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I. Theory of Machines (NAOLE 2209)
2. Heat Transler (M1 2201)
3. Numerical Methods in ngineering Lab (NAOL 2214)
4, Computational Fluid Dynamics (NAOE 3211)
5. Finite Element Methods (NAOLE 3213)
6. Computer Programming tor Engineers (NAOE 3210)
7. Offshore Survey. Drilling and Production (NAOE 4209)
8. Riser and Mooring Syslems (NAOLE 4211)
9, Control Engineering (NAOL 4235).
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NAQE 2209: Theory of Machines
3.00 Credit. 3 hrs/wk,

Contents:

Statics: Use of free body diagrams; Equilibrium; Friction. Dynamics: Newton's second law for linear and
rotating marine systems; Compatibility equations; Moment of inertia and radius of gyration; Parallel axes
and perpendicular axes theorems; Introduction to vibration of marine systems. Mechanics of machines:
Introduction to the kinematics and dynamics of marine gear drives; Elementary kinematic analysis of

linkages by means of velocity diagrams and acceleration diagrams.

ME 2201: Heat Transfer
3.00 Credit, 3 hrs. /wk.

Contents:

Introduction: steady and unsteady state conduction in one dimension, cases of single and composite walls.
cylinders and spheres. fins of uniform cross section: Transient heat transfer: system with negligible internal
resistance; Hiesler charts: Intreduction to two and three dimensional heat conduction. Convection: forced
and natural. basic mechanism. methods of evaluation. non-dimensional parameters. empirical and semi-
empirical methods. Radiation: [undamental laws, black and gray bodies. form factors. evaluation ol form
factors. Heat exchangers: parallel Tow and counter flow. LMTD relationship: Heat transicr cascs in ship

design: insulation in bulkheads. refrigerated spaces. fish holds in trawlers,

NAOF 2214: Numerical Methods in Fngincering Lab

1.50 Credit. 3 hrs. /wk.

Contents:
Exercise problems are based on NAOE 2105 course and need to be solved using software tools. Course

teacher will select the exercise problems at the beginning of the course.




NAOE 3211: Computational Fluid Dynamics

300 Credit. 3 hrs/wk.

Contents:
Introduction, Governing equations of Nuid Tow, Green's theorem. Boundary integral methods and its

application o radiation and dilfraction problems. Discretization schemes: linite dillerence methods, Hinite

28 volume methods. finite element methods, spectral methods ete, Grid generation. Flow visualization and

trictional resistance computation for double body flows using Navier-Stokes equations, Free surtuce flow,
ree surfuce computation with linear and tully nonlinear conditions. Numerical teatment of fluid-body
interlaee, wrbulenee modeling, CFD application w [ree surface flow past ship shape objects using Reynolds

Averaged Navier Stokes FEquation (RANSE).

NAOL 3215: Finite Element Methods

300 Credit. 3 hrsiwlk.

Contents:

General introduction, historical background and review ol matrices; Analysis of simple one dimensional

structure {direct method); Analysis of springs: Stilthess concept; Member stiflness matrix; Assembly of
elobal structural stitfness matrix; Characteristics ol stitTness matrice. Potential energy approach: 1-D bar
elements virtwal work and potential energy: Formulation of equilibrium cquations using the enerey

approach: Derivation of stiffhess matrix Tor linear two-torce clements (bars); Coordinate transformations and

truss stiffhess matrices. Prismatic beam elements: Bending ol prismatic beams: StifThess matrix lor the beam
clement: Load wvector for distributed loads: Coordinate tanslormation and stitThess matrix Tor [rame

clements: Analysis of continuum structures in two dimensions: CST Elements. Basic concepts: nodes and

clements: Shape lunctions; Derivation of stiffhess matrices for plane stress and plane strain elements;
Generalized formulation approach: Ravleigh-Ritz method and variational approach (overview); Method ol

weighted residuals: Galerkin's method: Integration by parts; Application to simple 1-D lield problems.

NAOE 3210: Computer Programming for Engincers

1.50 Credit, 3 hrs. /fwlk.

Contents:

Introduction to Computer programming; Flow chart and algorithm; Variables and operators; Functions;
Sequential. Selective and Repetitive Structures: Arrays: Subprograms: Applications in Naval Architecture
and Ollshore Engineering, Exercises/IProjects: Hands on exercises/project work using computer programs
(MATLAB! FORTRAN/ C++ cte.)




NAOE 4209; Offshore Survey, Drilling and Production
3 Credit, 3 hrs. /wk,

Contents:

Introduction to seismic survey: Procedure of Seismic survey: Equipment used for offshore scismic survey:
survey vessel: Environmental protection and minimizing conflict during seismic surveys. History of oil well
drilling: Drilling systems: Drilling rig: offshore drilling and recent developments: The operation and
commissioning of various equipment processes and systems mvalved in the drilling. Introduction to offshore

vanced recovery using water and gas injection:

ail preduction - Separators: Gas-treatment: Gas flaring: En
Produced water (reatment. utility systems, storage and export systems. The working principles of the

offshore topsides systems in the oil and gas upstream process: Fundamental organic chemisiry: Basic

production process plant: Equipment and utilitics to support the processing of oil and gas: Technical
consideration of FPSO conversions; Subsea product on systems flow lines and risers: Remoteoperated

vehicles (ROV).

NAOE 4211: Risers and Mooring Systems
3.00 Credit. 3 hrs/iwkhk.

Contents:

Station keeping syvstems: Permanent and mobile mooring systems: Mooring configurations: single-leg
mooring. spread mooring. turrent mooring. Mooring components: wire ropes, synthetic [ibre ropes. chains.
clump weights. drag and suction anchors, piles: winches and windlass: Single companent and multi-

companent catenary equations: Soil-mooring interaction: mooring failure modes: static. quasi-static. and

dynamic mooring analyses: mooring design criteria and considerations Deep-water risers and umbi
Flow assurance and system design: Introduction to design of subsca pipelines and risers, Riser companents.
Riser failure modes: Structural riser analysis: Static and dynamic riser analyses: riser design crileria and

considerations.

NAOE 4235: Control Engineering
3.00 Credit. 3 hrs/wk,

Contents:
Introduction to theory of control system. mechanical. hvdraulic, pneumatic, thermal and electro-mechanical
control systems. Representation of control systems- block diagrams. Study of frequency. step function and
system responses. Transfer functions and characteristics functions. Routh’s eriterion for stability. Svstem
analysis — Nyquist and Bode diagrams. Root locus plots. Svstem compensation. analogues of control system,
3

system, hydraulics. servo control. pneumatic and

application of servomechanisms in marine — mechanical 4

electro mechanical controls



