The Japan Society of Naval Architects and Ccean Engi neers
87

BYEIEE) U R 1= & B AR R L SR M B O BB R AR

o= - O =
= g B

b i
W BB

H

o
&
B o 2l

kokeok

Numerical Analysis on Wind Drag Reduction of Accommodation House with Square Corner Cut and Step Shaped Geometries

by Takuji Nakashima, Member  Yasuaki Doi, Member
Hidemi Mutsuda, Member Shingo Satake
Tomotaka Ogawa

Summary

The present paper investigates a wind drag reduction mechanism generated by a square corner cut and a step shaped geometry in
an accommodation house of ship. For this purpose, numerical simulations of turbulent flow around the simplified models of
accommodation house are conducted by using Large-Eddy Simulations (LES). Comparing the drag reduction rates with wind tunnel
measurements, the numerical results are validated. The numerical results show cavity flows in the square cut corner and the step,
and they can reduce wind pressure acting on the front surface. The geometries also reduce separation regions around the
accommodation house and enhance pressure recovery on the back surface. These results show a considerable contribution of the
back pressure in the wind drag reduction. For more realistic condition, the interactions between the flows around a ship hull and an
accommodation house are also investigated by LES with shiphull geometry. In the case at a yaw angle of 30 deg., the wind separates
from the side edge of the shiphull and it does not impinge onto lower level of the accommodation house. In this case, the step shape
is comparatively effective in the wind drag reduction and the back pressure has more contribution than the case without shiphull.
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Fig.3 Time-series of predicted wind drag in the basic case.
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Fig.5 Time-averaged streamlines on a vertical plane y=0
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Fig.8 Comparisons of drag components acting on the front and

back surfaces of accommodation house.
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Fig.9 Time-averaged streamlines on the plane z=0.42h at the yaw

angle of 30 deg.
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Pressure coefficient distributions on the frontal surfaces

at the yaw angle of 30 deg.
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Fig.12 Comparisons of drag components acting on the

accommodation house at the yaw angles of 0 deg. and 30 deg.
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Fig.13 Time-averaged streamline on a vertical cut-plane

through the centerline of the front surface (y=0)
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Fig.14 Comparison of the streamlines on the vertical cut-plane

through the centerline of the front surface (y=0)
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Fig.15 Cp distributions on the frontal surfaces with shiphull at
the yaw angle of 30 deg.

Table 2 Comparison of predicted wind drag coefficients

between with and without shiphull.
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Fig. 16 Comparisons of drag components acting on the

accommodation house mounted on the shiphull.
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