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NAOE 6103 : Advancecl Marine Hydrodynamics

J.00 Credit. 3 hrs/rvk.

(lontcnts:

Thc Motion of a Viscous Fluirl: Description of flolv. Conservation of Mass and Motnentunr. 'l'ransport

I'hcolcrn. C'ontirrLritv Eqrration, Euler's EqLration. Stress relations in a Newtonian flLrid. Navier-Stol<es
lrqLration. l,anrinar Boundary Layers: Steady Flo'uv past a flat plate. Turt-rr-rlent Florv: Gencral Aspects.
'l'Lrrbtrlent Bourrdary Layer on a flat plate.

Lifting Srrrfaccs:'lu,o dinrerrsional Hydrofbil Theory. Linearized Trvo-dinrensional "l-heory. -fhe lifting
Pt'r'r['rlcrtt. Sirnplc Foil Shapes. Drag fbrcc on a Trvo-dinrensional lbil.I'wo-dinrensional Source arrd Vortcx
Dislr'ibutiorrs. Singular Integral E,quations.'fhree dirnensional Vortices. Three dimensional planar liiting
srrllaccs. Inclucecl Dra-t. Lilting line theory. Cavitr flows. Symrnetric Cavity 1lows. SLrper-cavitating I-rtting
firils. I lrrsleadv IIr,'drolbil theory.

Hvrlrotlvnarnics of Slender Bodies: Slender Body in an Untrounded Fluid. I-ongitudinal Motion. The [,atcral
Irorcc. Ship Maneuvering: -l'he Hydrodynarnic Forces. Ship Manetrvering: 'l-he equations olMotion. Slerrder
Boclies in Waves. Strip Tlreory for ship Motions. Slender Bodies irr Shallorv water.

llxpcrinrcntal Hvdrodvnamics: Techniques fbr nrodel construction: modeling larv. rnodel design. Tvpical

ntoclcl lcsts: r'csistance. proprrlsiorr. propcller ollclr \\,ater. cavitation tests. sea keeping tests. tests r,r,ith slender

siructrrres. IJncertainty Analysis. Error sorrrces irr experinrerrts" Special considerations fbr fr:ll scale

ltteasrrrellle nts.

NAOE 6105 : Arlvancerl Numerical Methods in Marine Application

3.00 Crcrlit. 3 hrs/rvk.

Contcnts:

Nrrrttelical error analysis: Consistency. stability and convergence of numerical rrethods: Nurnerical methods

fbr borrndary value problerns: shooting. parallel shooting and finite difference methods for linear and nonlinear

;.lr'ol.rlons: Nrurerical nrelhods f'or rnatrix eigenvalue problerls: power rlethod and its variants: Iterative

rnclhocls fbr solving linear systcrrs: .lacobi. Garrss-Seidel and SOR rnethods: Nurnerical rnetlrods for initial
valtrc [rrot.rlcrrrs: I',rr ler'.'['al'lor'. Rrrnge-Kutta. nrultistep. predictor-corrector rlethods: Nonlinear systerls and

optinrization: Ncu,lolr's rnethod lbr nonlinear systerns. inrconstraincd optirnizatiorr. and corrstrained

oplirnization. [;oLrrier transfbrrn: Discrete Fourier Trarrsform (DFT) and trigono- rretric intcrpolation. and the

lhsl Ijorrricl lranslornr.
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