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This study describes the model tests in ice according to the frictional coefficient of an ice—breaking ship and the change in ice resistance
by the analysis method for each component of ice resistances, The target vessel is a Q0K DWT ice—breaking tanker capable of operating
in ARCY ice conditions in the Arctic Ocean, and twin POD propellers are fitted, The hull was specially painted with four different frictional
coefficients on the same ship model, The total ice resistance can be separated by ice breaking, ice buoyancy, ice clearing resistances
through the tests in level ice, pre—sawn ice and creep test in pre—sawn ice under sea ice thickness of 1.2 m and 1.7 m, Ice resistance
was analyzed by correcting the thickness and bending strength of model ice by the ITTC correction method, As the frictional coefficient
between the hull and ice increases, ice buoyancy and clearing resistances increase significantly. When the surface of the hull is rough,
it is considered that the broken ice pieces do not slip easily to the side, resulting in an increase in ice buoyancy resistance, Also,
the frictional coefficient was found to have a great influence on the ice clearing resistance as the ice thickness became thicker,

Keywords : Ice buoyancy resistance(l22 X&) Ice clearing resistance(&IM|7{ X&), Frictional coefficient(OF&iAI4s). Surface
roughness(EH HZ&7|)
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Fig. 1 The variation of ice resistance according to the frictional
coefficient (Jones, 2005)
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Table 1 Principal specification of KRISO ice model basin

ltem Specification

42 mX 32mX25m

32 m(L) X 32 m(B) x 0.15 m(T)
6 ice test channels

0.0002~3.0 m/s in x—direction

Tank size

Usable ice sheet

Main carriage
0.02~2.0 m/s in y—direction

0.02~0.5 m/s in x—direction
-30 ~ 15 C

Service carriage

Refrigerator

No. of test run 6 runs per an ice sheet

Fig. 3 Photo of KRISO ice model basin
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Fig. 4 Side and bottom views of 90K DWT icebreaking
tanker

Table 2 Main particulars of 90K DWT icebreaking tanker

i

i:ig. 5 Bow towing test in level ice

Table 3 Test matrix

ltem Unit Dimension Remarks
LOA m Approx. 280
LBP m 258
B m 36
T m 15.5
Propulsion type - Twin POD
Normal propulsion MW 9 x 2EA
power
Open sea | knots 15
Speed
P Ice knots 3 17 m
level ice
Ice capability - RS Arc 7
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Test | Model ship | Model ice Test items

No. |(fric. coeff.)| (thickness)
1 0.2 30.0 mm |, Resistance in level ice
2 0.2 42.5 mm |« Resistance in pre—sawn
3 0.001 42.5 mm ice

4 0.001 300 mm |° Resista.nce at creep

speed in pre—sawn ice

5 0.05 30.0 mm

6 0.05 425 mm |« Resistance in

7 0.1 42.5 mm open—water

8 01 30.0 mm (done only when p=0.2)
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Fig. 6 Total ice resistance with an ice sheet of 30.0 mm
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