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Viscous Resistance Analysis of a Ship Using Numerical Solutions

Young-Ki Kwak*
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Abstract

Viscous flow around an actual ship is calculated by an use of RANS(Reynolds-averaged
Navier-Stokes) solver. 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 complex boundary of the ship hull form. The transformed equations in the
computational domain are numerically solved by an employment of FVM(Finite Volume
Method). SIMPLE(Semi-Implicit Pressure Linked Equation) method is adopted in the
calculation of pressure and the solution of the discretized equation is obtained by the
line-by-line method with the use of TDMA(Tri-Diagonal Matrix Algorithme).

The subject ship model of actual calculation is 4,410 TEU class container carrier. For 4
geosim models the calculated viscous resistance values are compared with the model test
results and analyzed on their components. The resistance performance of an actual ship is
predicted very reasonably, so this method may be utilized as a design tool of hull form.
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