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Reynolds—averaged Navier—Stokes simulations have been performed to investigate an effect of numerical region with high
resolution for Kelvin wave around KRISO container ship on its resistance, In the present study, 13 millions cells were used to
describe wave profile along the ship hull and Kelvin wave patterns, In order to control a size of numerical region with high
resolution for waves around the hull, we employed relaxation zones from a side boundary of numerical domain in which Kelvin
wave was suppressed. When the far—field Kelvin wave was not precisely resolved due to the relaxation zone, the
instantaneous history of ship resistance was affected although the time average of ship resistance showed -1.15~2.1 % errors,
Especially, the damping characteristics of ship resistance in time history was significant when using a large relaxation zone in
the side boundary.
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Table 1 Main particulars of KCS

Particulars Full scale |Model scale
Scale 1 31.6
Length between 230.0 7.2786
perpendiculars (m)
Length of waterline (m) 232.5 7.3577
Depth (m) 19.0 0.6013
Draft (m) 10.8 0.3418
Displacement volume (m?) 52.030 1.6490
Wetted surface area
without rudder (m2) 9424 9.4379
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Fig. 1 Top view of numerical domains
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Fig. 2 Wave patterns around KCS hull
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(b) wave profile at y/Lpp = 0.0741
Fig. 3 Wave profiles along a ship hull and y/Lpp = 0.0741
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Table 2 Total resistance coefficients for domains 1 & 2

exp. domain 1 domain 2
Cr x 10° 3.557 3.532 3.516
error(%) -07 -1.15
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