) 9 =& ATFA AAgH= 7HEdu]7} *éilHOM ‘iq
3. Ao mAEQ Fefsole 2SS WAISH] fg ZtEAdE 2 7 A

505. H|/3dul o] HetA

1. +84 952 @A4H7F AFE ook gt

2. FEUEL BE GRE IHAF sio], Yol WARE W FHA} DS AT > AR, AF L FAFH 6

9 2% 201.9] FEAAH wet FRE ol ZHAEH 7L Al EojoF Firt

3. EPIRB/SARTOl&= siAIgAofl 7td-du]7} A2 =fojof s, 7tddul= SiAIFAY] 7]5& WalishA] gotoF it

Of

506. 74/799 HAY

1. +97FL8(space heating)> B2 0= 7HFEH, T 7 o4 7tgYo] g dt.

2. #4.11 Winterization E3()ol thet FH7tQHu|9t o7, # 4.14 Winterization E2(° thet F47124w]7F &
&= ofof gt}

3. 408. +9/72)9] WA et oA, HE stAAfAH Folle FotgRY Bt AlokE Wellste WY FAHCEREH B
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148 ©D Y5 FAurA A 2022



4 7 vekA 2)(Winterization) 47

¥ 4.14 Winterization E2(t) 589 3971444 2017)

79 7] BE1)

#24/mH
CEELLESEY
ANE A4/
CEELREE D

/8714 ho] A E o] 54 X
A4 24714
(podded propulsion ¥ o9 134 9 o]F4 X
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D Wl WARS @ FAA AL AAT & Y=S, AF L FAFY 6° 2%
201.9] AEAAHS] et HRE W FALE AZH ook B

01

Oh

4. 408. /789 #etAEe 3, BE AL FHE B2 A2 AolE 7tERErt AX ook st} § 74A] 9
Y £, UEHE 719AA E= € $%7|(heating with filament or hot air blowers)To 2%, AW 39
0 it AobS AT 1o % TAAE AU 4 DES BN A4, B A HHE AR A
& 1T 5 Sk
5. 408. 9/ 9] wetA et &, BE Audl(bridge wing)v= &AH Y= ofof it
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F92 o] AgHolof Fitt T, AL AeolHE —Er«l A7k §2) Hojokai.
2. 4y FHR(EAE Aole, Aeprdore] diA A 3182 fste] 7hset 3 77 AlgE ofof gt
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1. 410. B=9] WA} A, Ed 371H e UH 7HEANE Z3al of A7 7]k gt g4olof

of gttt

509. ¥ AA B A FA
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4 7 ¥ekA] 2] (Winterization) 4R

A 6 @ Winterization E1(t) - J&E 9 Z&+ 3FAE 2017)
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6 457 € As7AEAE: E9)
(7) AL BOAS ZES AR 24
(8) HlFAstHIA
2. 3o Zele A 22 A7 v el AdY HIE sk, ulAEd 9 AUS AT 7FEA]
7 AXE A Za7t AlgE oo gt
3. X34 FA7|(podded propulsion T+ azimuth thruster) +93 F71% 4 EX7|#% 290+ b2 £ oj- 3}
o] g0 Agtstoiof gt
(D 7HgAR = (F FAFAY A5 Hste) o
(2) IA WREREA 9 F XA Als 9 Alojg Agt o] AF=ojof gt}
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606. B39 WAzl

1 410. 929 JAeet WA, B2 7tEe BEHQ Ao meslojo} Ak, A7 MulE shte] nAyo] Al
bl BAG I AT 5 AL op|sh] YET o|F3t Holok ArHAF 2 AT 6 19 201. 2 204,
H2). A7) TF HLA D WA o)l A8 A, oful WS Fulskun Azske] ZA A48T & ULS
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4 7 vekA 2)(Winterization) 47

A 7 A Winterization S - 240 g Qlgt HE4

701. B4 Axd 71E

1. BY4 AAtol= ZHl(ice accretion)&¥7} International Code on Intact Stability Resolution MSC.267(85),
as amended - Chapter 6 - Icing considerationsol met Z3totA 1= ojof sttt g2 B 4.159] 013
viel Zro] 9] WA F7F AFo R H3th. (2017)

# 4.15 2 k(kg/m?)

Winterization & Y7 Y
Winterization S(A) 100 20
Winterization S(B) 60 15
Winterization S(C) 30 7.5

2. 799 Qo) EE gD 2ol, AAAAY B 2
B 4990 Foid Ao g FHAoh o, FuA —i‘—?‘i Ly
T9jo] x3tefojof gt}

3. International Code on Intact Stability Resolution A.749(18) - Chapter 3.1 General intact stability
criteria®] ol HY4 7]E0] Adstoiof gt (101, 102. HX)

4, Q4 AARS International Code on Intact Stability Resolutiono] F3E 35 Adlo] 24 gvE m3sid)
F7IE, 7P AT A 2 Holk o2 AEo] thsto] E94 Al4to] o] Fojx okttt
() 594 7100 w2 Ao ASote A4 9 IAage B4 WAy 9 $9L o 22 g o

et

OHAA =5 H

(WhHEA AA LHAE AH
(hYeds 23 goff 5
o 3 AR A

« J87bsoitd, Ak ¥ BE AR g

iF AEAE AE

St AE (heavy ballast) AFE

gx 3} H] += quH M—EH

A9 Aud B0 A, TUE HEL AN 4

oo 7RSS 93 44 BE oE Agd B8 29 49

s 23 3

@ A2 TE 53 /AL £ 490 A 49 3

mO

Q.

oEL 1E do _Q oo
oft I PN B T g

S
R
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<k
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B
o,
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i
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A 8 A Winterization D - Het8A (2017)

801. HiHdA

1. 249 94| wtEskA] AN, AFeh ARA; 749 ool 7|23 tiet AAE 1T & Sith

2. AZE 3] gt &3 *JEH(G] =0, 2%, o1 A € ELT Ad Aeje 22 349 a4}
DE 71ELR st EF TR dste] AFet AxA 719 Fdojd Aol s} 12T 4 ok

3. gietd A7 A_E AEMS Winterization D(t) B7]257} Bojd 4 9ot B7)1HTS Hoo= A B

AALZ7t S0zttt (4], Winterization D(-25)).
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4 7 ¥ekA] 2] (Winterization) 4R

4. AALEE AgHe AA FRAR, JFF H ALH BUHE A HA AR AAZECO% IA B
1€t

A 9 A Winterization IR - ¥ AA AW (2017)

901. A&
249 Ao WA ARk, Ao} AxA k] Folo] 712 High 47

T 5 ek

i

902. AlE&A=R

1. 78 AX e+ ¥ AA ZA (ice removal measures)oll i3t A D ZE AREAR7L A&= oloF st} (103. &%)

2. AXE ZAA e £ d8e RE ALAAE FEEC = W AA WY (ice removal manual)o] A4l HIA|E]
ofof st}

903. A9
W AA A (ice removal measures) : 104.2] Ao ©sto], o] Hojjxe] g70] Zro] Az E|ojof g},

904. ¥ A|A 4% (Ice removal provisions)
1 719 BA7L RS 49, 401.2) 7o) vk g,
2. & 41600 AFE 1§ AA AuiE2 4 AP WA EE LEsto] Z-8Eofof it}

B 4.16 9 AA An|

TRE A& gaAe 84

3
BN

718799 571 FUT 2 71 FH(exhaust louvres)ol= W A|A | 408, +9/AE9] wEHA

FIEET R W g 9 e wue gasie) 2yomre Badeer g, 2

fo
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	 제 3 절  극지등급 선박의 기관 요건
	 301. 적용 
	 302. 제출도면 및 시스템 설계 
	 303. 재료 
	 304. 빙과의 상호작용에 의한 하중 
	 305. 설계 
	 306. 기관장치의 결속 하중 가속도 
	 307. 보조장치 
	 308. 해수흡입구 및 냉각수계통 
	 309. 평형수탱크 
	 310. 통풍장치
	 311. 대체방법 


	 제 3 장   쇄빙기능을 갖는 극지운항 선박
	 제 1 절  일반사항
	 101. 일반
	 102. 등급 및 선급부기부호
	 103. 자료

	 제 2 절  Arctic 등급 선박 및 쇄빙선의 대빙구조
	 201. 일반 
	 202. 선체형상에 대한 요건 
	 203. 대빙구역 
	 204. 재료 및 용접
	 205. 구조요건
	 206. 빙하중
	 207. 외판
	 208. 보강재의 실제 전단면적 및 소성단면계수의 계산 방법
	 209. 횡늑골 방식의 일반늑골 
	 210. 웨브방식의 횡늑골식 격자구조의 스트링거 및 부 스트링거
	 211. 횡늑골 방식의 특설 늑골  
	 212. 종늑골 방식의 선측 및 선저 종늑골 
	 213. 종늑골 방식의 트랜스버스
	 214. 종늑골 방식의 추가 단절 늑골 및 수평판
	 215. 판 구조
	 216. 선수재 및 선미재 
	 217. 부식/마모 추가 및 강재 교체

	 제 3 절  타
	 301. 일반
	 302. 타의 요건

	 제 4 절  기관장치
	 401. 주기관의 출력
	 402. 축계 
	 403. 프로펠러
	 404. 동력전달장치  
	 405. 조타장치 
	 406. 비틀림진동
	 407. 예비품
	 408. 시체스트 및 아이스 박스(ice box)
	 409. 플렉시블 호스 
	 410. 평형수, 힐 및 트림 계통  
	 411. 통풍장치 
	 412. 압축공기계통 

	 제 5 절  구획 및 복원성
	 501. 일반
	 502. 문서
	 503. 비손상복원성 
	 504. Arctic등급의 선박
	 505. 쇄빙선 
	 506. 수밀 완전성 요건


	 제 4 장   방한처리(Winterization)
	 제 1 절  일반사항
	 101. 범위
	 102. 적용 
	 103. 제출자료
	 104. 정의

	 제 2 절  Winterization H - 저온에서의 선체구조 재료 
	 201. 선체구조 재료 

	 제 3 절  Winterization M - 저온에서의 의장품 및 구성품의 재료 
	 301. 범위
	 302. 문서화
	 303. 의장품  및 구성품
	 304. 판
	 305. 관, 밸브 및 관부착품 
	 306. 단강품 및 주조품
	 307. 기타 재료

	 제 4 절  Winterization E3(t) - 의장품 및 각 구성품 
	 401. 일반
	 402. 기관장치의 방한처리 - 일반사항
	 403. 주추진기관 및 중요보조기관의 방한처리 
	 404. 보기 및 갑판 작업구역의 방한처리 
	 405. 묘박/계류 장비 및 갑판 크레인의 방한처리 
	 406. 전기설비의 방한처리 
	 407. 비상 설비의 방한처리 
	 408. 구역/구획의 방한처리
	 409. 거주구역 및 탈출로의 방한처리 
	 410. 탱크의 방한처리 
	 411. 빙 제거 및 방지 장치
	 412. 선수 하역장치 (2017)

	 제 5 절  Winterization E2(t) - 의장품 및 각 구성품 
	 501. 일반
	 502. 보기 및 갑판 작업 구역의 방한처리
	 503. 묘박/계류 및 갑판 크레인의 방한처리
	 504. 전기설비의 방한처리
	 505. 비상설비의 방한처리
	 506. 구역/구획의 방한처리
	 507. 거주구역 및 비상탈출로의 방한처리
	 508. 탱크의 방한처리
	 509. 빙 제거 및 방지 장치

	 제 6 절  Winterization E1(t) - 의장품 및 각 구성품
	 601. 일반
	 602. 보기 및 갑판 작업 구역의 방한처리
	 603. 전기설비의 방한처리
	 604. 비상설비의 방한처리
	 605. 구역/구획의 방한처리
	 606. 탱크의 방한처리

	 제 7 절  Winterization S - 착빙으로 인한 복원성
	 701. 복원성 계산과 기준 

	 제 8 절  Winterization D - 대안설계
	 801. 대안설계

	 제 9 절  Winterization IR - 빙 제거 설비 
	 901. 적용
	 902. 제출자료
	 903. 정의
	 904. 빙 제거 수단(Ice removal provisions)
	 905. 유조선, 케미컬 탱커, LNG/LPG 운반선에 대한 요건
	 906. 해양작업지원선(OSV)에 대한 요건
	 907. LNG/LPG 운반선에 대한 요건

	 제 10 절  추가요건 (2017)
	 1001. 일반
	 1002. 유조선 및 케미컬 탱커의 방한처리
	 1003. 해양작업지원선(OSV)의 방한처리
	 1004. LNG 및 LPG 운반선의 방한처리
	 1005. 산적화물선 및 컨테이너선의 방한처리

	 부록 1  대빙구조
	 101. 적용
	 102. 대빙구조의 등급
	 103. 빙 등급 흘수 표시
	 104. 유효성

	 부록 2  대빙구조 선박 및 극지등급 선박의 프로펠러 하중 상태 및 프로펠러 빙 기진 토크의 모양



