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Summary

Accurate estimation of the drag coefficient of sea-ice is very important for reliabile prediction of sea-
ice behavior. For improving the accuracy of the drag coefficient, we have carried out a measurement
of wind and turbulence on the sea of Okhotsk on board of the ice-breaking patroll ship Soya of Japan

Coarst Guard.

In this study, we evaluated the influence of the superstructure and the hull of ship on the measure-
ment of wind and turbulence by numerical simulations using a commercial CFD code Fluent (Fluent
Inc.). The simulations of wind flow around the full scale ship indicated that the measuring instru-
ments should be located at least 6m above the front-deck or at least 4m away from the bridge-house

towards the upwind direction.
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Fig. 1: The model of SOYA used in the experiment.

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

fAfE L & 2 FEUG RIS 3 3 iR R U EERSET O ' 73

Fig. 2: The model of SOYA in the test section.
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Fig. 3: Measurement planes A, B and C for the case of

bow wind. Unit is in millimeters.
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Fig. 4: Measurement plane D for the case of side wind.

Unit is in millimeters.
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Fig. 5: Computational region for the case of bow wind.

Unit is in millimeters.
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Fig. 6: Computational region for the case of side wind.

Unit is in millimeters.
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Fig. 8: Distribution of the mean axial velocity on the

plane C.
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Fig. 9: Distribution of the turbulent intensity vk/U on
the plane C.
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Fig. 10: Profile of the mean axial velocity along line

z=0,y=0.
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Fig. 11: Profile of the turbulent intensity Vk/U along
line z =0,y = 0.
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Fig. 12: Distribution of the mean axial velocity on the

plane D.
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Fig. 13: Distribution of the turbulent intensity vVk/U
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Fig. 16: The model of full scale SOYA. Unit is in meters.
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Fig. 17: Computational region for the case of bow wind.

Unit is in meters.

Fig. 18: Computational region for the case of side wind.

Unit is in meters.
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(a) On plane y=0 [m] (b) On planes x=-50, 40, -30, -20, -10,
0, 10, 20, 30, 40 and 50 [m)

Fig. 19: Distribution of the mean axial velocity in the case of bow wind.
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Fig. 20: Distribution of the turbulent intensity vk/U in the case of bow wind.
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Fig. 21: Distribution of the turbulent intensity vk/U around bow in the case of bow wind.
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Fig. 22: Distribution of the turbulent intensity Vk/U around the bridge house in the case of bow wind.
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Fig. 23: Distribution of the mean axial velocity in the case of side wind.
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Fig. 24: Distribution of the turbulent intensity vk/U in the case of side wind.
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Fig. 25: Distribution of the turbulent intensity vk/U around bow in the case of side wind.
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Fig. 26: Distribution of the turbulent intensity \/E/U around bridge house in the case of side wind.

NI | -El ectronic Library Service



