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ABSTRACT: This paper reports on experimental investigations of selfpropulsion performance with synthetic (model) ice and refrigerated ice, which
were conducted in a typical towing tank and ice tank, respectively. The main purpose of this research was to find the correlation between the self
propulsion performance with synthetic ice in a typical towing tank and that with refrigerated ice in an ice tank. The different stresses between the
synthetic ice and refrigerated ice influenced the selfpropulsion performance due to different ice and propeller interactions. A further study on the
ice property variation for a selfpropulsion performance comparison is to be conducted in the near future.

1. M 2 €9 4 vpAlgoIt) 53] 538 Aee Wk Yol
AY A T grolol & @4o|EE o2 RAjstn AP
5EI3ELS A7 Fe HFY A BE AGog2A Mf F Qo] B ATl E EEol 173‘%1%1 o de #H4 Sle o
o} AA7FAE HIRS 4% HAAAe] FREA iAol ol ofo]X(Pack ice) EollA o] ARt vluwsih HT T
= o 4eA 9l ol& ety AsiME AU 98 Dalian tigtell A a]FrEol ﬂlf& A B W(FH AE
o] FRUE FasTHHZAA, 19%). T HZ 1f7ke] o T8 2FE)S o8t AP FHT vk et al, 2002) U
Fo T JRIES g B FRo| B3 Balo] Eolel @b oy ofF A9 At WE Bee A zolrh el var
2 FALS 8 T 5 Ae AU F UG Bk B4 ok F ool AAejellxe AR AP B weEe
o] wolAaL Qltk o]Yet FFo = FAY AW L AP FTFE FA FE FoE AAH ol W FxdA AF
of A7} koA W #a Adute] AFS & S de vt AP BE £rrt S35 dol We] wigely gk 18
SAE AMEIA e A FHEAY T deS o] ouA ¥ FEAE FIF £ A ¥Edse 5499
83 A AR ATH(FEY, 2007, FENS, 2008)0l FHolo] A L] FA T BFV] e & HE 54| vpAsoInh
FA digk ATFE Y SAth F IA T FeS o8 T S2ERlY A Y rBAFE 23 UE ISR
g APAY Aot B I8 ol At dFY Fo o 2-3u) B2 He BAT F vkEHo] v 34 A8t
545 T 9=, 5889, vhEASF Fol o7t el B & vk S AFolA olddl gk G AT HiFS
T Bsial vud W Fx ZAdete] Adgs HA ol of M)z LS A7 A% ghol A= 20~30%
& F7F AFE AFelA & & o] Yot AgAFe] tigk vl = Zolrt bk ik wpARte R Fadk 249 HIFY AT,
WATE Y3 etk FAL] BF g2 HlFo] Hof WE Ao Hls] 5~10%
W el A Adute] e 4 FE e 7o 54 AR AL @S 7Hed A dFelMe AZATE e st
2E O9E(MP), AT 2 F3 o] glon g 5§ AFdde BA glo] HIFo] A2 A auE FPF o
BESERE UT €29 54 /P 7] o Aol 5E 7 A AFolMe 23] ot A4 RAS|N dFFeR o]
DWAAR PEZE B AA] FAT FA2%, 051-240-2401, kemprop@pusan.ac.kr
B =2 2007 112 AlFelA JHEE Hd2des] FASeg s dxE =2 748 eSS TS width

129



130 FAR=R 1 H

g FFol zlom AR BF FELH dFLE=Y
Fxjol7} mpEA et vlFe] Ztolet & wf 20~30% HE=e| A}
ol A 10~15% HE9] ]2 Fo] A W ol e}t FHH
o8% e S Evka & itk £ AFlAM= H
T o A 3 LSS AR FINES TR
om gl AF3 F3eH, vHEAS, BlF Aol &3k
T AR 3o AelHe

2ol Al Wedse] 2¥ AlPE [OT(Institute for Ocean
Technology, NRC, Newfoundland, Canada) * =304 AA|
3193, FAES9 =8 A¥2 PNU(Pusan National Univer-
sity) o9l FxolA AT BE Aol AREgE RE o
2= AR o ARRY 23 S Aot sie AR
Terry Fox & #f*do] AREH . ebd AtellA 53 et
2ol & e AFa7e Aadat gol FAE Jo
22 A3 $ xHEAMoY AR Hlae] &olgk Fxo] ok
21.80]a1, 4o] 3.739m, & 0.789m=Z Terry
Fox &= B2 A3E 3 Autola, sfuttill A= dA &35

o thet Y& AHEJI(JES, 2008) < dH=Z Bl 9
2

o

21 455

A Wedeo2e 10T 7idE EG/AD/S 9+
(Timco, 1986)& AH&-813th. EG/AD/S ¥&-& wfow=s} 2
Al sy AR 715 (Colunn)d 2125 2831 ITHTimeo,
1986). W& Fo7 FAH doS vags o /g 2 AolE
Hols 84 459 w9 85 #= & Ak 10T 29
AP E W Eo(Refrigerated ice) o AE7A= S2H|
of 1#7b Hof IANE, PNUS 23 AldeAe 22l
39 P -S(Synthetic ice) ©]7] WEo] F= ZHoE olzlgol
Atk 2Est] HlwF FEr) e dSS ARREH I0THE
dre FHehs Z2AYE FAH e 52 =t HA
Zollle wha B By AgeiE LSl E4E
A Fe AL B 5 ATk 10TAA FaH0z BEdao

= 40mm(EA FA 872cm)Z WHEAM AYPE 9,
5188 35Kpa, WEE 870kg/m’o|th

4 LE2ll= MOD ice(Schultz and Free, 1984), Syg ice
(Beritaos et al, 1990) & & F77} oy B AFoxe <
2 B G AREEt] ARE Stk Wesgael Hl
A FaEsol 7T A 4 AA Dol ofvr] W&
o £Z A 2xE J3tE Pojrd Fav) i Fd 3
7ol Frh 183l dSo] 7R e Al @3 H= dol
7] ol AlZke] AlokS jES AT FlojA] Wesdsol Hl
& fgsltk. =271E 7FE 320mm A1E 200mme} 7}E 200mm
A2 160mm 79 F 714 /S AMEEQT, TAE UE
I 22 FARA 40mmZE FHEA AFS 3Tk PNU A

[e]
dES - =2F

s e

e

Table 1 Comparison of three tested ices
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Fig. 2 The profile of self-propulsion test with refrigerated ice
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Fig. 3 Comparison of thrust between with synthetic ice in PNU
tank and with refrigerated ice in IOT tank at the concen-
tration of 90%
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Fig. 4 Comparison of thrust between with synthetic ice in PNU
tank and with refrigerated ice in IOT tank at the concen-

tration of 80%
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Fig. 5 Comparison of thrust between with synthetic ice in PNU
tank and with refrigerated ice in IOT tank at the concen-
tration of 60%
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Fig. 6 Underwater profile around the propeller in PNU towing tank
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Fig. 7 Underwater profile around the propeller in IOT ice tank
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Fig. 8 Comparison of torque between with synthetic ice in PNU
tank and with refrigerated ice in IOT tank at the concen-
tration of 90%
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Fig. 9 Comparison of torque between with synthetic ice in PNU
tank and with refrigerated ice in IOT tank at the concen-
tration of 80%
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Fig. 10 Comparison of torque between with synthetic ice in
PNU tank and with refrigerated ice in IOT tank at the
concentration of 60%
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Fig. 11 Comparison of towing force(FD) between with synthetic
ice in PNU tank and with refrigerated ice in IOT tank at

the concentration of 90%
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Fig. 12 Comparison of towing force(FD) between with synthetic
ice in PNU tank and with refrigerated ice in IOT tank at

the concentration of 80%
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Fig. 13 Comparison of towing force(FD) between with synthetic
ice in PNU tank and with refrigerated ice in IOT tank at
the concentration of 60%
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