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Abstract

There are very few numbers of 115K FPP (Fixed Pitch Propulsion) Tankers for the Baltic
ice class IA because the minimum power requirement of FMA (Finish— Swedish Maritime
Association) needs quite large engine power and the 40 m Beam is out of calculation
range of FMA minimum power reguirements. The shipyard has no choice except to
increase the engine power to satisfy FMA minimum power requirement Rule. And the
operation cost, efficiency of hullform and its building cost are not good from the ship
owners’ point of view. To solve this problem, the experience of ice breaking tanker
development and the ice tank test results were adopted. The main idea to reduce the ice
resistance is by reducing waterline angle at design load waterline. The reason behind the
main idea is to reduce the ice—clearing force. Two hull forms were developed to satisfy
Baltic Ice class IA. Two ice tank tests and one towing tank test was performed at MARC
(Kvaener—Masa Arctic Research Center) and SSM8 (Samsung Ship Model Basin) facilities,
respectively. The purpose of these tests was to verify the performance in ice and open
water respectively. The hull form 2 shows less speed loss compared to Hull form 1 in
open water operation but hull form 2 shows very good ice clearing ability. Finally the Hull
Form 2 satisfying Baltic ice class IA. The merit of this hull form is to use the same engine
capacity and no major design changes in hull form and other related designs. But the hull
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structure has to be changed according to the ice class grade. The difference in two hull
form development methods, ice model test methods and analysis methods of ice model
test will be described in this paper.
# Keywords: Baltic ice class 115K tanker(115K Baltic ice class X &), Ice tank model test (&
2% AN #), lce tanker design for Baltic ice class IA (Baltic ice class 1A 8rE3dt= 115K tanker &
A)
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= It 2ot(overload)&EiE 2% aH0F St W A g T1eld d8X0| 2 JI=dt QA sttt
20 Ice class IAE BE 2= 115K A29 &
Zd E 0F LXK FEIIE F&ol) 2&ot= 2. 88 &
dete Hel 8le AFOILH Ol FMA 9 A&
27 0t (minimum power requirement) & 2|0} 2.1 FMA rule 0l Qg Ot =3
22 319 524 (g U 2 A B3RS CHat duto) =9 RS Table 1 2r 20 o
QTSI HH Z=0| 40m Of&rel &0l THshAM &= & dH0 2N FMA rule O Tet ool ol
zlA OtEE Qo= & XA OIHIE Ols & 27 018 HAE FFHl BULL
IH=O0ICt MetA |SAF A0 s AERUA FMA rule Off 25t M8 &) 8=, F
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MAEBI] | LA = 1212 Med 2a grE 31D 98t 24 RFP0ES 32.29MW OICH
Jl& g 2AWE H=ol J1Ee AXig O O Zut= H Z0| 40m OlStUIASt HE Jis
2 MEZ3IHA Ice class IA & DIESl= 8 S &t FMA Rule 2 2t Al B 88t Z10ICH
e BHACH 8 Y LHo=2 d 88O
+HE A8 SO0M 2ES 422 015 8= Table 1 The Principle dimension of Hull 1
2H 0EAZ=E sE2 BN 2HE M
Z0oIRILCE 0 WYl FFE )& HAE 1 Items Values
U2 AFBE 4+ ACHS 200(0 THE SHIE Ice LBP (m) 239
S30 wH BB BB B0 HTE M Breadth (m) 2.8
= = S Draft (m) 13.6
ds HE5S fofl 2 =22 e =Z0A g Displacement (cu. m) 115,000
= Y B & AEE SoIACL O 25 Ice
class |A E CIESl= 458 A2l B & Table 2 The Minimum power requirement
H45% )& 88 Hl &% 40| 0.5 knots results of Hull 1
OlotZ Aol 238 & = UJULCH L& H
EUE BHOZ ENE LG 1D e fce Class ZRclggKN) igf;;g(KW)
Clearing ds& &30 12& IIX =2 IB 1,645 20,240
HHE Z&Est geo| AXl 37| 84EE bollard IC 1,194 12,520
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22 48 19 4 Mg Z 0iE =3 Table 3 2 The Minimum power requirement
A" 1 9 94 Mg =8 ZUE AN A results of Hull 2
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b= gt _(v:: Srs 2003)J-|’ _t”.LL_ EJ_l' Table 2 Ice Class | Rch (KN) Power (KW)
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Z510| At & £X 2 AIES ¥ ot FHE Y ME Aus LE AE 2 4
9 X 2 AW oMz 3 20AHd =9 wWHE I 2 2R AULM Ice class IA E
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S8 10 A48 22 Z8 AIXIZ Photo 1 1t
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Table 32 2= Table 2 2 HIWE B Y Arctic Research Center)MlAl =8 BiQULH 28
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MARC 9 1R 28 2&0 FG (Fine-grained)
model ice = AIE5IUCHAnita Nortala-
Hoikkanen 1990). 28 282 SH= &M 2
& 2202 Old wide channel & 1.0 m% 2.0 m
E ASSHUC. ZE2 oig) MXol DFE AR
1 Pitch, Heave, Roll, Surge & ##=06HK &1,
Sway 2t Yaw = #& &L UE MEWA=
A= Z2EE WU2HAM  propeller =
Torque, RPM, 284 =T HZ ot
(MARC 2002). 2HEAIE2 Level ice, wide
channel, narrow channel, old ice 2 new ice
o Xl 2ok AlgE =& SIRICH &H FMA
OIA A2 3h= Ice class IA Q] BR= old wide
channel 2/ ZWUE MEBoIE22 = =20A=
old wide channel & ZUE E4ICZ Iz &t
N2 st

3.2 0jgl == AIE

alel £=&X AMEE SSMB(Samsung Ship
Model Basin)OiA & &iQUCH B & XM&
Row = ZEAEE Sof Ot MW =0 X
SO U0 MsHQ 2HZ FotRA0 Ot
2 g2 ITTC 1957 O M2t Reynolds
number 2 FotRACH

Table 4 = & &8 I AE Z2UE AE
Sl alXe RS OI™8E FE& ZIUE HlwWdt
0 B0 =10 UL 5 SZ0A Hull form 2
& Hull form 2 CHBl & 1% FE2 RE0E S
NHE 20l A= AE L = UL

3.3 & Hg oS
2 EE2 2ol A9 MM HE Ry) 2
Al (1)2F 201 EAISHCH
R, =R, + R, (1)

Table 4 The EHP comparison of Hull 1 and Hult 2

Vs (knots) k= S 2
15 1.0000 1.0037
16 1.0000 1.0127
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St0 Rwe ice OIM 28 € ™
201 sttt R £ & =22 Z8 A2
25t Rw = 0GIQ! =X2 28 AME 21t

Ef J8tCtH Baltic ice class A= &4 28
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Fig. 3 2 &3 W& d2el Old wide

SHoll
2rA SHHl =0 channel A K& AIE ZOICH
Fig. 1 = &H& &g M= daxe sS4 Fig. 3= & M 82| design draft GlA 1m
I TZ2HHI STEZ ReE 19 Hl = 2 2m ice thickness 2 Al& Z1}2 Ballast
S48 2BHECH of A YA £HE o draft A AIE Z OICH Fig. 40 SEJtH 5
gto] AR 5 knots OlM CHE 65 RPM 2 =22 knots & Y€ Z <2 Ice class IA S Bt=Edl= 2
= 88 ¢ £+ UL oz ot g £+ it
2 £& E2 AR == HEo ol2= 3 el &Nl Ice class E Ot=sleEXl HEE
& 5 O Y 3™ S0 AE = Tt 8= A2 Brash ice channel 2 Jlote
HE LZHUY EH ZHOZRH FOHHHE 2 SMUN BEELZ FOHN=E i B9 &40
55 2 H £ AUs M AX =Hg 7E Al (3)e] EHE JHXI D BHEGHOF BtCH.
= QUCH O Xl EHOZEH By = MBS
HAHSHH CHE S I =46t & N H=Hyu+ B/4*tan 28 =Hy+ 0.00873 B (3)
= OIHUWII R AIBE £ U= AR EAHSE
g = UA =ICH Al (3)2 Hy € Fig. 48 Ao 20t Hy 2
Fig. 2 2 &H el detel B = HE Al ice class 2| AT 0l et Aol XCH
g ZU2% Fig. 1 2 S & ISy E4 =2 AL ()1 Z0| BEAIE B HZ SHOA A
HMOZEH P&t 22 MEtol S0 @2} & o ZHE AW 5 knots Ml 2RSSt AX =
lE 2 2 M AFBE 2= U Thrust 8 LIEH 0| available net thrust 2CF &2 &AL Ice
LH QUCH Fig. 3 2 Zo & N& Alg 21 class & OtF B0 TS,
Z2H Ice class & H- £F= O=sI=XE Fig. 3 & ZE 9 =Moo w2 Helsto
BHoH g 2 QUCH Fig. 52 20] BAI8t = ijceclass S2& &¥
Rk _,.f’{ & i .
N -»-':‘::1::!”"“’""""""""“"":’f"’“"&‘{‘::.;; :.. "‘{
U . r"; ,,,,,, i
= P 7
w :{ :("‘ ; ’i_l,"!
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é 7 £ is
1 RPM = _ S5 d
" OH-IF.nn!dHI-Lo—.Mv; "‘; *"'
Fig. 1 Propeller & Diesel Engine power curve » EE§;§§:.£° e ;" I
A Hull Foam 2 at Hi = 2.0m _ balkast i v (ru/n\

et oz ca 2 a5 s 2 %t

Fig. 3 Meas.uring data of old wide channel

Chanpel
Level icc ~

Brash ice Slope angle y=2°

Fig. 2 Available net thrust Curve

Fig. 4 Definition of average channel thickness
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Fig. 6 Ol &8 12 H=R+= Ice class IAS
Or=EBHAl 26t1 1B ¢ IC E UEole s &
4 QUACH HE 2 2l BL2= Ice class 1A Tt
N&E QFRSE RE =HUE = UULH

CEt 2 A ZUZRH S0 H48 1 0
2 o M& gte #E0I6 UE 319 Azl
0 AR YP= TZRHE AIE0IH 3.4 2o
HHE AIBE W dHHES &822AM A" 2 O
EME A B H2 A22 AdMEg XZEG
G2t Ice class IAE 2HEE £ USE &0l6t
L

0lg4st ZE 2 Baltic ice class & 2tFdl=
HA0 [MetAd X I 2 He AL
= open water HIA2 £& =0 Mk A&
3012t Z2AEE =T ULH g adEe
Torque MIEHOl A €A E propeller E MEE
4 S Baltic ice class IA 2] power 22 2 2
Mot =X $SS =0 6tk

4, Z2E

JIE0 lce & Mzx:2| 27T AUAS R &
HANSE Rule HAH 2HW AXg J|IR= &
22 AIESHH S0 DL 2 dR0iM=E A

HetxHea=28 M4 A M6s 2004 128
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4 HEOl M3 22 E0WA ice clearing S
HE e A2IdE MEE Gt JIES A
2 ME0l10% Ice class IAE 2tF AlE 5= R
= fXMo &8 2 HY St

ANE 2226 &8 1 2 ice class 1B ¢
IC & 88 2 = Ice Class IAIB,IC & St=Hol=
2101 =Y UCH T35t LE AES Sl &
129 W HE gt 2 £+ ASDZ 0|8 &
2510 Crrst AT T2 B4 T80 2st
ice class M8 HRE 0 + UYL &=
Olegdst AIEDt Baltic Ice class &2fe] && Of
2 X E2 2 22 &30 HIE T
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