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Speed Trial Analysis of Korean Ice Breaking Research Vessel 'Araon’

on the Big Floes
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The speed performances of ice sea trial on the Arctic(2010 & 2011) area were shown different results depend on the ice floe size,

Penetration phenomena of level ice was not happened on medium ice floe and tore up by the impact force because the mass of

medium ice floe is similar to the mass of Araon which is Korean ice breaking research vessel and did not shut up by the ice ridge or

iceberg. The sea trial on the Amundsen sea was performed at the big floe which is classified by WMO(World Meteorological

Organization). Three measurements of ice properties and five results of speed trial were obtained with different ice thicknesses and

engine powers, To evaluate speed of level ice trial and model test results at the same ice thickness and engine power, the correction

method of HSVA(Hamburg Ship Model Basin) was used. The thickness, snow effect, flexural strength and friction coefficient were

corrected to compare the speed of sea trial, The analyzed speed at 1.03m thickness of big floe was 585 knots at 10MW power and
it' s 6,10 knots at 1.0m ice thickness and the same power, It s bigger than the results of level ice because big floe was also slightly

tore up by the impact force of vessel based on the observation of recorded video,

Keywords : Big floe(2 /IT), Sea ice(Gh). Ice field test(AAM AHH
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Name of ice Size of floes
Small ice cake: brash ice < 2m (WMO code 1) Table 2 The summary of big floe information
Ice cake < 20m (WMO code 2) Ice floe ID latitude longitude
small floe 20~100m (WMO code 3) longitude | 108°42.9822N | 117°50.4123W
Location
Medium floe 100~500m (WMO code 4) latitude | 73°28.5867N | 72°14.8264W
Big floe 500~2,000m (WMO code 5) Length (m) 900 1,100
Size
Vast floe 2~10 km (WMO code 6) Width (m) 600 600
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Table 3 Results of ice trial at SI1

Test Mean Distance | Time \% Mgan ce
D Power (m) (sec) | (knots) thickness
(Mw) (cm)
8.02 158.1 105 2.93 145.39
6.10 136.4 110 | 2.41 99.11
5.09 123.7 80 3.01 92.50
Table 4 Results of ice trial at SI2
Test Mean Distance | Time \% Mgan ice
D Power (m (sec) | (knots) thickness
(Mw) (cm)
6.95 100.5 230 | 0.85 198.17
E 7.95 139.3 140 1.93 192.47
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ID A B D E
V (knots) 2.93 2.41 0.85 1.93
Hi—actual (cm) | 158.5 | 116.7 | 227.5 | 222.2
Fni 0.38 0.37 0.09 0.21
A 1.08 1.08 1.17 1.13
F1 0.63 0.87 0.40 0.42
Hi-Target (cm) 103 103 103 103
F2 1 1 1 1

F3 1.1 1.1 1.1 1.1
Power (MW) 8.02 6.10 6.95 7.95

Power

. 5.91 6.24 3.22 3.90
Correction (MW)
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Table 6 Summary of correction for 1.0m ice thickness

ID A B D E
V (knots) 2.93 2.41 0.85 1.93
Hi-actual (cm) 158.5 116.7 227.5 222.2
Fni 0.38 0.37 0.09 0.21
A 1.08 1.08 1.17 1.13
F1 0.61 0.85 0.38 0.41
Hi-Target (cm) 100 100 100 100
F2 1 1 1 1

F3 1.1 .11 1.11 .11
Power (MW) 8.02 6.10 6.95 7.95

Power

Correction (MW) 5.12 6.05 3.1 3.77
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