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Abstract

Viscous flow around actual ship is calculated by an use of RANS equations. The propriety of
this computing method, usefulness to hull form design and the scale effect which is the effect of
viscous flow depending on the scale of ship model are investigated. Reynolds stress is modelled
by using k- & turbulence model and the law of wall is applied near the body. Body fitted
coordinates are introduced for the treatment of the arbitrary 3-dimensional shape of the ship hull
foom. The transformed equations in the computational domain are numerically solved by an
employment of FVM.  In the calculation of pressure, SIMPLE method is adopted and the solution
of the discretized equation is obtained by the line-by-line method with the use of TDMA. The
calculations of two ships, 4410 TEU container carrier and 50,000 DWT class bulk carrier, are

performed at model and actual ship scale.

The results are compared and discussed with the

model test results which are viscous resistance, nominal wake distribution at propeller plane and
limiting streamline on the hull surface. They describe the effect of stem form and the scale
effect very well. In particular, the calculated nominal wake distribution and limiting streamline
are agreed qualitatively with the experiments and the viscous resistance values are estimated

within +5% difference from the resistance tests.
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Table 1 Comparison of vscous dag

cefficients
Ship T114B T149
Type | (4410 TEU C/C) (50K B/C)
Cs 0.5914 0.8195
Re
(Model) 1.36E7 0.71E7

Cal. Exp. Cal. Exp.
Cpv  |0.614E-3{0.290E-3|0.976E-3|0.676E-3
Crv  |2.380E-3|2.846E-3|2.721E-3|3.186E-3

Cv  |2.994E-3|3.136E-3|3.697E-3|3.862E-3

Re
(Ship)

2.97E9 1.20E9

Cal. Exp. Cal. Exp.

Cev  |0.522E-3|0.367E-3|0.543E-3/0.636E-3
Crv  |1.200E-3]1.343E-3{1.641E-3|1.497E-3
Cv  |1.722E-3[1.710E-3|2.184E-3|2.133E-3
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