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1. Advanced Marine Hydrodynamics (NAOE 6103)
2. Advanced Numerical Methods in Marine Application (NAOE 6105)
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NAOE 6103: Advanced Marine Hydrodynamics
3.00 Credit. 3 hrs/wk.

Contents:

The Motion of a Viscous Fluid: Description of flow, Conservation of Mass and Momentum, Transport
Theorem, Continuity Equation, Euler’s Equation, Stress relations in a Newtonian fluid, Navier-Stokes
Equation, Laminar Boundary Layers: Steady Flow past a flat plate, Turbulent Flow: General Aspects,

Turbulent Boundary Layer on a flat plate.

Lifting Surfaces: Two dimensional Hydrofoil Theory, Linearized Two-dimensional Theory, The lifting
Problem, Simple Foil Shapes, Drag force on a Two-dimensional foil, Two-dimensional Source and Vortex
Distributions, Singular Integral Equations, Three dimensional Vortices, Three dimensional planar lifting
surfaces, Induced Drag, Lifting line theory, Cavity flows, Symmetric Cavity flows, Super-cavitating Lifting

foils, Unsteady Hydrofoil theory.

Hydrodynamics of Slender Bodies: Slender Body in an Unbounded Fluid, Longitudinal Motion, The Lateral
Force, Ship Maneuvering: The Hydrodynamic Forces, Ship Maneuvering: The equations of Motion, Slender
Bodies in Waves, Strip Theory for ship Motions, Slender Bodies in Shallow water.

Experimental Hydrodynamics: Techniques for model construction: modeling law, model design. Typical
model tests: resistance, propulsion, propeller open water, cavitation tests, sea keeping tests, tests with
slender structures. Uncertainty Analysis. Error sources in experiments. Special considerations for full scale

measurements.

NAOE 6105: Advanced Numerical Methods in Marine Application
3.00 Credit, 3 hrs. /wk.

Contents:

Numerical error analysis; Consistency, stability and convergence of numerical methods; Numerical methods
for boundary value problems: shooting, parallel shooting and finite difference methods for linear and
nonlinear problems; Numerical methods for matrix eigenvalue problems: power method and its variants;
Iterative methods for solving linear systems: Jacobi, Gauss-Seidel and SOR methods; Numerical methods
for initial value problems: Euler, Taylor, Runge-Kutta, multistep, predictor-corrector methods; Nonlinear
systems and optimization: Newton’s method for nonlinear systems, unconstrained optimization. and
constrained optimization; Fourier transform: Discrete Fourier Transform (DFT) and trigono- metric

interpolation, and the fast Fourier transform.



