MAHATMA GANDHI UNIVERSITY

[image: image1.jpg]



SCHEME AND SYLLABI

FOR

B. Tech. DEGREE PROGRAMMES
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(2013 ADMISSION ONWARDS)

	SCHEME AND SYLLABI FOR  B. Tech NAVAL ARCHITECTURE AND SHIP BUILDING ENGINEERING MAHATMA GANDHI UNIVERSITY 

SEMESTER  S1&S2 

	Code
	Subject
	Hrs/week
	Marks
	End-sem
duration-
hours 
	Credit

	
	
	L
	T
	P/D
	Inte-
rnal 
	End-
sem 
	
	

	EN010 101 
	Engineering Mathematics I
	2
	1
	-
	50
	100
	3
	5

	EN010 102
	Engineering Physics
	1
	1
	-
	50
	100
	3
	4

	EN010 103
	Engineering. Chemistry & Environmental Studies
	1
	1
	-
	50
	100
	3
	4

	EN010 104
	Engineering Mechanics
	3
	1
	-
	50
	100
	3
	6

	EN010 105
	Engineering Graphics
	1
	3
	-
	50
	100
	3
	6

	EN010 106
	Basic Civil Engineering
	1
	1
	-
	50
	100
	3
	4

	EN010 107
	Basic Mechanical Engineering
	1
	1
	-
	50
	100
	3
	4

	EN010 108
	Basic Electrical Engineering
	1
	1
	-
	50
	100
	3
	4

	EN010 109
	Basic Electronics Engineering. & Information Technology
	2
	1
	-
	50
	100
	3
	5

	EN010 110
	Mechanical Workshop
	-
	-
	3
	50
	-
	3
	1

	EN010 111
	Electrical and Civil Workshops
	-
	-
	3
	100
	-
	3
	1

	 
	 
	13
	11
	6
	 
	 
	
	44

	
	
	
	
	
	
	
	
	

	3rd  SEMESTER
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Code
	Subject
	Hrs/week
	Marks
	End-sem
duration-
hours 
	Credit

	
	
	L
	T
	P/D
	Inte-
rnal 
	End-
sem 
	
	

	EN010 301
	Mathematics II
	3
	1
	-
	50
	100
	3
	4

	EN010 302
	Economics and Communication Skills
	2
	2
	-
	50
	100
	3
	4

	ST010 303
	Fluid Mechanics 
	2
	2
	-
	50
	100
	3
	4

	ST010 304
	Introduction to Naval Architecture
	3
	1
	-
	50
	100
	3
	4

	ST010 305
	Basic Ship Theory
	3
	1
	-
	50
	100
	3
	4

	ST010 306 (EE)
	Electrical Technology & Instrumentation
	3
	1
	-
	50
	100
	3
	4

	ST010 307
	Welding and Machine Tools Lab
	 
	 
	3
	50
	100
	3
	2

	ST010 308
	Fluid Mechanics Lab 
	-
	-
	3
	50
	100
	3
	2

	 
	 
	16
	8
	6
	 
	 
	
	28

	
	
	
	
	
	
	
	
	

	4th  SEMESTER
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Code
	Subject
	Hrs/week
	Marks
	End-sem
duration-
hours 
	Credit

	
	
	L
	T
	P/D
	Inte-
rnal 
	End-
sem 
	
	

	EN010 401
	Mathematics III
	2
	2
	-
	50
	100
	3
	4

	EN010 402 (ME)
	Principles of Management
	3
	1
	-
	50
	100
	3
	4

	ST010 403
	Stability of Ships
	3
	1
	-
	50
	100
	3
	4

	ST010 404
	Mechanics of Solids
	3
	1
	-
	50
	100
	3
	4

	ST010 405
	Machine Drawing
	1
	-
	3
	50
	100
	3
	4

	ST010 406
	Resistance and Propulsion of ships
	3
	1
	-
	50
	100
	3
	4

	ST010 407
	Electrical Engineering Lab
	-
	-
	3
	50
	100
	3
	2

	ST010 408
	Advanced Machine Tools Lab
	-
	-
	3
	50
	100
	3
	2

	 
	 
	15
	6
	9
	 
	 
	
	28

	
	
	
	
	
	
	
	
	

	5th SEMESTER
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Code
	Subject
	Hrs/week
	Marks
	End-sem
duration-
hours 
	Credit

	
	
	L
	T
	P/D
	Inte-
rnal 
	End-
sem 
	
	

	EN010 501
	Mathematics IV
	2
	2
	-
	50
	100
	3
	4

	ST010 502
	Ship Dynamics
	3
	1
	-
	50
	100
	3
	4

	ST010 503
	Material Science
	3
	1
	-
	50
	100
	3
	4

	ST010 504
	Analysis of Structures
	3
	1
	-
	50
	100
	3
	4

	ST010 505
	Structural Design of Ships- I
	3
	1
	-
	50
	100
	3
	4

	ST010 506
	Computer Aided Design and Drafting
	3
	1
	-
	50
	100
	3
	4

	ST010 507
	CAD/ CAM Lab 
	-
	-
	3
	50
	100
	3
	2

	ST010 508
	Material Testing Lab
	-
	-
	3
	50
	100
	3
	2

	 
	 
	15
	5
	6
	 
	 
	
	28

	
	
	
	
	
	
	
	
	


	6th SEMESTER
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Code
	Subject
	Hrs/week
	Marks
	End-sem
duration-
hours 
	Credit

	
	
	L
	T
	P/D
	Inte-
rnal 
	End-
sem 
	
	

	ST010 601
	Marine Engineering 
	3
	1
	-
	50
	100
	3
	4

	ST010 602
	Structural Design of Ships II
	3
	1
	-
	50
	100
	3
	4

	ST010 603
	Hydraulic Machinery
	3
	1
	-
	50
	100
	3
	4

	ST010 604
	Applied Thermodynamics
	3
	1
	-
	50
	100
	3
	4

	ST010 605
	Electrical Systems on Ships and Shipyards 
	3
	1
	-
	50
	100
	3
	4

	ST010 606 Lxx
	Elective I
	2
	2
	-
	50
	100
	3
	4

	ST010 607
	Model making Techniques and Practice
	-
	-
	3
	50
	100
	3
	2

	ST010 608
	Marine Engineering Lab
	-
	-
	3
	50
	100
	3
	2

	 
	 
	17
	7
	6
	 
	 
	
	28

	Elective -I
	
	
	
	
	
	
	
	

	ST 010 606 L01
	Finite Element Method
	
	
	
	
	
	
	

	ST 010 606 L02
	Advanced Operations Research
	
	
	
	
	
	
	

	ST 010 606 L03
	Acoustics and noise control
	
	
	
	
	
	
	

	ST 010 606 L04
	Distaster management
	
	
	
	
	
	
	

	7th SEMESTER
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Code
	Subject
	Hrs/week
	Marks
	End-sem
duration-
hours 
	Credit

	
	
	L
	T
	P/D
	Inte-
rnal 
	End-
sem 
	
	

	ST010 701
	Ship Production Management 
	2
	1
	-
	50
	100
	3
	3

	ST010 702
	Design of Machine Elements
	2
	1
	-
	50
	100
	3
	3

	ST010 703
	Strength of Ships I
	2
	2
	-
	50
	100
	3
	4

	ST010 704
	Ship Design I
	2
	2
	-
	50
	100
	3
	4

	ST010 705
	Ship Production Technology
	2
	1
	-
	50
	100
	3
	3

	ST010 706 Lxx
	Elective II
	2
	2
	-
	50
	100
	3
	4

	ST010 707
	Marine Hydrodynamics  and Hydraulic Machineries Lab
	-
	-
	3
	50
	100
	3
	2

	ST010 708
	Measurements Lab 
	-
	-
	3
	50
	100
	3
	2

	ST010 709
	Seminar
	-
	-
	2
	50
	-
	3
	2

	ST010 710
	Project
	-
	-
	1
	50
	-
	3
	1

	 
	 
	12
	9
	9
	 
	 
	
	28

	
	
	
	
	
	
	
	
	

	Elective -II
	
	
	
	
	
	
	
	

	ST010 706 L01
	Ship recycling
	
	
	
	
	
	
	

	ST010 706 L02
	Joining techniques in ship building technology
	
	
	
	
	

	ST010 706 L03
	Failure analysis and design
	
	
	
	
	
	
	

	ST010 706 L04
	Quality Assurance and Management in Shipbuilding
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	8th SEMESTER
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Code
	Subject
	Hrs/week
	Marks
	End-sem
duration-
hours 
	Credit

	
	
	L
	T
	P/D
	Inte-
rnal 
	End-
sem 
	
	

	ST010 801 
	Ship Repairing and Surveying
	3
	1
	-
	50
	100
	3
	4

	ST010 802
	Ship Design II
	2
	2
	1
	50
	100
	3
	4

	ST010 803
	Strength of Ships II
	2
	2
	-
	50
	100
	3
	4

	ST010 804 Lxx
	Elective III
	2
	2
	-
	50
	100
	3
	4

	ST010 805 Gxx
	Elective IV
	2
	2
	-
	50
	100
	3
	4

	ST010 806
	Marine Systems and Mechanisms Lab 
	-
	-
	3
	50
	100
	3
	2

	ST010 807
	Project
	-
	-
	6
	100
	-
	-
	4

	ST010 808
	Viva voce
	-
	-
	-
	-
	50
	-
	2

	 
	 
	11
	9
	10
	 
	 
	
	28

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Elective -III
	
	
	
	
	
	
	
	

	ST010 804 L01
	Refrigeration and Air conditioning of ships
	
	
	
	
	

	ST010 804 L02
	Design of Fishing Vessels
	
	
	
	
	
	
	

	ST010 804 L03
	Theory of Vibration
	
	
	
	
	
	
	

	ST010 804 L04
	Marine Engineering Economics and Management
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Elective -IV
	
	
	
	
	
	
	
	

	ST010 805 G01
	Shipbuilding materials, corrosion  prevention and protection
	
	

	ST010 805 G02
	Computer Aided Ship Design
	
	
	
	
	
	
	

	ST010 805 G03
	Offshore Structure Design
	
	
	
	
	
	
	

	ST010 805 G04
	Experimental Techniques on Ships and Models
	
	
	
	
	

	ST010 805 G05
	Marine Pollution , Control and Recovery Systems
	
	
	
	


EN010 101 ENGINEERING MATHEMATICS – I

Teaching Scheme








Credits: 5
2 hour lecture and 1 hour tutorial per week

Objectives

· To impart mathematical background for studying engineering subjects.

MODULE I (18 hours) - MATRIX 

Elementary transformation – echelon form – rank using elementary transformation by reducing in to echelon form – solution of linear homogeneous and non – homogeneous equations using elementary transformation. Linear dependence and independence of vectors – eigen values and eigen vectors – properties of eigen values and eigen vectors(proof not expected) – Linear transformation – Orthogonal transformation – Diagonalisation – Reduction of quadratic form into sum of squares using orthogonal transformation – Rank, index, signature of quadratic form – nature of quadratic form 

MODULE 2 (18 hours) - PARTIAL DIFFERENTIATION 

Partial differentiation : chain rules – statement of Eulers theorem for homogeneous functions – Jacobian –Application of Taylors series for function of two variables – maxima and minima of function of two variables (proof of results not expected)

 MODULE 3 (18 hours) - MULTIPLE INTEGRALS 

Double integrals in cartesian and polar co-ordinates – change of order of integrationarea using double integrals – change of variables using Jacobian – triple integrals in cartesian, cylindrical and spherical co-ordinates – volume using triple integrals – change of variables using Jacobian – simple problems. 

MODULE 4 (18 hours) - ORDINARY DIFFERENTIAL EQUATIONS 

Linear differential equation with constant coefficients- complimentary function and particular integral – Finding particular integral using method of variation of parameters – Euler Cauchy equations- Legenders equations 

MODULE 5 (18 hours) - LAPLACE TRANSFORMS 

Laplace Transforms – shifting theorem –differentiation and integration of transform – Laplace transforms of derivatives and integrals – inverse transform – application of convolution property – Laplace transform of unit step function – second shifting theorem(proof not expected) – Laplace transform of unit impulse function and periodic function – solution of linear differential equation with constant coefficients using Laplace Transform. 

REFERENCES 

1. Erwin Kreyszig ;Advanced Engineering Mathematics Wiley Eastern Ltd 

2. Grewal B.S ;Higher Engineering Mathematics ,Khanna Publishers 

3. N. P. Bali ;Engineering Mathematics ,Laxmi Publications Ltd 

4. Goyal & Gupta ; Laplace and Fourier Transforms 

5. Dr. M.K.Venkataraman ;Engineering Mathematics Vol. I,National Publishing Co. 

6. Dr. M.K.Venkataraman Engineering Mathematics Vol. 2, National Publishing Co 

7. T.Veerarajan ,Engineering Mathematics  for first year, Mc Graw Hill 

8. S.S.Sastry Engineering Mathematics Vol. I,Prentice Hall India 

9. S.S.Sastry Engineering Mathematics Vol. 2, Prentice Hall India 

10. B.V. Ramana Higher Engineering Mathematics, Mc Graw Hill 

EN010 102  ENGINEERING PHYSICS

Teaching Scheme

Credits: 4

I hour lecture and 1 hour tutorial per week 

Objectives 

· To provide students knowledge of physics of a problem and   an overview of physical phenomena. 

MODULE I (12 hours) LASERS AND HOLOGRAPHY Lasers- 

Principle of laser- Absorption- Spontaneous emission- Stimulated emission- Characteristics of laser - Population inversion- Metastable states- Pumping- Pumping Methods- Pumping Schemes- 3 level and 4 level pumping- Optical resonator- Components of laser- Typical laser systems like Ruby laser- He-Ne laser- Semiconductor laser- Applications of laser- Holography- Basic principle -Recording and reconstruction- comparison with ordinary photography-Applications of Hologram 

MODULE II (12 hours) NANOTECHNOLOGY AND SUPERCONDUCTIVITY 

Introduction to nanoscale science and technology- nanostructures-nanoring, nanorod, nanoparticle, nanoshells- Properties of nanoparticles- optical, electrical, magnetic, mechanical properties and quantum confinement- Classification of nanomaterials- C60, metallic nanocomposites and polymer nanocomposites- Applications of nanotechnology 

B. Superconductivity- Introduction- Properties of super conductors- Zero electrical resistance- Critical temperature- Critical current- Critical magnetic field- Meissner effect- Isotope effect- Persistence of current- Flux quantization - Type I and Type II superconductors- BCS Theory (Qualitative study) – Josephson effect- D.C Josephson effect- A.C Joseph son effect- Applications of superconductors. 

MODULE III (12 hours) CRYSTALLOGRAPHY AND MODERN ENGINEERING MATERIALS 

A. Crystallography – Space lattice- Basis- Unit cell- Unit cell parameters- Crystal systems- Bravais lattices- Three cubic lattices-sc, bcc, and fcc- Number of atoms per unit cell- Co-ordination number- Atomic radius- Packing factor- Relation between density and crystal lattice constants- Lattice planes and Miller indices-Separation between lattice planes in sc- Bragg’s law- Bragg’s x-ray spectrometer- Crystal structure analysis. 

Liquid crystals- Liquid crystals, display systems-merits and demerits- Metallic glasses- Types of metallic glasses (Metal-metalloid glasses, Metal-metal glasses) – Properties of metallic glasses (Structural, electrical, magnetic and chemical properties) 

Shape memory alloys- Shape memory effect, pseudo elasticity 

MODULE IV (12 hours) ULTRASONICS 

A. Ultrasonics- Production of ultrasonics- Magnetostriction method – Piezoelectric method- Properties of ultrasonics- Non destructive testing- Applications 

B. Spectroscopy- Rayleigh scattering (Qualitative) - Raman effect – Quantum theory of Raman effect- Experimental study of Raman effect and Raman spectrum- Applications of Raman effect 

C. Acoustics- Reverberation- Reverbaration time- Absorption of sound- Sabine’s formula(no derivation)- Factors affecting acoustics properties 

MODULE V (12 hours) FIBRE OPTICS 

Principle and propagation of light in optical fibre- Step index (Single Mode and Multi Mode fibre) and graded index fibre- N.A. and acceptance angle—Characteristics of optical fibres (Pulse dispersion, attenuation, V-number, Bandwidth-distance product) – 

Applications of optical fibres- Fibre optic communication system (Block diagram)- Optical fibre sensors (any five) – Optical fibre bundle.  

REFERENCES

1) A Text book of Engineering Physics – M.N.Avadhanulu and P.G.Kshirsagar S.Chand& Company Ltd.

2) Nanomaterials- A.K.Bandhopadyaya – New Age International Publishers

3) Engineering Physics – A. Marikani

4) Engineering materials –V Rajendran and Marikani-Tata McGraw-Hill Publishing Company Limited

5) Engineering physics- Dr. M Arumugam - Anuradha Agencies

6) Nano ; The Essentials- T. Pradeep

7) Material Science-M Arumugham- Anuradha Agencies

8) Lasers and Non-Linear optics By B.B Laud- New Age International (P) Limited
EN010 103     Engineering Chemistry & Environmental Studies

(Common to all branches)

Teaching scheme

Credits:4

1hr lecture and 1hr tutorial per week (total 60 hrs) 

Objectives 

· To impart a scientific approach and to familiarize the applications of chemistry in the field of technology 

· To create an awareness about the major environmental issues for a sustainable development. 
MODULE 1: ELECTROCHEMICAL ENERGY SYSTEMS (13 hrs) 

Electrochemical cells - Galvanic cell - Daniel cell – EMF - determination by potentiometric method - Nernst equation – derivation- Single electrode potential-Types of electrodes- Metal/metal ion electrode, Metal/metal sparingly soluble salt electrode, Gas electrode and Oxidation/reduction electrode - Reference electrodes - Standard hydrogen electrode and Calomel electrode - Glass electrode – Determination of pH using these electrodes - Concentration cell – Electrolytic concentration cell without transfer - Derivation of EMF using Nernst equation for concentration cell - Cells and Batteries - Primary and secondary cells - Lead acid accumulator, Ni-Cd cell, Lithium–MnO2 cell and Rechargeable Lithium ion cell – Polarization – Overvoltage - Decomposition potential - Numerical problems based on Nernst equations and pH determination. 

MODULE 2: CORROSION AND CORROSION CONTROL (10 hrs)

 Introduction - Types of corrosion – Chemical and Electrochemical corrosion – Chemical corrosion – Oxidation corrosion, By other gases and Liquid metal corrosion – Pilling- Bedworth rule - Electrochemical corrosion – Mechanism - absorption of O2 and evolution of H2 - Types of electrochemical corrosion- Galvanic corrosion, Concentration cell corrosion, Differential aeration corrosion, Pitting corrosion, Waterline corrosion and Stress corrosion - Factors influencing the rate of corrosion - Nature of the metal and Nature of the environment - Corrosion control methods – Selection of metal and proper design, Cathodic protection (Sacrificial anodic protection and Impressed current cathodic protection), Modifying the environment, corrosion inhibitors and Protective coating - Metallic coating – Anodic coating and cathodic coating - Hot dipping (Galvanizing and Tinning), Electroplating, Electroless plating, Metal spraying, Metal cladding Cementation- sheradizing - chromizing- calorizing and Vacuum metallization - Non-metallic coating - Anodization 

MODULE 3:  ENGINEERING MATERIALS (13 hrs) 

High polymers – Introduction - Degree of polymerization – Functionality – Tacticity - Types of polymerization (mechanisms not required) – Addition, Condensation and Copolymerization - Glass transition temperature-(Tg) Definition only, Compounding and moulding of plastics - Compression, Injection, Extrusion, Transfer and Blow moulding. 

Fiber Reinforced Plastics - Glass reinforced plastics (GRP) - Manufacturing methods - Hand lay up, Spray up and Filament winding - properties and uses. 

Conducting Polymers – Polyacetylene and Polyaniline - Applications (mechanism not required) 

Rubber - Natural rubber – Properties – Vulcanization - Synthetic rubber - Preparation, properties and uses of Polyurethane rubber, NBR and Silicone rubber. 

Carbon Nanotubes - Single walled (SWCNT) and Multi walled (MWCNT) - Properties and uses. 

MODULE 4:  ENVIRONMENTAL POLLUTION (12 hrs) 

Pollution - Types of pollution – a brief study of the various types of pollution - Air pollution - Sources and effects of major air pollutants – Gases - Oxides of carbon, nitrogen and sulphur – Hydrocarbons – Particulates -Control of air pollution - Different methods - Water pollution - Sources and effects of major pollutants - Inorganic pollutants- heavy metals cadmium , lead, mercury - Ammonia, Fertilizers and Sediments (silt) - Organic pollutants – Detergents, pesticides, food waste, - Radioactive materials - Thermal pollutants - Control of water pollution - General methods Eutrophication - Definition and harmful effects Desalination of water - Reverse osmosis and Electrodialysis 

MODULE 5: ENVIRONMENTAL ISSUES (12 hrs) 

An overview of the major environmental issues - Acid rain – Smog - Photochemical smog - Green house effect - Global warming and climate change - Ozone layer depletion – Deforestation - Causes and effects - Wet land depletion – Consequences, Biodiversity – importance and threats, Soil erosion - Causes and effects, Solid waste disposal -Methods of disposal - Composting, Landfill, and Incineration, E-Waste disposal - Methods of disposal – recycle( recovery) and reuse Renewable energy sources - Solar cells – Importance - Photo voltaic cell - a brief introduction Bio fuels - Bio diesel and Power alcohol. 

Note: This course should be handled and examination scripts should be evaluated by the faculty members of Chemistry 

Text Books

1. A text book of Engineering Chemistry - Shashi Chawla, Dhanpat Rai and Co.

2. A text book of Engineering Chemistry - Jain & Jain 15th edition .

3. A text book of Engineering Chemistry – S. S. Dhara.

4. Modern Engineering Chemistry – Dr. Kochu Baby Manjooran. S.

References

1. Chemistry - John E. McMurry and Robert C. Fay, Pearson Education.

2. Polymer science –V. R. Gowariker, New Age International Ltd.

3. A text book of polymer - M. S. Bhatnagar Vol I, II,& III, S. Chand publications.

4. Nano materials – B. Viswanathan, Narosa publications.

5. Nano science & Technology – V. S. Muralidharan and A. Subramania, Ane Books Pvt. Ltd.

6. Nanotechnology - Er. Rakesh Rathi, S. Chand & Company Ltd.

7. Environmental Studies - Benny Joseph (2nd edition), Tata Mc Graw Hill companies.

8. Environmental Chemistry - Dr. B. K. Sharma, Goel publishers.

9. Environmental Chemistry – A. K. De, New age International Ltd.

10. Industrial Chemistry – B. K. Sharma, Goel publishers.

11. Engineering Chemistry – O. G. Palanna, Tata Mc Graw Hill Education Pvt. Ltd
EN010 104 ENGINEERING MECHANICS

(Common to all branches)

Teaching Scheme 
Credits: 6

3 hour lecture and 1 hour tutorial per week

Objective:

· To develop analytical skills to formulate and solve engineering problems.
Module I ( 23 hrs) 

Introduction to Mechanics – Basic Dimensions and Units – Idealization of Mechanics – Rigid Body – Continuum – Point force – Particle – Vector and Scalar quantities. Principles of Statics – Force Systems – Coplanar, Collinear, Concurrent and Parallel – Free body diagrams – Resolution of forces – Moment of a Force – Varignon’s Theorem – Couple – Resolution of a force into force couple system – Conditions of static equilibrium of Rigid bodies – Solutions of problems using scalar approach Force Systems in Space – Introduction to Vector approach – Elements of Vector algebra – Position vector – Moment of a Force about a Point and Axis – Resultant of Forces – Equilibrium of forces in space using vector approach 

Module II (23 hrs) 

Principle of Virtual work – Elementary treatment only – application of virtual work in beams, ladders Centroid of Lines, Areas and Volumes – Pappus Guldinus Theorems Moment of Inertia of laminas – Transfer theorems – radius of Gyration – problems Centre of Gravity – Mass moment of Inertia of circular and rectangular plates – solid rectangular prisms – Cylinders – Cones 

Module III (23 hrs) Friction – Laws of friction – Contact friction problems – ladder friction – Wedge friction – Screw friction. Introduction to Structural Mechanics – Types of Supports, loads, frames – Static Indeterminacy – Support reactions of beams – Analysis of perfect trusses by method of joints, method of sections. 

Module IV (28hrs) 

Kinematics – Rectilinear motion of a particle under Variable Acceleration Relative Velocity - problems Circular motion with Uniform and Variable Acceleration – Relations between Angular and Rectilinear motion – Normal and Tangential accelerations Combined motion of Rotation and Translation – Instantaneous centre of zero velocity – Wheels rolling without slipping Introduction to Mechanical Vibrations – Free vibrations – Simple Harmonic motion 

Module V (23 hrs) 

Kinetics of particles – Newton’s laws of Motion of Translation – D’Alembert’s Principle – Motion of connected bodies – Work Energy Principle – Principle of Momentum and Impulse – Collision of Elastic bodies Newton’s laws of Rotational motion – Angular Impulse and Torque – Conservation of Angular Momentum – Centrifugal and Centripetal forces – Applications – Work done and Power by Torque and Couple. 

References:

1. Engineering Mechanics – S. Timoshenko, D.H. Young – Mc Graw Hill International Edition

2. Engineering Mechanics – Statics and Dynamics – Irving H Shames, G Krishna Mohana Rao – Pearson Edutcation

3. S. Rajasekararn & G.Sankarasubramanian, Engineering Mechanics, Vikas Publishing Co.

4. Engineering Mechanics – Prof.J.Benjamin

5. Engineering Mechanics – G.S. Sawheney PHI Learning Pvt.Ltd, New Delhi

6. Engineering Mechanics – K. L. Kumar, Tata Mc Graw Hill, New Delhi
EN010 105 ENGINEERING GRAPHICS

Teaching Scheme 
Credits: 6

I hour lecture and 3 hour drawing per week

Objectives

· To provide students of all branches of engineering with fundamental knowledge of engineering drawing

· To impart drawing skills to students
MODULE 1 (24 hours) 

Introduction to Engineering Graphics: Drawing instruments and their uses-familiarization with current BIS code of practice for general engineering drawing. Scales-Plain scales-Diagonal Scales-Forward and Backward Vernier Scales. 

Conic Sections:-Construction of conics when eccentricity and distance from directrix are given .Construction of ellipse (1) given major axis and foci (2) given major axis and minor axis (3)given a pair of conjugate diameters (4) by the four centre method. Construction of parabola given the axis and base. Construction of hyperbola-(1) given the asymptotes and a point on the curve. (2) Given ordinate, abscissa and transverse axis. Construction of rectangular hyperbola. Construction of tangents and normals at points on these curves. 

Miscellaneous curves:-Cycloids, Inferior and superior Trochoids-Epicycloid- Hypocycloid-Involute of circle and plain figures-Archimedian Spiral and Logarithmic Spiral- Tangents and normals at points on these curves. 

MODULE 2 (24 hours) 

Orthographic projections of points and lines:-Projections of points in different quadrants- Projections of straight lines parallel to one plane and inclined to the other plane-straight lines inclined to both the planes-true length and inclination of lines with reference planes using line rotation and plane rotation methods – Traces of lines. 

Orthographic projections of planes-Polygonal surfaces and circular lamina. 

MODULE 3 (24 hours) 

Orthographic projections of solids:-Projections of prisms, cones, cylinders, pyramids, tetrahedron ,octahedron and spheres with axis parallel to one plane and parallel or perpendicular to the other plane-the above solids with their axes parallel to one plane and inclined to the other plane –axis inclined to both the reference planes-use change of position method OR auxiliary method. 

Sections of solids:-Sections of prisms ,cones , cylinders ,pyramids ,tetrahedron and octahedron with axis parallel to one plane and parallel or perpendicular or inclined to the other plane with section planes perpendicular to one plane and parallel , perpendicular or inclined to the other plane –True shapes of sections. 

MODULE 4 (24 hours) 

Developments of surfaces of (1)simple solids like prisms ,pyramids , cylinder and cone (2) sectioned regular solids (3)above solids with circular or square holes with their axes intersecting at right angles.-Developments of funnels and pipe elbows. 

Isometric Projections:-Isometric Scales-Isometric views and projections of plane figures,simple&truncated solids such as prisms, pyramids, cylinder, cone, sphere, hemisphere and their combinations with axis parallel to one the planes and parallel or perpendicular to the other plane. 

MODULE 5 (24 hours) 

Perspective projections:-Perspective projections of prisms,pyramids,cylinder and cone with axis parallel to one plane and parallel or perpendicular or inclined to the other plane by visual ray method OR vanishing point method 

Intersection of surfaces:-Intersection of prism in prism &cylinder in cylinder-Axis at right angles only. 

REFERENCES

1. Engineering Graphics-Unique Methods easy solutions-K.N Anilkumar

2. Engineering Graphics-P I Varghese.

3. Engineering Drawing-N D Bhatt

4. Engineering Graphics-P S Gill

5. Engineering Graphics-T S Jeyapoovan
EN010 106 BASIC CIVIL ENGINEERING

(Common to all branches)

Teaching scheme: 
Credits: 4

1 hour lecture and 1 hour tutorial per week

Objective:

· To familiarize all engineering students with the basic concepts of civil engineering so that they can perform better in this great profession “Engineering”.
Module 1 (12 hours) 

Introduction to civil engineering : various fields of civil engineering- Engineering materials: Cement – Bogues compounds, manufacture of Portland cement-wet and dry process, grades of cement, types of cement and its uses – steel– types of steel for reinforcement bars ,structural steel sections,built-up sections,light gauge sections. Aggregates: Fine aggregate:- pitsand, riversand, M- sand--Coarse aggregate: natural and artificial , requirements of good aggregates. Timber: varieties found in Kerala – seasoning and preservation. Bricks: classification, requirements, tests on bricks. 

Module 2 (12 hours) 

Cement mortar- preparation and its uses– concrete –ingredients, grades of concrete – water cement ratio, workability, curing, ready mix concrete. Roofs - roofing materials -A. C, aluminium, GI, fibre, tile, reinforced concrete (brief description only)- reinforcement details of a one way slab, two way slab and simply supported beams. 

Module 3 (12 hours) 

Building Components: Foundation: Bearing capacity and settlement - definitions onlyfootings- isolated footing , combined footing - rafts, piles and well foundation , machine foundation (Brief description only). Superstructure: Walls - brick masonry – types of bonds , English bond for one brick - stone masonry-Random Rubble masonry. 

Module 4 (12 hours) 

Surveying: Classification –principles of surveying- chain triangulation- instruments used, field work – bearing of survey lines –WCB and reduced bearing -Leveling: field work - reduction of levels - height of instrument method. Introduction to total station- basic principles of remote sensing, GPS and GIS. 

Module 5 (12 hours) 

Site plan preparation for buildings (Sketch only) – Kerala Municipal Building Rules (1999)-general provisions regarding site and building requirements – coverage and floor area ratio – basic concepts of “intelligent buildings” and “green buildings”- disposal of domestic waste water through septic tank and soak pit. Classification of roads- basics of traffic engineering – road markings , signs, signals and islands, road safety-accidents, causes and remedies– (brief description only) 

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)

20% - Assignments (minimum 2) such as home work, problem solving, group discussions, quiz, literature survey, seminar, term-project, software exercises, etc.

20% - Regularity in the class

References

1. Jha and Sinha, Construction and foundation Engineering, Khanna Publishers

2. Punmia B. C., Surveying Vol –I, Laxmi Publications

3. Rangwala, Building Materials, Charotar Book stall

4. K. Khanna ,C. E. G. Justo., Highway Engineering, Khanna Publishers

5. Nevile., Properties of Concrete, Mc Graw Hill

6. B C Punmia.,Basic Civil Engineering, Khanna Publishers

7. Kerala Municipal Building Rules – 1999
EN010 107 BASIC MECHANICAL ENGINEERING

(Common to all branches)

Teaching scheme 
Credits- 4

1hour lecture and1hour tutorial per week

Objective

· To impart basic knowledge in mechanical engineering
Module 1(12 hours) 

Thermodynamics: Basic concepts and definitions, Gas laws, specific heat –Universal gas constant- Isothermal, adiabatic and polytrophic processes, work done, heat transferred, internal energy and entropy - Cycles: Carnot, Otto and Diesel- Air standard efficiency. Basic laws of heat transfer (Fourier’s law of heat conduction, Newton’s law of cooling Steffen Boltzmann’s law) 

Module 2 (12 hours) 

I.C. Engines: Classification of I.C Engines, Different parts of I.C engines, Working of two stroke and four stroke engines-petrol and diesel engines-air intake system, exhaust system, fuel supply system, ignition system, lubrication system, cooling system and engine starting system-Performance of I.C. engines, advantage of MPFI and CRDI over conventional system. Refrigeration: Unit of refrigeration, COP, Block diagram and general descriptions of air refrigeration system, vapour compression and vapour absorption systems- Required properties of a refrigerant, important refrigerants– Domestic refrigerator- Ice plant. Air conditioning system: Concept of Air conditioning, psychometry, psychometric properties, psychometric chart, psychometric processes, human comfort– winter and summer air conditioning systems (general description), air conditioning application.

Module 3 (12 hours) 

Power transmission elements: Belt Drive - velocity ratio of belt drive, length of belt, slip in belt- simple problems– Power transmitted– Ratio of tensions– Centrifugal tension Initial tension– Rope drive, chain drive and gear drive-Types of gear trains (simple descriptions only) 

Module 4 (12 hours) 

Power plants: General layout of hydraulic, diesel, thermal and nuclear power plantsnonconventional energy sources (general description only). Hydraulic turbines and pumps : Classifications of hydraulic turbines –types of hydraulic turbines –runaway speed, specific speed, draft tube, cavitations, selection of hydraulic turbines .Classification of pumps– positive displacement and rotodynamic pumps (description only)- applications Steam turbines: Classification of steam turbines, description of common types of steam turbines: Impulse and reaction, compounding methods. 

Module 5 (12 hours) 

Simple description of general purpose machines like lathe, shaping machines, drilling machines, grinding machines and milling machines, Basic concepts of CNC, DNC, CIM and CAD/CAM Manufacturing Processes: Moulding and casting, forging, rolling, welding- arc welding-gas welding (fundamentals and simple descriptions only)  

Internal continues assessment ( Maximum Marks –50)

60% Test (minimum2)

20% Assignments (minimum 2) such as home work, quiz, seminar.

20% regulatory in class

Text book

1. 1 P.L. Bellany, Thermal Engineering, Khnna Publishes

2. 2 Benjamin J., Basic Mechanical Engineering, Pentx

Reference Books

1. 1 R.C.Patal, Elements of heat engines, Acharya Publishers

2. 2 Rajesh Kumar R & Arun Mohan, Basic Mechanical Engineering, Jyothis Publishers

3. 3 P.K.Nag, Engineering Thermodynamics, McGraw Hill

4. 4 Dr.P.R Modi &Dr.M.S. Seth, Hydraulics & Fluid Mechanics including Hydraulic Machines, Standard Book House
EN010 108 Basic Electrical Engineering

(Common to all branches)

Teaching Scheme 
Credits: 4

I hour lecture and 1 hour tutorial per week

Objectives

· To provide students of all branches of engineering with an overview of all the fields of electrical engineering

· To prepare students for learning advanced topics in electrical engineering
Module I (10 hours) 

Kirchhoff’s Laws – Formation of network equations by mesh current method – Matrix representation – Solution of network equations by matrix method – Star delta conversion. Magnetic circuits – mmf, field strength, flux density, reluctance, permeability – comparison of electric and magnetic circuits – force on current carrying conductor in magnetic filed. 

Module II (12 hours) 

Electromagnetic Induction – Faraday’s laws – lenz’s law – statically and dynamically induced emf – self and mutual inductance – coupling coefficient. Alternating current fundamentals – generation of AC –frequency, period, average and r m s value, form factor, peak factor, phasor representation – j operator – power and power factor – solution of RLC series and parallel circuits. 

Module III (13 hours) 

DC machine – principle of operation of DC generator – constructional details – e m f equation – types of generators. DC motor – principle of operation of DC motor – back emf – need for starter – losses and efficiency – types of motors – applications – simple problems. Transformer – principle of operation – e m f equation Constructional details of single phase and three phase transformer – losses and efficiency – application of power transformer, distribution transformer, current transformer and potential transformer. 

Module IV (13 hours) 

Three phase system – generation of three phase voltage – star and delta system – relation between line and phase voltages and currents – phasor representation of three phase system - balanced delta connected system – three wire and four wire system – simple problems. Three phase power measurement – Single wattmeter, two wattmeter and three wattmeter methods. Induction motors – principle of operation of three phase induction motors – applications of cage and slip ring induction motor – single phase induction motors – capacitor start / run, shaded pole – universal motors - Applications. Synchronous generator (Alternator) – principles of operation and types. 

Module V (12 hours) 

Generation of electric power – types of generation – hydroelectric, thermal and nuclear (Block schematic and layout only) - Non conventional energy sources – solar, wind, tidal, wave and geothermal. Transmission – need for high voltage transmission – Transmission voltage – Distribution – Underground versus overhead – Feeder – Distributor – Service mains – conductor materials – one line diagram of typical power system.  

Requirements of good lighting system – working principle of incandescent lamp, Fluorescent lamp and mercury vapour lamp-energy efficient lamps (CFL, LED lights) – need for energy management and power quality – home energy management.

Text Books

1. D.P. Kothari & I.J. Nagrath – Basic Electrical Engineering – Tata McGraw Hill

2. D.C. Kulshreshta – Basic Electrical Engineering - Tata McGraw Hill

3. Hughes – Electrical and Electronic Technology – Pearson Education

Reference Books

1. R.V. Srinivasa Murthy – Basic Electrical Engineering – Sunguine Technical

2. J.B.Gupta – Fundamentals of Electrical Engineering & Electronics – S.K.Kataria

3. V.K. Mehta, Rohit Mehta – Basic Electrical Engineering – S.Chand.

4. Bureau of Engineering Efficiency – Guide book for national certification examination for energy managers and auditors.

5. Rajendra Prasad – Fundamentals of Electrical Engineering, Prentice Hall India.

6. Soni, Gupta, Bhatnagar & Chackrabarty – A text book on power system engineering – Dhanapt Rai

7. Electrical Engineering Fundamentals – Vincent Del Toro, Pearson Education.

EN010 109 Basic Electronics Engineering and Information Technology

(Common to all branches)

Teaching Scheme 
Credits: 5

2 hour lecture and 1 hour tutorial per week

Objectives

· To provide students of all branches of engineering with an overview of all the fields of electronics  engineering and information technology
MODULE 1 (18 hours): 

Basic Circuit Components: Diode: Germanium, Silicon, Zener, LEDs (working principle only). Forward and reverse characteristics. [2hr.] Rectifiers: Half wave, fullwave , Bridge circuits, DC Power supply: Capacitor filter, Zener regulator. [3hrs.] Transistors :Different configurations - CE characteristics-β and ∝, concept of Amplifiers: Common emitter RC coupled amplifier, Frequency response, Bandwidth.(No analysis required) 

Comparison of BJT,FET,MOSFET, IGBT. [2hr.]. Integrated circuits: Advantages, classification of Linear and Digital ICs. Basics of Op-amps, inverting and non-inverting amplifiers.Family of IC’s(Function diagram of 7400 & CD4011) [4hrs.] .Specifications of TTL and CMOS. –Comparison. 

MODULE 2 (18 hours): 

Basic communication Engineering: 

Communication: Frequency bands: RF, VHF, UHF, x, ku, ka, c. Modulation – need for modulation, basic principles of amplitude, frequency and pulse modulation. [6hrs.]. Block schematic of AM transmitter, Super-hetrodyne receiver, FM receiver.-function of each block.[3hrs.] .

Wireless communication: Satellite Communication-Earth station, transponder and receiver. 

Mobile Communication: GSM-BSC, Cell structure, frequency re-use, hands-of, establishing a call. 

MODULE 3 (18 hours):Basic instrumentation and Consumer electronics: 

Electronic instrumentation: Transducers: Basic principles of Strain guage, LVDT, Thermistor, Photodiode, Typical moving coil microphones and Loud speaker.Block diagram of Digital Multimeter .[8hrs].CONSUMER ELECTRONICS: Basic principles of TV –Interlaced Scanning-Block Diagram of PAL TV receiver(color).Basic principles of DTH, brief descriptions of MP3,multichannel audio 5.1,7.1. 

MODULE 4 (18 hours): Introduction: 

Definition and Scope of IT-Digital Computer, Von Neumann Architecture-Basic Operational Concepts-CPU-single Bus and Multi Bus Organization, A typical Instruction set, Execution of Instructions. 

Memory and I/O-Main Memory, Virtual Memory-Cache memory-Secondary Memories-Printers, Plotters, Displays ,Key board, Mouse, OMR and OCR-Device Interface-I/O Processor-I/O Channel 

MODULE 5 (18 hours) :

Computer software-System Software and Application Software- Machine Language-Assembly Language-High Level Language-Language Translators- Operating System, Procedural Programming and Object Oriented Programming.

Computer Networks-Concepts of Networking-Network Topologies-WAN-LAN-MAN, Protocol- Internet-working concept, Internet Architecture, IP addresses, Routing, Domain Name System(Basic concepts only)  

References

1. 1.Basic Electronics – Devices, Circuits and IT fundamentals.Santiram Kal,PHI( Module 1to 5)

2. Basic Electronics: Bernad Grob, Mc Graw Hill Publication(Module 1)

3. Electronic Devices: Floyd, Pearson Education (Module 1)

4. Electronic Devices and Circuits: J.B. Gupta,S.K.Kataria & Sons (Module 1 , 2,3)

5. Digital Principles: Malvino & Leach, Mc Graw Hill Publication(Module 1)

6. Electronic Instrumentation: H.S Kalsi, Mc Graw Hill Publication(Module 2)

7. Communication Systems: Sanjay Sharma, S.K.Kataria & Sons (Module 2)

8. Satellite Comunication : Robert M.Gagliardi,CBS Publishers & Distributors.(Module 2)

9. Basic Radio and TV; S.P. Sharma,Tata McGrawhill(Module 2 &3)

10. Wireless Communication; T.S. Rappaport, Pearson(Module 3)

11. Computer Organization, Hamacher, Vranesic and Zaky, Mc Graw Hill (Module 4)

12. Systems Programming, JJ Donovan ,Mc Graw Hill (Module 5)

13. Computer Networks,Andrew.S Tanenbaum,Pearson Education(Module 5)
EN010 110: Mechanical Workshop

(Common to all branches)

Teaching scheme 
Credits: 1

3 hours practical per week

Objectives

· To provide students of all branches of engineering in house experience of basic mechanical instruments and activities
Carpentry Planing – cutting – chiselling, marking – sawing – cross and tee joints – dovetail joints – engineering application, Seasoning, Preservation – Plywood and ply boards. 

Fitting Practice in chipping – filing – cutting – male and female joints. 

Smithy Forging of square and hexagonal prism. Study of forging principles, materials and operations. 

Foundry Preparation of simple sand moulds – moulding sand characteristics, materials, gate, runner, riser, core, chaplets and casting defects. 

Demonstration and study of machine tools – lathe, drilling, boring, slotting, shaping, milling and grinding machines, CNC machines and machining centers. 

Demonstration and study of arc and gas welding techniques. 

Note: 

1. The minimum mark for a pass for EN010 110Mechanical workshop is 25 out of 50 in internal assessments. 

2. If the student fails in securing minimum mark for pass mentioned above will be considered as failed in the respective workshop. 

The candidate not satisfying the above mentioned condition may be given ‘U’ grade in the grade card. For the purpose of fixing grade, the marks are hypothetically escalated to 150. Other grades may be given as specified for other subjects. 

The failed candidate has to attend the respective workshop classes in the subsequent semesters. The internal assessment will be made by repeating all workshop activities. The student has to register for EN010 110 Mechanical Workshop in the college by paying the fees prescribed by the college. 

HOD in charge of workshop will allot a staff member to monitor the activities and awarding the internal marks. The internal marks should be submitted to the university.  

EN010 111: Electrical and Civil Workshops

(Common to all branches)

Teaching scheme 
Credits: 1

3 hours practical per 2 weeks for each

Objectives

· To provide students of all branches of engineering in house experience of basic electrical and civil instruments and activities

Electrical Workshop

1. Wiring and estimation of one lamp and one plug, Control of two lamps in series and in parallel.

2. Staircase wiring.

3. Godown wiring.

4. Insulation megger - earth megger , measurement of insulation resistance and earth resistance. Study of volt meter, ammeter , watt meter and energy meter.

5. Working principle and wiring of Fluorescent , CFL and Mercury vapour lamp .

6. Study and wiring of distribution board including power plug using isolator, MCB and ELCB – Estimation of a typical 1BHK house wiring system.

7. Familiarization , soldering, testing and observing the wave forms on a CRO of a HW and FW Uncontrolled Rectifier (using diodes) with capacitor filter.

8. Observing the wave forms on a CRO of Experiment 7 without capacitor filter and find the average and RMS value of the voltage waveform.

9. Visit your college substation and familiarize the supply system, Transformer, HT Panel and Distribution etc.

Civil Workshop

Masonry : English bond – Flemish bond – wall junction – one brick – one and a half brick – two brick and two and a half brick – Arch setting.

Plumbing: Study of water supply and sanitary fittings – water supply pipe fitting – tap connections – sanitary fittings – urinal, wash basin – closet (European and Indian), Manholes.

Surveying: Study of surveying instruments – chain – compass – plane table – levelling – minor instruments. Demonstration of Theodolite and Total Station.

Familiarization of latest building materials : Flooring materials – Roofing materials – Paneling boards. 

Note:

1. The minimum mark for a pass for EN010 111 Electrical and Civil workshop is 50 out of 100 in internal assessments.

2. If the student fails in securing minimum mark for pass mentioned above will be considered as failed in the respective workshop.

The candidate not satisfying the above mentioned condition may be given ‘U’ grade in the grade card. For the purpose of fixing grade, the marks are hypothetically escalated to 150.

Other grades may be given as specified for other subjects.

The failed candidate has to attend the respective workshop classes in the subsequent semesters. The internal assessment will be made by repeating all workshop activities. The student has to register for EN010 111 Electrical and Civil Workshop in the college by paying the fees prescribed by the college.

HOD in charge of workshop will allot a staff member to monitor the activities and awarding the internal marks. The internal marks should be submitted to the university.
EN010301A    ENGINEERING MATHEMATICS   II



                       (Common to all branches except CS & IT) 

Objectives

· To apply standard methods and basic numerical techniques for solving problems and to know the importance of learning theories in Mathematics.

MODULE 1    Vector differential calculus



( 12 hours)

                       Scalar and vector fields – gradient-physical meaning- directional derivative-divergence an curl - physical meaning-scalar potential conservative field- identities - simple problems

MODULE 2     Vector  integral calculus



( 12 hours)



Line integral - work done by a force along a path-surface and volume integral-application of Greens theorem, Stokes theorem and Gauss divergence theorem

MODULE 3      Finite differences




( 12 hours)



Finite difference operators [image: image3.png]AV,E,u



 and [image: image5.png]


 - interpolation using Newtons forward and backward formula – problems using Stirlings formula, Lagrange’s formula and Newton’s divided difference formula

MODULE 4      Difference Calculus




( 12 hours)



Numerical differentiation using Newtons forward and backward  formula – Numerical integration – Newton’s – cotes formula – Trapezoidal rule – Simpsons 1/3rd and 3/8th rule – Difference equations – solution of difference equation 

MODULE 5  
Z  transforms 





( 12 hours)



Definition of  Z  transforms – transform of polynomial function and trignometric functions – shifting property , convolution property - inverse transformation – solution of 1st  and 2nd order difference equations with constant coifficients using Z transforms.

Reference  

1. Erwin Kreyszing – Advance Engg. Mathematics – Wiley Eastern Ltd.

2. B.S. Grewal – Higher Engg. Mathematics - Khanna Publishers

3. B.V. Ramana - Higher Engg. Mathematics – McGraw Hill

4. K Venkataraman- Numerical methods in science and Engg  -National publishing co

5. S.S Sastry - Introductory methods of Numerical Analysis  -PHI

6. T.Veerarajan and T.Ramachandran- Numerical Methods- McGraw Hill

7. Babu Ram – Engg. Mathematics -Pearson.

8. H.C.Taneja Advanced Engg. Mathematics Vol I – I.K.International
EN010 302 Economics and Communication Skills

(Common to all branches)

Teaching scheme

2hours lecture and 2 hours tutorial per week                                       
 Credits: 4(3+1)

Objectives
· To impart a sound knowledge of the fundamentals of Economics.

Economics

Module I (7 hours)

Reserve Bank of India-functions-credit control-quantitative and qualitative techniques

Commercial banks-functions- Role of Small Industries Development Bank of India and National Bank for Agriculture and Rural Development

The stock market-functions-problems faced by the stock market in India-mutual funds

Module II (6 hours)
Multinational corporations in India-impact of MNC’s in the Indian economy

Globalisation-necessity-consequences

Privatisation-reasons-disinvestment of public sector undertakings

The information technology industry in India-future prospects
Module III (6 hours)
Direct and indirect taxes- impact and incidence- merits of direct and indirect taxes-progressive and regressive taxes-canons of taxation-functions of tax system-

tax evasion-reasons for tax evasion in India-consequences-steps to control tax evasion

Deficit financing-role-problems associated with deficit financing

Module IV (5 hours)
National income-concepts-GNP, NNP, NI, PI and DPI-methods of estimating national income-difficulties in estimating national income

Inflation-demand pull and cost push-effects of inflation-government measures to control inflation

Module V (6 hours)
International trade-case for free trade-case for protectionism

Balance of payments-causes of disequilibrium in India’s BOP-General Agreement on Tariffs and Trade-effect of TRIPS and TRIMS in the Indian economy-impact of WTO decisions on Indian industry

Text Books

  1. Ruddar Datt, Indian Economy, S.Chand and Company Ltd.

        2. Rajesh Kumar & Arun Mohan, Economics, Jyothis Publishers.

References

        1. Paul Samuelson, Economics, Tata McGraw Hill

        2. Terence Byres, The Indian Economy, Oxford University Press

        3. S.K.Ray, The Indian economy, Prentice Hall of India

        4. Campbell McConnel, Economics, Tata McGraw Hill

Communication Skills

Objectives

· To improve Language Proficiency of the Engineering students

· To enable them to express themselves fluently and appropriately in social and professional contexts

· To equip them with the components of different forms of writing

MODULE – 1 (15 hours)

INTRODUCTION TO COMMUNICATION

Communication nature and process, Types of communication - Verbal and Non verbal, Communication Flow-Upward, Downward and Horizontal, Importance of communication skills in society, Listening skills, Reading comprehension, Presentation Techniques, Group Discussion, Interview skills, Soft skills

MODULE – II (15 hours)

TECHNICAL COMMUNICATION

Technical writing skills- Vocabulary enhancement-synonyms, Word Formation-suffix, affix, prefix, Business letters, Emails, Job Application, Curriculum Vitae, Report writing- Types of reports

Note: No university examination for communication skills. There will be internal evaluation for 1 credit.

REFERENCES

1. The functional aspects of communication skills, P.Prasad and Rajendra K. Sharma, S.K. Kataria and sons, 2007

2. Communication skills for Engineers and Scientists, Sangeeta Sharma and Binod Mishra, PHI Learning private limited, 2010

3. Professional Communication, Kumkum Bhardwaj, I.K. International (P) House limited, 2008

4. English for technical Communication, Aysha Viswamohan, Tata Mc Graw Publishing company limited, 2008

ST010 303: FLUID MECHANICS

(Common with ME010 303, AN010 303 & PE010 303)


Objectives

· To impart the basic concepts of fluid mechanics by providing exposure to diverse real world engineering examples. 

· To develop understanding about basic laws and equations used for analysis of static and dynamic fluids.

Module I (15 hours)

Introduction and basic concepts-properties of fluids-density, specific gravity, specific weight, specific volume, capillarity, surface tension, compressibility, bulk modulus, viscosity-Newtonian and non Newtonian fluids.

Fluid statics: pressure-variation of pressure-absolute and guage pressure- Pascal’s law, manometers- hydrostatic force on plane and curved surfaces-buoyancy and floatation- stability of submerged and floating bodies-metacentric height.

Module II (12 hours)

Euler’s momentum equation-Bernoulli’s equation and its limitations-momentum and energy correction factors-applications of Bernoulli’s equation-venturimeter, orifice meter, pitot tube, orifices and mouthpieces, notches and weirs-rotameter.

Module III (10 hours)

Flow through pipes-laminar and turbulent flow in pipes-critical Reylond’s number- Darcy Weisbach equation-hydraulic radius-power transmission through pipes-losses in pipes-pipes in series pipes in parallel-hydraulic gradient line and total energy line-equivalent pipe--moody’s diagram-water hammer.

Open channel flow-Chezy’s equation-most economical cross section-hydraulic jump. 

Module IV (12 hours)

Fluid kinematics-Eulerian and Lagrangian approaches-classification of fluid flow-graphical description of flow pattern-stream lines, path lines, streak lines, stream tubes-velocity and acceleration in fluid flow-continuity equation.

Ideal fluids-rotational and irrotational flow-circulation and vorticity-potential function and stream function, basic flow fields-uniform flow. Source, sink, doublet, vortex, spiral flow, flow past a cylinder with circulation-Magnus effect-Joukowski theorem.

Module V (11 hours)

Boundary layer-boundary layer flow theory- boundary layer over flat plate- boundary layer thickness-displacement, momentum and energy thickness-boundary layer separation-methods of controlling-wake-drag force on a rectangular plate-pressure drag-friction drag-total drag-streamlined body-bluff body, lift and drag force on an aerofoil-characteristics-work done. Hagen-Poiseuille equation.


ST010 304 INTRODUCTION TO NAVAL ARCHITECTURE AND SHIP BUILDING


Objectives

· To impart the basic concepts of Naval Architecture and ship building by providing exposure to diverse real world engineering examples. 

· To develop understanding about basic terms and fundamental definitions and laws used for analysis of ship modelling and design.

Module –I (12 hours)

Historical review - ancient types of vessels (rafts, boats, and ships), the role of the ship in the ages of the great discoveries.

Types of ships-terms and definitions, cargo ships (general cargo ships, bulk carriers, container ships, Ro-Ro ships, barge carriers, tankers), fishing vessels, factory ships, supply ships, Cable ships, ice breakers, research vessels, warships, hydrofoils, air cushion vehicles, small pleasure crafts (yachts, ketches, etc)

Module –II (12 hours)

Some physical fundamentals-Archimedes principle, laws of floatation stability and trim, forces acting on a ship (static condition in waves and during launching) The ship's form-main dimensions, lines plan, coefficients and their meaning 

Module –III (12 hours)

The ship and her structural members-shipbuilding materials (properties, compositions), bottom structure, shell plating and framing, decks, hatches and hatch covers, superstructures, bulkheads, tanks, holds, fore and aft structure, stern and rudder. 

Module –IV (12 hours)

Propulsion machinery-development of ship propulsion, general arrangement of propulsion plants, main engines  (Diesel engines, steam engines & turbines, gas turbines, Diesel-electric drive, nuclear power plants) 

Auxiliary machinery-power supply (current, steam, water etc), auxiliary engines for ship systems operation, auxiliary engines for engine plant operation, steering gear. 

Module –V (12 hours)

Outfitting-anchor, mooring and towing equipment, cargo handling equipment, rigging, life saving appliances and fire fighting equipment, heating, ventilation and air-conditioning, refrigeration plants, painting, accommodations 

Bridge: The control centre of the ship-bridge arrangement and layout wheel house, navigation and communication equipments, methods of navigation, navigational lights 

.
ST010 305 BASIC SHIP THEORY

Objectives

· To impart the basic concepts and considerations to the design of ships. 

· To develop understanding about basic principles used for the design of ship.

Module –I (12 hours)

Lines Plan - fairing process - table of offsets
Module –II (12 hours)

Integration rules -Trapezoidal rule; Simpson's rules (1-4-1, 1-3-3-1 and 5,8,-1 rule); 6 ordinate rule; Tchebycheff s rule; Areas, volumes and moments

Module –III (12 hours)

Bonjean calculations and curves, sectional area curves.- Hydrostatic calculations and curves
Module –IV (12 hours)

Buoyancy and weight of the ship. 

Module –V (12 hours)

Watertight subdivision of ships - flooding calculation, Floodable length

 .
ST010 306 (EE) ELECTRICAL TECHNOLOGY AND INSTRUMENTATION

Objectives

· Understanding the basic working principles of DC machines Ac machines and its drives
· To develop understanding about basic principles instrumentation and its applications.

Module –I (12 hours)

D.C. Generator - O.C.C. – Condition for self excitation – field critical resistance – critical speed - Load characteristics of generators- Losses- power flow diagram- efficiency- condition for maximum efficiency- Application.

Module –II (12 hours)

D.C. Motors: Back emf – speed and torque equation- starting and speed control – testing of D.C. Motors – brake test – Swinburn’s test- Performance characteristics of Shunt, Series and Compound motors. - Applications

Transformer – Emf equation: No load current – equivalent circuit – regulation- efficiency. Determination of regulation and efficiency from O.C. and S.C. tests – cooling of transformer. Basic principle of 3 phase transformer - Applications

Module –III (12 hours)

Alternators - Construction details: Type – emf equation (winding factor need not be derived) – synchronous impedance – regulation by emf and mmf method.  Synchronous Motors: Principle of operation – method of starting. 

Three phase induction motor: Production of rotating magnetic field - equivalent circuit – torque equation – torque slip characteristics – no load and blocked rotor tests – starting and speed control – Application 

Single Phase motor: Different types - Application.
Module –IV (12 hours)

Introduction to Instrumentation- Classification of instruments, Standards and calibration, Errors in instruments and measurements, gross errors - causes and corrective measures, static errors, static performance parameters,  Dynamic errors, Theoretical analysis of dynamic errors,  First order system, Statistical analysis of data and errors, probable error selection of the instrument. 

Module –V (12 hours)

Applications of Instrumentation to Naval architects:  Measurements of Velocity, Acceleration and Torque measurements, classification and selection of transducers, Strain gauges, L.V.D.T. (Linear variable differential transformer) Piezo electric transducer, Measurement of torque, Types of Dynamometers, Measurement of velocity and acceleration, Accelerometers, Velocity transducers. Pressure measurement, Moderate pressure measurement, electric mechanical instruments, High pressure measurement, Vacuum gauges, MC Leod gauge, Pirani gauge, Dynamic pressure measurement, Measurement of humidity and flow Hygrometer, dew point methods, Industrial Psychrometer, Hotwire Anemometers, constant temperature and constant current methods, Laser doppler anemometer, Measurement of Liquid level using Gamma rays, float, ultrasonic methods etc
 
ST010 307: WELDING AND MACHINE TOOLS LAB

1. Introduction to Welding Technology (Theory) - Historical review, classification of welding process, Gas welding, Manual metal arc welding, Submerged arc welding, Electro slag welding, Inert gas welding, Plasma arc welding.

– 1 practices.

2. Experiment on arc and gas welding: - butt welding and lap welding of M.S. sheets.

– 2 practices.

3. Study of lathe tools and accessories: - Selection of tool for different operations - tool materials: high carbon steel, HSS, cemented carbides, coated WC, indexable inserts, alumina, cBN, diamond etc. - tool nomenclature and attributes of each tool angles on cutting processes – effect of nose radius, side cutting edge angle, end cutting edge angle and feed on surface roughness – tool grinding and safe working practices.








   - 1 practice.

4. Selection of speeds, feeds and depth of cut – selection of cutting fluids – different methods of holding work.





  
 - 1 practice.
5.  (a) Measurement of cutting forces in turning process using dynamometers.

(b) Experiment on lathe:- Facing, plain turning, step turning and parting - groove cutting, knurling and chamfering - form turning and taper turning - eccentric turning.
(c) Measurement of flank wear in turning process using tool makers microscope.   

            - 3 practices.

6. Experiment on thread cutting: - single and multistart external and internal threads, square and V-threads.
- 1 practice.
7. Disassembly and assembly of small assemblies such as tail stock, bench vice, screw jack etc. 







   

             - 1 practice.
.
ST010 308: FLUID MECHANICS LAB
(Common with ME010 308 AN010 308 , PE010 308 and AU010 308 )


Objectives

· To provide exposure to the actual flow process and various instruments adopted for flow measurement . 

· Study and acquire a thorough knowledge of the various pipe fittings and plumbing tools.

· Study the use of different types of taps, valves.

· Study the various measuring instruments like gauges, pitot tube, watermeters and current meters.

· Determination of metacentric height and radius of gyration of floating bodies.

· Determination of hydraulic coefficients of orifices and mouthpieces under constant head method and time of emptying method.

· Calibration of discharge measuring equipments in closed conduits like venturimeter, orificemeter, watermeter etc.

· Calibration of discharge measuring equipments in open channel flow like rectangular and triangular notches.

· Determination of Darcy’s constant and Chezy’s constant for pipe flow.

· Determination of critical velocity in pipe flow.

· Determination of  minor losses in pipe flow.

· Experimental verification of Bernoulli’s theorem.

· Determination of Chezy’s constant and Manning’s number for open channel flow.

· Calibration of Plug –Sluices.



EN010 401
ENGINEERING MATHEMATICS III






(Common to all branches)  





Objectives: Apply standard methods of mathematical &statistical analysis

MODULE 1    
Fourier series




( 12 hours)

Dirichlet  conditions – Fourier series with period 2 π and 2l – Half range sine and cosine series – Harmonic Analysis – r.m.s Value

MODULE 2    
Fourier Transform



( 12 hours)

Statement of Fourier integral theorem – Fourier transforms – derivative of transforms- convolution theorem (no proof) – Parsevals identity

MODULE 3    Partial differential equations


( 12 hours)

Formation by eliminating arbitrary constants and arbitrary functions – solution of Lagrange’s  equation – Charpits method –solution of Homogeneous partical differential equations with constant coefficients 

MODULE 4    Probability distribution



( 12 hours)

Concept of random variable , probability distribution – Bernoulli’s trial – Discrete distribution – Binomial distribution – its mean and variance- fitting of Binominal distribution – Poisson distribution as a limiting case of Binominal distribution – its mean and variance – fitting of Poisson distribution – continuous distribution- Uniform distribution – exponential distribution – its mean and variance – Normal distribution – Standard normal curve-  its properties

MODULE 5    Testing of hypothesis



( 12 hours)

Populations and Samples – Hypothesis – level of significance – type I and type II error – Large samples tests – test of significance for single proportion, difference of proportion, single mean, difference of mean – chi –square test for variance-  F test for equality of variances for small samples

References

1. Bali& Iyengar – A text books of Engg. Mathematics – Laxmi Publications Ltd.

2. M.K. Venkataraman – Engg. Mathematics vol II 3rd year part A & B – National Publishing Co.

3. I.N. Sneddon – Elements of partial differential equations – Mc Graw Hill

4. B.V. Ramana – Higher Engg. Mathematics – Mc Graw Hill

5. Richard A Johnson – Miller Fread’s probability & Statistics for Engineers- Pearson/ PHI

6. T. Veerarajan – Engg. Mathematics – Mc Graw Hill

7. G. Haribaskaran – Probability, Queueing theory and reliability Engg. – Laxmi Publications

8. V. Sundarapandian - probability ,Statistics and Queueing theory – PHI

9. H.C.Taneja – Advanced Engg. Mathematics Vol II – I.K.International

10. A.K.Mukhopadhyay-Mathematical  Methods For Engineers and Physicists-I.K.International

EN010 402(ME): Principles of Management

(Common with EN010 502(ME))


Objectives

· To develop an understanding of different functional areas of management.

· To understand the functions and duties an individual should perform in an organisation.

Module I (12 hours)

Management Concepts: Vision, Mission, Goals and Objectives of management-MBO- Scientific management- Functions of management- Planning- Organizing- Staffing- Directing- Motivating- Communicating- Coordinating- Controlling- Authority and Responsibility- Delegation- Span of control- Organizational structure- Line, Line and staff and Functional relationship.

Module II (12 hours)

Personnel Management: Definition and concept- Objectives of personnel management- Manpower planning- Recruitment and Selection of manpower- Training and development of manpower- Labour welfare- Labour turnover- Quality circle- Industrial fatigue- Industrial disputes-Method of settling disputes- Trade unions.

Module III (12 hours)

Production management: Objectives and scope of production management- Functions of production department- production management frame work- product life cycle-Types of production- Production procedure- Project planning with CPM and PERT- Basic concepts in network.

Module IV (12 hours)

Financial Management: Objectives and Functions of Financial Management- Types of Capital- Factors affecting working capital- Methods of financing.

Cost Management: Elements of cost- Components of cost- Selling Price of a product. 

Module V (12 hours)

Sales and Marketing Management: Sales management- Concept- Functions of sales department- Duties of sales engineer- Selling concept and Marketing concept- Marketing- Definition and principles of marketing- Marketing management and its functions- Sales forecasting- Pricing- Advertising- Sales promotion- Channels of distribution- Market research.


ST010 403 STABILITY OF SHIPS

Objectives

· To impart the basic concepts and considerations to the stability of ships. 

· To develop understanding about various types of stability and its implications in the design of ship.

Module –I (12 hours)

Introduction :­ Potential energy and equilibrium; Stability of ships ­ stable and unstable conditions (including submerged vessels); Stability terms; Equivolume inclinations ­ shift of C.O.B. due to inclinations, C.O.B curve in lateral plane, metacentre, pro­metacentre and metacentric radius, metacentric height, metacentric curve, surface of flotation, curve of flotation, righting moment and lever; Moments due to wind, shift of cargo, passengers, turning and non­symmetrical accumulation of ice; Effect of superstructure on stability

Module –II (12 hours)

Transverse stability: ­ Form and weight stability – stability functions

Initial stability – GM0, GZ at small angles of inclinations, wall sided ships; Stability due to addition, removal and transference (horizontal, lateral and vertical) of weight, suspended weight and free surface of liquids; Stability while docking and grounding; Inclining experiment.

Large  angle  stability  ­Diagram  of  statical  stability  (GZ­curve),  characteristic  of  GZ­curve,  static  equilibrium criteria; Methods for calculating the GZ­curve (Krylov, Prohaska, etc.); Cross curves of stability; Dynamical stability – diagram of dynamical stability, dynamical stability criteria

Module –III (12 hours)

Longitudinal stability – trim, longitudinal metacentre, longitudinal centre of flotation, moment to change trim, trimming moment; trim calculations – addition, removal and transference of weight, change of density of water 

Module –IV (12 hours)

Damage stability – deterministic and probabilistic approach. Stability in waves.

Module –V (12 hours)

Recommendations of classification societies and governmental authorities – Intact and damage stability rules. Practicals:– Cross curves of stability and Diagram of statical stability (Kryloff’s method); Floodable length calculations

.
ST010 404 MECHANICS OF SOLIDS

Objectives

· To study internal effects produced and deformations of bodies caused by externally applied forces.

· To understand the stresses and strains in different materials and analyse strength characteristic of structural members.

Module –I (12 hours)

Introduction-types of loads and stresses-definition of uniaxial, biaxial and triaxial state of stresses-displacements and deformations. 

Tension, compression and shear-uniaxial stresses-Hooke's law of material behaviour - deformation, in stress direction-lateral deformation, Poisson's ratio-differential equation of displacement. 

Module –II (12 hours)

Biaxial tension and compression-stresses in thin-walled pressure vessels (cylindrical and spherical) -analysis of biaxial stresses-Mohr's circle for biaxial stresses, principal stresses for triaxial state of stress 

Module –III (12 hours)

Torsion of circular shafts-shear stresses, shear deformation, differential equation of the rotational displacement, strain energy.

Module –IV (12 hours)

Symmetrical Bending of beams- Shear force and bending moment diagrams, assumption of the technical theory of  bending, strain and stress distribution, linearised moment-curvature-relation, differential equation of deflection (2"d & 4`h order), boundary conditions, strain energy, oblique bending. 

Module –V (12 hours)

Combined loads-failures (fracture, yielding, loss of stability) -hypothesis of failure 

Stability of beams-types of equilibrium, Euler's theory of buckling, approx. determination of Cr. load. 

 .

ST010 405: Machine Drawing

(Common with ME 010 405, PE010 405 and AU010 405)

Teaching scheme 








Credits:4

3 hours practical and 1 hour theory per week

Objectives : 

· To impart the fundamental concepts of machine drawing.

· To develop primary knowledge of working drawings.

· To produce orthographic drawing of different machine parts.

· To develop skill to produce assembly drawings.

· To develop skill to produce detailed drawings of machines parts from assembly drawing.

Module-1(15hrs)

Conversion of pictorial views into orthographic views-dimensioning techniques-preparation of drawing- - Limits and tolerances of machine parts - Hole system and shaft system of tolerances - Designation of fundamental deviation - Types of fits and their selection - Indication of dimensional tolerances and fits on simple machine parts - Geometrical tolerances – Recommended symbols - Indication of geometrical tolerances on simple machine parts - Surface roughness – Indication of surface finish on drawings - Preparation of shop floor drawings of simple machine parts. 

Types of screw threads-different forms-conventional representation-sketching  orthographic  views  of  hexagonal  bolts   and  nuts -dimensional   drawing-square headed  bolts  and  nuts –sketching  of  different   types   of  lock  nuts    and  locking   devices-   foundation bolts.

Forms  of   rivet  heads – riveted  joints-lap  and  butt  joints with  single  and  multiple  riveting in  chain  and  zig – zag  arrangements –dimensional  drawing. Sketching  of  conventional  representation  of  welded  joint.

Module-2 (20 hrs)

Fully dimensioned and sectional drawing of the following Joints- knuckle joint-jib and cotter shaft couplings-types of keys- protected types of flanged couplings-bushed pin type flexible coupling-Oldham’s coupling

Pipe joints-spigot and socket joint-flanged joint- Shaft bearings and support-Plummer block    IC engine parts-piston-connecting rod

Module-3 (25hrs)
Assembly and working drawings of the following Valves -stop valve-spring loaded safety valve –dead weight safety valve-feed check valve-feed check valve

Machine elements-screw jack –lathe tool post-spindle-tailstock

Note:

· Drawing practical classes have to be conducted by using any standard CAD software and using drawing instruments in alternate weeks (3Hours) preferably for each half of the student.

· Semester End examination (3Hours) shall be conducted by using drawing instruments only

· All drawing exercises mentioned above are for class work. Additional exercises wherever necessary may be given as homework 

References:

1. N.D.Bhatt and Panchal, Machine Drawing, Charator Publishing House

2. P I.Varghese, Machine Drawing, VIP Publishers, Thrissur
3. Ajeet Singh, Machine Drawing, Tata McGraw Hill Education Private Ltd

4. P.S.Gill , Machine Drawing, S.K.Kataria &Sons

University examination pattern

   Question I: Two questions of 7.5 marks each out of  three questions from module-1

   Question II: One questions of 25 marks from module-2.

   Question III:One question of 60 marks from module-3

.
ST010 406 RESISTANCE AND PROPULSION OF SHIPS

Objectives

· To study internal effects produced and deformations of bodies caused by externally applied forces.

· To understand the stresses and strains in different materials and analyse strength characteristic of structural members.

Module –I (12 hours)

Components of ship resistance, Dimensional analysis. Laws of comparison - geometrical, dynamical and kinematical similarity, Newton’s, Froude’s and Reynold’s law, model-ship correlation. Viscous resistance – turbulent plate friction and plate resistance, viscous pressure resistance, separation and resistance due to separation, influence of curvature of the ship’s hull, form factor, hull roughness and its influence on frictional resistance Wave making resistance – pressure resistance, ship wave system, interference effects, theoretical calculation of wave making resistance, wave breaking resistance, bulbous bows and their effects

Module –II (12 hours)

Determination of resistance,  series test results – residuary resistance, effect of hull form on resistance, Taylor series, Series 60, B S R A series, S S P A series, etc.; statistical analysis of resistance data, Guldhammer Harvald’s and Danckwardt’s method. Resistance of planing crafts multihull vessels, hovercrafts, hydrofoils, barges and convoy of barges..  Air and wind resistance, Resistance of appendages, Added resistance in waves; Resistance in  restricted waterways – resistance in shallow water, resistance in canals 

Module –III (12 hours)

Propeller as a thrust producing mechanism; historical development; Screw propeller – screw propeller geometry, sections, propeller drawing, construction details. Propeller theories – Momentum theory, Blade element theory, Circulation theory. Interaction between Hull and propeller Wake and wake fraction, Resistance augment and thrust deduction factor, propulsive efficiency in open water and behind conditions, hull efficiency, quasi propulsive coefficient, transmission efficiency; Powering. Cavitation and its effects and prevention.

Module –IV (12 hours)

Design of propellers – Propeller families and series; Open water tests, Presentation of data, Kt-Kq diagrams, Design charts -Bpδ, ΤJ PJ charts, Use of charts in propeller design and performance study; Selection of engines, diesel engine characteristics. Propeller strength Materials and their qualities, strength calculation. Model testing for resistance and propulsion – tank testing facilities, testing, prediction of resistance from model tests, extrapolation, Froude’s concept, laminar influence and tank wall effect, comparison of resistance prediction with results of full scale trials Laws of comparison, open water diagram, self propulsion tests. 

Module –V (12 hours)

Special types of propellers - Shrouded propellers – Action of propeller in a nozzle, wake fraction and thrust deduction fraction in nozzles, load factor of nozzles, design of propeller nozzle system, design charts. Controllable Pitch propellers - Advantages, special features in geometry, design aspects. Super cavitating propellers, application. Other propulsion devices Vertical axis propellers, Water jet propulsion, Sail, Paddle wheels, Electro magnetic propulsion etc. Ship standardisation trials. 

.
ST010 407 ELECTRICAL ENGINEERING LAB


Objectives

· To conduct various tests on Electrical Machines and to study their performance.

· To conduct various tests on practical electronic circuits

1. Study of 3-point and 4-point starters for D.C machines

2. OCC of self excited D.C machines – critical resistances of various speeds. Voltage built-up with a given field circuit resistance. Critical speed for a given field circuit resistance

3. OCC of separately excited D.C machines

4. Load test on shunt generator – deduce external, internal and armature characteristics.

5. Load test on compound generator

6. Swinburne’s test on D.C machines

7. Brake test on D.C shunt motors and determination of characteristics.

8. Brake test on D.C series motors and determination of characteristics.

9. Brake test on D.C compound motors and determination of characteristics.

10. O.C and S.C tests on single phase transformers – calculation of performance using equivalent circuit – efficiency, regulation at unity, lagging and leading power factors.

11. Load test on single phase transformers.

12. Alternator regulation by emf and mmf methods

13. Study of starters for three phase induction motors

14. Load tests on three phase squirrel cage induction motors

15. Load tests on three phase slip ring induction motors

16. Load tests on single phase induction motors

References

1. Dr. P S Bimbra, Electrical Machinery, Khanna Publishers

2. R K Rajput, A text book of Electrical Machines, Laxmi publishers

3. A.P. Malvino, Electronic Principles– TMH

4. Floyd, Electronic Devices, Pearson Education, LPE



ST010 408 ADVANCED MACHINE TOOL LABORATORY











List of Experiments

1. Study of precision tools used in machine tool laboratory: – Vernier caliper, micrometers, surface plates, surface gauges, gauge block, straight edges, dial gauge, plug and ring gauges, slip gauges, sine bar, care of tools and gauges.            

 – 2 practices.

2. Experiment on drilling machine: - drilling, boring, reaming and counter sinking – taping – study of reamers and taping.




   - 1 practice.

3. Study and demonstration of N.C. machines:- CNC machines components - Point to point, straight cut and contouring positioning  - incremental and absolute systems – open loop and closed loop systems – DDA integrator and interpolators - part programming fundamentals - manual programming – tape format – sequence number, preparatory functions, dimension words, speed word, feed world, tool world, miscellaneous functions – Computer aided part programming:- APT language structure: geometry commands, motion commands, postprocessor commands, compilation control commands – programming, simulation and demonstration exercises involving plane taper and form turning etc.            

      
   - 3 practice.

4. Key way slotting, side & face milling of a rod to make square head
   - 1 practice. 
5. 5mm material removal by Shaping 




     - 1 practice.
6. CBR 16 mm, 10 mm deep 





     - 1 practice.
7. Surface grinding, cylindrical grinding and tool grinding                           - 1 practice.
Besides to the skill development in performing the work, prepare the control charts and oral examination should also be carried out. Observation and record books are to be maintained.

The student’s assessment, continuous evaluation, awarding of sessional marks, record bonafides, oral examination etc and University examination shall be carried out by the faculty members (lecturer and above).

TEXT BOOKS:
1. Acharkan. N., Machine Tool Design Vol. 1 to 4, MIR Publication.

REFERENCE BOOKS:

1. Chapman, Workshop Technology, Vol II, ELBS.

2. HMT, Production Technology, Tata McGraw Hill.

3. Yoram Koren, Numerical Control of Machine Tools, McGraw-Hill.
EN010501    ENGINEERING MATHEMATICS   IV



                       (Common to all branches except CS & IT)  

     


Objectives: Use basic numerical techniques to solve problems and provide scientific techniques to decision making problems.
MODULE 1    Function of Complex variable
(12 hours)

Analytic functions – Derivation of C.R. equations in cartision co-ordinates – harmonic and orthogonal properties – construction of analytic function  given real or imaginary parts – complex potential – conformal mapping of  z2 , [image: image7.png]


  -  Bilinear transformation – cross ratio – invariant property (no proof) – simple problems

MODULE 2    Complex integration 

(12 hours)

Line integral – Cauchy’s integral theorem – Cauchy’s integral formula – Taylor’s series- Laurent’s series – Zeros and singularities – types of singularities – Residues – Residue theorem – evaluation of real integrals in unit circle – contour integral in semi circle when poles lie on imaginary axis.
MODULE 3
Numerical solution of algebraic and transcendental equations
(10 hours)

Successive bisection method – Regula –falsi method – Newton –Raphson method - Secant method – solution of system of linear equation by Gauss – Seidel method
MODULE 4  Numerical solution of Ordinary differential equations
( 10 hours)

Taylor’s series method – Euler’s method – modified Euler’s method – Runge – Kutta method (IV order) - Milnes predictor – corrector method
MODULE 5    Linear programming problem

(16 hours)
Definition of L.P.P., solution, optimal solution, degenerate  solution – graphical solution –solution using simplex method (non degenerate case only) Big -M method – Duality in L.P.P. – Transportation problem –Balanced T.P. – initial solution using Vogel’s approximation method  - modi method (non degenerate case only)

References

1. B.V. Ramana – Higher Engg. Mathematics – Mc Graw Hill

2. M.R.Spicgel , S.Lipschutz , John J. Schiller, D.Spellman – Complex variables, schanm’s outline series - Mc Graw Hill

3. S.Bathul – text book of Engg.Mathematics – Special functions and complex variables –PHI

4. B.S. Grewal – Numerical methods in Engg. and  science - Khanna Publishers

5. Dr.M.K Venkataraman- Numerical methods in science and Engg  -National publishing co

6. S.S Sastry - Introductory methods of Numerical Analysis  -PHI

7. P.K.Gupta and D.S. Hira – Operations Research – S.Chand

8. Panneer Selvam– Operations Research – PHI

9. H.C.Taneja – Advanced Engg. Mathematics Vol II – I.K.International  

ST010 502 SHIP DYNAMICS


Objectives

· To impart the considerations to the stability of ships in oceans and waves. 

· To develop understanding about the Manoeuvring Fundamentals, Seaway and Dynamic effects.
Module –I (12 hours)

Ocean Waves and Ships – Wind generated waves, regular wave theory, Types of Waves, Group Waves, Irregular Seaway, Concept and different types of  spectra, Idealised Spectral Families. Ship in Regular Waves – Coordinate Systems, Equations of Motion (uncoupled Heave, Pitch and Roll; Coupled Heave and Pitch) Hydrodynamic Forces, Radiation Forces, ship-wave encounter, Strip Theory

Module –II (12 hours)

Ship in Seaway and Dynamic effects – Linear Superposition, Response Amplitudes Operator, Pitch and Roll in Irregular Waves, Local and Relative Motions, shipping of green Water, Slamming, Yawing and Broading, Added Resistance, Powering in waves, Wave Loads. Ship Motion Control – Control of Roll – Passive Stabilisers (Bilge Keel, Sails, Free Surface Tanks, U tanks, Moving weight) Controlled – Passive Stabilisers, Active Stabilizers (fin, gyro, active tank), Rudder Stabilisation, Control of Pitch. 

Module –III (12 hours)

Manoeuvring Fundamentals – the control loop, path keeping, equations of motion, linearised equations and control fixed stability indexes, model tests.  Stability and control in the horizontal and vertical planes – definitive manoeuvres, turning trials. Control surface hydrodynamics – geometry of control surface (rudder), flow around rudder, aspect ratio, influence of hull shape on aspect ratio, influence of fixed structures.

Module –IV (12 hours)

Control surface design - specification of requirements and constraints on rudder design, rudder location and orientation, number of rudders, type of rudders, geometric properties of rudder, maximum rudder deflection angle and deflection rate, rudder stock location.  Experimental determination of hydrodynamic derivatives (rotating arm technique, planar motion mechanism). Nonlinear Manoeuvres, Simulation, IMO Rules and Recommendations, Various types of trials (turning circle, zig zag  Manoeuvre, spiral Manoeuvre, Pull out Manoeuvre etc). 

Module –V (12 hours)

Ship Dynamics and Design Aspects – Seakeeping performance criteria and ship seaway responses, factors affecting pitching, heaving and rolling, guidelines for design, Seakeeping features of high performance ships (catamarans, SWATH, Planning Craft, Hydrofoil Craft, Air Cushion Vehicles and Surface and Surface Effect Ships, Submarines). Influence of ship features on controls - fixed fin, propeller, hull, configuration. Controllability in the Ship Design Spiral, Effect of Hull Configuration on Controls-Fixed Stability. Effect of Hull Configuration on Nonlinear and Linear Maneuvers. 

.
ST010 503 MATERIAL SCIENCE

Objectives

· To provide physical concepts of atomic radius, atomic structure, chemical bonds, crystal structure, grain size, work hardening,, heat treatment etc. of metals with mechanical behaviour. 

· To understand the causes of metal failure and deformation

· To determine properties of unknown materials and develop an awareness to apply this knowledge in material design.

Module –I (12 hours)

Structure of Solid - Atomic structure -crystal structure-atomic packing in crystal-miller indices- Imperfections in crystals-Types of bonds-Bonding forces and energies - influence of bond type on Engineering properties-thermodynamics and kinetics in materials behaviour-diffusion-structure of metal, alloy, polymer and ceramic- Dislocation-Classification and their Mechanism-Strengthening mechanism in metal-metallography.

Module –II (12 hours)

Phase transformation and Phase diagram Solidification-nucleation-crystallisation-single crystal and poly crystalline materials-Polymorphism- Thermodynamic reasoning of phase diagram-simple phase diagram-phase rule-lever rule-methods used to determine a phase diagram-Isomorphous system - Eutectic - Eutectoid, preitectic phase diagram- Iron- Carbon system-Martensite formation-TTT diagram- Hardenability - Tertiary system. 

Module –III (12 hours)

Heat Treatment - Annealing-process annealing - Spheroidizing - Normalising-Quenching and Tempering process- Austempering - Martempering - Case hardening- Alteration of materials properties by casting, working, joining, sintering -  Precipitation - Age hardening- recovery and recrystallisation. 

Module –IV (12 hours)

Mechanical Properties of Materials and Testing - Elastic, plastic, viscoelastic deformation- Tensile test for metals, polymers, ceramic- Strain aging-fracture- brittle fracture-Griffith's criterion of brittle fracture- fracture toughness-Ductile- brittle transition in fracture- Hardnessfatigue- creep- testing of mechanical properties- Failure analysis and prevention- wear of metal- NDT. 

Module –V (12 hours)

Structural Materials - Classification of steel- different types of steel-Aluminium & Titanium alloys used in shipbuilding- Copper and Nickel Alloys and their applications- Propeller materials- Selection of materials- Specification- classification society rules- National and International standards for different class of steels 


.
ST010 504 ANALYSIS OF STRUCTURES


Objectives

· To provide basic concepts of continuous beams. 

· To understand the different methods to solve problems in structures

Module –I (12 hours)

Continuous beams - Clapeyron's three-moment equation, Moment distribution method, Torsion of non circular sections, shear center of simple cross sections.

Module –II (12 hours)

Strain energy methods- principle of virtual work, flexibility method, stiffness method, strain energy and complementary energy, Castiglianos theorems.

Introduction to theory of plasticity.  

Module –III (12 hours)

Matrix methods - flexibility and stiffness matrices - transformation matrices and its applications

Module –IV (12 hours)

Introduction to theory of thin plates, Pure bending of plates, Small deflection analysis of laterally loaded plates, 

Boundary conditions, Navier solution, Lavy's solution. Analysis of stiffened plates - orthotropic plate model and other methods.

Module –V (12 hours)

Vibrations of continuous systems - vibration of strings and rods - vibration of beams - vibration of shafts. 


ST010 505 STRUCTURAL DESIGN OF SHIPS I 


Objectives

· To provide information on various Shipbuilding materials, different Ship structural systems and its design. 

Module –I (12 hours)

Introduction - Shipbuilding materials - transition from wood to steel (historical review), shipbuilding quality steels (properties, steel grades); Joining techniques - riveting, welding (butt joints, fillet joints, lap joints, welding symbols, weld strength); Ship structural design concepts - specialisation of the structure, general considerations in structural design, external loads (review), structural analysis models, design criteria, steps in structural design procedure, design from first principles, design according to classification rules.

Module –II (12 hours)

Ship structural systems - Ship as stiffened plate structure - framing systems, common stiffener sections, corrugated construction, design of strakes (butts, seams), welding sequences, shell expansion; Structural subsystems - break up into bottom structure, side structure, deck structure, bulkhead structure, end structure, superstructure etc., general structural arrangements of different types of ships (historical review); subassembly, stiffened panels and volume sections.

Module –III (12 hours)

Bottom structure and Side structure - Bottom structure - framing system, functions, single bottom and double bottom construction, structural components and scantlings, openings, cut outs, connection details, bilge keel; Side structure - framing system, functions, structural components and scantlings.

Module –IV (12 hours)

Decks and Bulkheads Deck structure - functions, framing system, structural components and scantlings, hatch ways, pillars, bulwarks, guard rails, fenders; Bulkhead structure - type of bulkheads, functions, framing system, structural components and  scantlings.

Module –V (12 hours)

End structures - Fore end structure - functions, structural arrangements (panting), structural components & scantlings; Aft end structure - functions, structural arrangements, structural components & scantlings; 

Structural connections - compatibility, bottom & side, side & deck, bulkhead with deck, side & bottom. 


ST010 506 COMPUTER AIDED DESIGN & DRAFTING 

Teaching scheme     






   
  Credits: 4

 3 hours lecture and 1 hour tutorial per week










Objectives 
· To provide a comprehensive concepts of the design aspects and its importance in computer assisted design and manufacture. 
· To examine technologies those have been developed to automate manufacturing operations.
Module 1 (12 hours)

Computer Aided Design and Drafting – An overview, Engineering design, designer vs computer; computer as a design medium­ software tools, analytical tools, development of CAD software, programming language for CAD 

Module 2 (12 hours)

C++ and object oriented programming: Streamlining I/O with C++ ­ cin, cout, cerr, the >> extraction and << insertion operators. Reference variables – definitions, initialisation. Function overloading and default argument in  functions.  C++  structures  –  syntax  rules.  Object  oriented  programming  –  traditional  structured programming, object oriented terminology, encapsulation and class hierarchy.

Classes: Introduction – member variables and functions, interfaces and implementations, construction and destruction. Derived class – single inheritance, multiple inheritance, access control, abstract class and polymorphism. Operator overloading – operator functions, function call, increment and decrement.

Module 3 (12 hours)

Computer Graphics and Geometric Modelling: 

Introduction: Representing, preparing and presenting pictures, interacting with the pictures ­ description of various graphics devices.

Two Dimensional Transformations: Transformation of points and lines ­ scaling, reflection, shearing, rotation; Translation and Homogeneous co­ordinates; Combined transformations.

Three
Dimensional
Transformations:
Scaling,
shearing, reflection, rotation, translation,
multiple transformations; Projections ­ Orthographic, axonometric, oblique, perspective projections)

Module 4 (12 hours)

Curve representation: Nonparametric and parametric curves; Plane curves ­ circle, ellipse, hyperbola, parabola; Space curves ­ Cubic spline, Parabolic blending, Bezier and B­Spline curves.

Module 5 (12 hours)

Surface representation: Surface of revolution,  sweep  surfaces;  Piecewise surface representation ­ bilinear surfaces, ruled and developable surfaces, Bezier and B­spline surfaces.

TEXT BOOKS:
1. Krishnamoorthy, C.S. & Rajeev, S.; Computer Aided Design­ Software and Analytical Tools, Narosa Publishing House, New Delhi, 1995.

2. Bjarne Stroustrup; The C++ Programming Language, Addison­Wesley Publishing Company, 1995. c)
Chris H. Pappas & William H. Murray; The Visual C++ Handbook.

REFERENCE BOOKS:

1. Rojers, D.F. & Adams, J.A., Mathematical Elements of Computer Graphics, McGraw Hill International Editions.

2. Vera B. Anand; Computer Graphics and Geometric Modelling for Engineers; John Wiley & Sons, Inc.

3. Steven Harrington; Computer Graphics ­ A Programming Approach; Second Edition, McGraw Hill International Edition.

4. Donald Hearn and M. Pauline Baker; Computer Graphics; Prentice Hall International Eastern Economy Edition.

5. William M. Newman & Robert F. Sproull; Principles of Interacting Computer Graphics; McGraw Hill International Editions.

ST010 507: CAD/CAM LAB

(Common with ME010 507, PE010 708)


Objectives

· To train the students in solid modelling, surface modelling and drafting

· To gain experience in assembly modelling, mechanism design and systems routing

· To practise computer controlled manufacturing methods

· To expose students to rapid prototyping

Solid Modeling (15 hours)

Creation of 3D models-Wireframe, Surface and Solid modeling techniques using CAD packages- Parametric modeling-Drafting-Generation of orthographic 2D views from models,Sectioning,Detailing –Exposure to Industrial components-Application of Geometrical Dimensioning &Tolerancing.

Assembly Design (15 hours)

Assembling of various machine parts and tolerance analysis, generation of 2D drawings and bill of materials from assembly
Mechanism Design - synthesis and design of mechanisms - animations - exercises on various mechanisms like four bar chain, slider crank mechanism and its inversions
System Design-Schematic and non schematic driven routing of pipes and tubes,

Computer aided manufacturing (15 hours)

Part programming fundamentals - manual part programming and computer aided part programming - hands on training in computer controlled turning and milling operations - tool path generation and simulation - exercises on CNC lathe and machining center/milling machines
Generation of STL files and rapid prototyping of CAD models
Exercises

1) Modeling of machine parts, brackets using 2D drawings
2) Modeling of surfaces using given master geometry
3) Parametric modeling of standard parts such as nuts, bolts, rivets, washers etc
4) Assembling of machine parts 
5) Generation of manufacturing drawings from 3D models/assembly
6) Synthesis of four bar mechanism and its simulation using software packages
7) Synthesis of slider crank mechanism and its simulation using software packages
8) Schematic and non schematic routing of pipes/tubes
9) Manual/Computer aided part programming for turning and milling operations
10) Rapid prototyping of simple CAD models

Reference Books

1. CAD and Solid Modeling Software Packages CATIAV5, UNIGRAPHICS and PRO-E Manuals of Latest Version 
2. Ibrahim Zeid, R Sivasubrahmanian CAD/CAM: Theory & Practice Tata McGraw Hill Education Private Limited, Delhi, 
3. Yoram Koren, Computer Control of Manufacturing Systems Tata McGraw Hill Education Private Limited, Delhi, 
4. Peter Smid, (2003), CNC programming Handbook a comprehensive guide to practical CNC programming, Industrial Press



ST010 508   MATERIAL TESTING LAB

Teaching scheme 







Credits: 2

3 hours practical per week

Objective: To study properties of various materials
List of Experiments

1. Tests on springs (open and close coiled)

2. Bending Test on Wooden Beams using U. T. M.

3. Verification of Clerk. Maxwell's Law of reciprocal deflection and

     Determination of Youngs modulus’E ‘for steel.

4. Torsion Pendulum (M.S. wires. Aluminum wires and brass wires)

5. Tension test using U. T. M. on M. S. Rod, torsteel and High Tensile steel.

6. Torsion Test on M. S. Rod.

7. Shear Test on M.S. Rod.

8. Fatigue Test

9. Impact Test (Izod and Charpy)

10. Hardness Test (Brinell, Vicker’s and Rebound)

11. Strut Test.

Note

All tests should be done as per relevant BIS.

References

1. Timoshenko.S.P, Strength of Materials, Part-1, D.Van Nostrand company,

     Inc.Newyork.

2. Bansal R.K., Strength of Materials, Lakshmi Publications, New Delhi.

3. Bhavikatti S.S , Strength of Materials, Vikas Publishing House (P) Ltd.

4. D.S. Prakash Rao, Strength of Materials, Vol. I, University Press (India) Ltd.

5. Popov E.P., Engineering Mechanics of solids, Prentice Hall of India, New Deihi.

6. Punmia B.C, Strength of Materials and Mechanics of structures, Vol.1, Lakshmi

    Publications, New Delhi.



ST010 601 MARINE ENGINEERING


Objectives

· To understand the various propulsion systems in ships. 

· To develop understanding about the Engine room arrangement in the design of ships.

Module –I (12 hours)

Main Propulsion Machinery 1 : Marine diesel engines -general engine principles, Low speed and medium speed diesel engines, Fuels, fuel oil system, Scavenging and turbo  charging.  Starting and revising systems, controls and safety devices, Lubrication, Lubricants and lub oil systems, cooling systems torque and power measurement. Marine  boilers types, fire tube and water, tube boilers, boiler arrangements, steam  to  steam  boilers,  double evaporation boilers, exhaust gas heat  exchangers,  auxiliary  steam  plant  systems,  exhaust gas boilers, composite boilers

Module –II (12 hours)

Main Propulsion Machinery 2: Marine Steam turbines -Types of turbines, compounding - reheat turbines, turbine construction, rotors,blades, casing, gland scaling, diagrams,  nozzles,  bearings etc. Lubrication systems, expansion arrangements, control, gearing operating procedure.     Marine gas turbines - fundamentals of G.T, Structure of gas turbines,  gearing,  operational  features, controls, gearing,combined cycles. 

Module –III (12 hours)

Special types : Nuclear propulsion -physical principles of the operation of nuclear reactors - use of nuclear propulsion on sea going vessels. Electric Propulsion, Dynamic Positioning,  Automation  of ship propulsion plants,  Maintenance requirements and reliability of propulsion plants, Engine dynamics, torsional vibration of  engine  and  shafting,  axial  shaft  vibration,  critical speeds engine rating, rating corrections, trial tests etc.   Relationship of engine to the propeller, classification society rules on engine construction.

Module –IV (12 hours)

Aux. systems Air  compressors,  boilers,  heat  exchangers,  cooling,  evaporators,  distillers,  waste  heat recovery systems, hot water, drinking water, cooling water and sea  water  systems.  Fuel systems, lubricating oil system filters, coolers, centrifuges, purifiers and clarifiers. Bilge and Ballast systems - Sewage disposal, Oily  water  separator,  incinerator,  galley  equipment,  RO plant. Introduction to Marine pumps and piping - types, materials,  colour coding  etc. Rudder and steering gear, anti roll devices. 

Module –V (12 hours)

Considerations in Engine room arrangement, marine engineering considerations in ship design, design and selection considerations of marine machinery. Safety systems  firefighting  equipment  Instrumentation & control, watch keeping system UMS classes. Air compressors, heat exchangers and engine mounting, study of different types of marine engines available in the world market. 

.
ST010 602 STRUCTURAL DESIGN OF SHIPS II 


Objectives

· To provide information on various engine room structure, superstructure, cargo handling equipments, hatch covers its design. 

Module –I (12 hours)

Engine Room - functions, general arrangement, engine casing, foundations, structural design of engine rooms

Module –II (12 hours)

Superstructure and Deckhouses - functions, structural arrangement, effectiveness of superstructure & deckhouse, structural design, opening and expansion joints.

Module –III (12 hours)

Cargo handling equipment - different cargo handling system, mast derrick system, loads on mast derrick system, design of mast derrick system, deck cranes.

Module –IV (12 hours)

Hatch Covers - functions, load on hatch covers, statutory requirements, types of hatch covers, cleating & sealing arrangements, structural design of pontoon covers.

Module –V (12 hours)

Miscellaneous topics - construction of life boats, submarine structure, chain locker, hawse pipe, rudder types & their construction, nozzles, stern tube & shaft bossing.



ST010 602 STRUCTURAL DESIGN OF SHIPS II 


Objectives

· To provide information on various engine room structure, superstructure, cargo handling equipments, hatch covers its design. 

Module –I (12 hours)

Engine Room - functions, general arrangement, engine casing, foundations, structural design of engine rooms

Module –II (12 hours)

Superstructure and Deckhouses - functions, structural arrangement, effectiveness of superstructure & deckhouse, structural design, opening and expansion joints.

Module –III (12 hours)

Cargo handling equipment - different cargo handling system, mast derrick system, loads on mast derrick system, design of mast derrick system, deck cranes.

Module –IV (12 hours)

Hatch Covers - functions, load on hatch covers, statutory requirements, types of hatch covers, cleating & sealing arrangements, structural design of pontoon covers.

Module –V (12 hours)

Miscellaneous topics - construction of life boats, submarine structure, chain locker, hawse pipe, rudder types & their construction, nozzles, stern tube & shaft bossing.



ST010 603: HYDRAULIC MACHINERY  


Objectives

· To impart knowledge regarding principles and operations of various hydraulic machines.
Module I (12 hours)

Dynamic Action of Fluid: Impulse Momentum equation- applications– impact of jet – flow of an incompressible fluid over fixed and moving vanes – workdone and efficiency – reaction principle – propulsion of ships. Basic equation of energy transfer in rotodynamic machines- components of energy transfer-Classification-Axial flow, radial flow, impulse and reaction machines.

Module II (12 hours)

Hydraulic turbines: Classification-– impulse and reaction turbines – Euler`s turbine equation- velocity triangles - Pelton wheel, Francis turbine Kaplan turbine – construction features and performance characteristics – theory of draft tube – speed regulation of turbines – run away speed- selection, type and speed of turbines

Module III (12 hours)

Pumping machinery: General classification –Rotodynamic pumps - construction features- classification of impellers, impeller shapes – types of casings -working of centrifugal pumps, priming, Euler`s head equation – velocity triangles – losses, head and efficiencies– performance pump characteristics: main, operating characteristics curves- selection of pumps from performance curves – NPSHrequired– NPSHavailable– multistage pumps –  pumps in parallel & series operation- propeller pumps. 

Module IV (12 hours)

Positive displacement pumps: reciprocating pump, effect of vapour pressure on lifting of liquid – indicator diagram – acceleration head – effect of friction – use of air vessels – work saved – Slip - efficiency – pump characteristics – applications. 

Module V (12 hours)

Theory & application of self-priming pump, jet pump, airlift or compressor pump, slurry pump, hydraulic ram - Positive displacement Rotary pumps: Gear, screw, vane pumps.  Hydraulic accumulator, intensifier, fluid coupling & lift – principle of operation- hydraulic cranes, hydraulic press- Hydraulic symbols (Description only, no problems).


ST010 604: APPLIED THERMODYNAMICS 


Objectives

· To impart the basic concepts of Thermodynamics and its applications in various areas.
Module I (12 hours)

Thermodynamics - Introduction: Basic definitions (System, Control volume, work, heat property, process etc.); Zeroth law of thermodynamics; Ideal gas- equation of state.

First law of thermodynamics, Closed system undergoing a cycle; closed system undergoing a change of state; Internal energy of a system; Expansion work; Process using ideal gas - constant pressure, constant volume, isothermal; adiabatic and polytropic process -work done and heat added in different process; First law applied to one - dimensional steady flow process, flow energy, steady flow energy equation (ID). 

Second law of Thermodynamics - Different statements; Reversible and irreversible process; Corollaries of second law - Absolute temperature scale; Carnot cycle - Carnot engine, refrigerator and heat pump. Clauscius inequality and definition of entropy, change of entropy of an ideal gas. 

Pure substance- Equilibrium diagram - T-s, p-V, p-T, h-s.

Module II (12 hours)

Gas power cycles and I.C.Engines, Gas power cycles: Carnot cycle, Brayton cycle, Erricson cycle, Sterling cycle etc.; Air standard cycles- Otto- Diesel, Dual and Joule cycle; Evaluation of thermal efficiency and mean effective pressure, Internal Combustion engine 

Classification of I.C. engines -Principle of operation of spark Ignition and Compression Ignition engines both two stroke and four stroke

Module III (12 hours)

Steady state Heat Transfer, Modes of heat transfer and their mechanisms. 

Conduction- Fouriers law of heat conduction- Heat conduction through composite walls and cylinders Steady state heat convection

Free and forced convection- Definition of Nusselt, Reynolds, Prandtl and Grashoff’s number and their significance. 

Radiative heat transfer

Emissive Power- Stephan Boltzman law- Definition of black body, grey body, 

Emmissivity, Absorptivity etc.,Kirchoff s law of radiation. 

Module IV (12 hours) 

Refrigeration- Definition and purpose, Principle of operation of Simple vapour compression system. Representation on T.S. AND p-h charts Estimation of coefficient of performance. 

Vapour Absorption refrigeration system, Comparison with vapour compression systems. Principle of operation of vapour absorption system like Aqua ammonia system, Electrolux system, Lithium- Bromide Vapour absorption refrigeration system etc. 

Refrigerants, properties and requirements of common refrigerants - Factors influencing selection of refrigerants 

Module V (12 hours)

Air conditioning principles, Definition and purpose. Psychrometry- psychrometric properties of air- Psychromentric chart- Adaibatic saturation. Psychrometric process.

Summer and winter air conditioning


ST010 605: ELECTRICAL SYSTEMS ON SHIPS AND SHIPYARDS


Objectives

· To understand the various electrical components and systems used in ships and ship yards.
Module I (12 hours)

Components of electrical system on board ships, Standard voltages, difference between marine and industrial circumstances. Safety and quality of supply. Electrical power generation on board ships- Diesel generating sets, shaft driven generators, Turbo alternators, Brushless generators, specification of generators. Capacity calculation of main power plant -Diversity factor, single line layout of the DA set, protection for generators of main power plant, preference tripping -Installation rules for main power plant-emergency plant-layout of IC engine- driven & 
battery driven E.P.P. Switch gear for electrical system Fuses-Switches-relays- contactors- circuit breakers.

Module II (12 hours)

Distribution systems:- Ring and radial system. AC single phase & 3-phase system- DC systems- Components of distribution system. MSB, SSB and DB -single line layout. Rules governing the distribution system. Regulations governing the installation of MSB. Special rules for tankers and fighting crafts - earthed and insulated AC systems- Transformers for power and lighting-. Specification of transformers- Specification of motors-speed based and torque based motors -DOL starter. Special regulation for installation of electrical system in steering system rectifiers. Cables- specification of cables- testing of cables - current rating-design and selection of cables. Installation rules

Module III (12 hours)

Electric propulsion -advantages-single line layout - Control of propulsion motors. Light fittings- different sources of light-Types of light fittings- lighting arrangements in engine room, accommodation place, weather deck etc. Navigation lights -Installation rules for light fittings. 

Navigational equipments: Auto pilot, magnetic compass, Log, Echo sounder and radar -rules-satellite navigation - RDF, Gyro Compass, LORAN - Aerials fitted on board ships. 

Module IV (12 hours) 

Communication equipments: Modulation - amplitude modulation, Frequency modulation, modulation index - superhetrodyne receiver- Internal and external communication equipment. Installation rules-Domestic equipment -Engine room automation-fire detection 

Module V (12 hours)

Electrical system in shipyards: power factor improvement- power tariff calculation -essential regulations –main loads.

Assignment : Preparation of Ship electrical system diagrams


ST010 606 L01 FINITE ELEMENT METHOD


Objectives

· To learn the mathematical background of finite element analysis

· To solve structural mechanics problems using finite element approach
Module I (12 hours)

Scope of finite element method as a solution strategy for engineering problems, historical development of FEM, General steps in finite element analysis, variational formulations and weighted residual methods.

Module II (12 hours)

Shape functions, Convergence criteria , General equations for calculation of stiffness matrix in the form ∫ BT  DBdvol . 
Derivation of stiffness matrix for truss beam, Plane stress , plane strain, axisymmetric elements
Module III (12 hours)

Computer Implementation of FEM­ organization of computer program, Numerical methods for various property matrix calculations, fundamentals of stability and Dynamic analysis. 

Module IV (12 hours) 

Ship Structural Analysis using FEM­ formulation of plate finite elements, issues associated with plate formulation of finite elements.  Numerical examples on simple plate analysis.  One dimensional and two dimensional finite element modeling of ship structure 

Module V (12 hours)

Analysis of offshore jacket structures  using FEM – static and free vibration analysis – including foundation .  Analysis of Jackup structures using stick model.  Numerical examples of simplified structures


ST010 606 L02 ADVANCED OPERATIONS RESEARCH


Objectives

· The course is designed to develop an understanding of advanced operation research and related techniques

Module I (12 hours)

Linear Programming: Problem Formulation, Simplex Method, Duality Theory, Dual Simplex Method, Revised Simplex Method, Sensitivity Analysis.

Module II (12 hours)

Network  Techniques:  Examples  of  Network  Flow  Problems,  Transportation  Problems Assignment Problems, Shortest Path Model, Dijkstra’s Algorithm
Module III (12 hours)
Integer Programming: Introduction, Basic Concepts and Simple Problems: Gomory’s Cutting Plane Algorithm, Branch and Bound Method.. 
Module IV (12 hours) 

Goal Programming:  Introduction, Basic Concepts, Weights Method, Preemptive Method. Dynamic Programming: Basic Concepts, Forward and Backward Computational Procedures, Application of Dynamic Programming - Stage coach problem, Cargo loading problem 

Module V (12 hours)
Simulation:  Basic  Concepts,  Discrete  and  Continuous  systems,  Generation  of  Random Numbers, Monte-Carlo Simulation, Simulation software

ST010 606 L03 ACOUSTICS AND NOISE CONTROL

Objectives

· Elementary physical acoustics in 1D and its extension to simple 3D situations

· The significance of human factors in acoustics

· Fundamentals of architectural acoustics and noise control

Module I (12 hours)

Longitudinal wave propagation in a rod-Derivation of wave equation-Physical interpretation of the wave equation solution-One Dimensional Waves in a Gas-Acoustic Energy and Acoustic Intensity-Energy in a plane progressive wave-Acoustic Impedance.

Module II (12 hours)

Sound Perception and the Decibel Scale-The ear-The decibel Scale-Combining Sound Levels in Decibels-Octave Bands-Loudness-The “A” Weighting-Legal requirements for noise control

Module III (12 hours)

Acoustic Resonance-Resonance of a pipe closed at both ends-Resonance of a pipe closed at one end, open at the other-Reflection & Transmission of Plane Acoustic Waves-Sound Transmission through layers and partitions-Transmission through a layer-Transmission through solid partitions. 

Module IV (12 hours) 

Room Acoustics-Acoustic Absorption-Reverberation Time-Sound Transmission between Rooms The wave equation in 3 dimensions-Acoustic impedance of a spherical wave - near and far field effects-Source efficiency 

Module V (12 hours)

Directionality of acoustic sources and receivers-Directivity index-Screens-Silencers Helmholtz resonator design-Expansion chamber silencer design-Dissipative silencers Active control of noise


ST010 606 L04 DISASTER MANAGEMENT

Objectives

· The significance of disaster management

· Fundamentals of emergency planning

Module I (12 hours)

Importance of disaster management 
- Types of emergencies - major industrial disasters 

Components of a major hazard control system 
- identification of major hazard control installations - purpose and procedures - safe operation of major hazard installations - mitigation of consequences - reporting to authorities. Implementation of major hazard control systems -group of experts - training - checklists - inspection - evaluation of major hazards - information to the  public - manpower requirements - sources of Information.

Module II (12 hours)

Emergency planning - On-site emergency planning - formulation of the plan and emergency services – Identification of resources - actions and duties - emergency procedure - mock drills. Off-site emergency planning - objectives and elements of off-site plan - role of administrative machinery - role of major hazard works management - role of the local authority. 

Emergency preparedness at local level - Awareness and preparedness for emergencies at local level (APELL) - The process and its partners

Module III (12 hours)

Requirements of emergency plan as per Indian legislations like Factories Act, Manufacture, Storage and Import of Hazardous Chemicals Rules, Chemical Accidents (Emergency planning, Preparedness and Response) Rules-Applications of    remote sensing and GIS in disaster management. 

Module IV (12 hours) 

Emergency planning and preparedness in international standards like ISO 14001, OHSAS 18001 and OSHA’s Process Safety Management System, Emergency Planning in Seveso II directive -elements of emergency planning in IS : 18001 - Hazardous Materials / Spills Emergencies -contingency plans for road transportation of hazardous chemicals - contingency plans for oil spills in marine environment

Module V (12 hours)

Natural Hazards
- potentially hazardous natural phenomena
- earthquakes- landslides- flooding - cyclones - hazards in arid and semi-arid areas - nature of the hazard – hazard management  activities-  disaster  mitigation
-  natural  hazard  prediction
-  emergency preparedness - disaster, rescue and relief - post disaster rehabilitation and reconstruction - education and training activities - vulnerable elements to be considered in the development planning for natural hazard management


ST010 607   MODEL MAKING TECHNIQUES AND PRACTICE
Teaching scheme 







Credits: 2

3 hours practical per week

Objective: 

· To train the students in geometric modeling of ships

· To gain experience in hydrostatic calculations and curves

· To gain experience in stability calculations

Hull Modeling (20 hours)

Study of ship modeling techniques, Modeling ship hulls, generation of offset data, Input of weight and load information to the model.

Generation of hydrostatic curves (20 hours)

Study of major hydrostatic parameter and their properties. Generation of displacement of longitudinal centre of buoyancy, vertical centre of buoyancy, tons per centimeter immersion, longitudinal calculation of floatation, water plane area, moment to change time, KMT, KML curves 

Stability Calculations (20 hours)

Modeling subdivision and tanks, generation of cross curves of stability, Generation of Intact stability curves, calculation of metacentric height. 

Reference Books

1. Principles of Naval Architecture, Vol 1, Edward V Lewis, Society of Naval Architects 

2. Basic Ship Theory Volume 2, 5th Edition, Rawson and Tupper, Reed Elsevier Publication 

3. Introduction to naval Architecture, Eric Tupper, Reed Elsevier Publication

4. Ship Construction, D J Eyres, Butterworth-Heinemann Ltd; 6th Revised edition 

5. Ship Hydrostatics and Stability, Adrian Biran, Butterworth-Heinemann Ltd

6. Ship stability for Masters and Mates, Capt. D C Derrett, Elsevier Science




ST010 608   MARINE ENGINEERING LAB
Teaching scheme 







Credits: 2

3 hours practical per week

Objective: 

· To provide experience on testing of marine IC engines performance. 

1. Energy balance of a Diesel engine

2. Determination of the characteristics of diesel engine.

3. Determination of the characteristic curves of compressors.

4. Determination of the characteristic curves of pumps and pipings

5. Study on various marine engineering systems in ships

6. Study of systems and components of IC Engines - study of dynamometers used in engine testing - study of IC Engine repairs and maintenance. 

7. Study of boilers, boiler mountings and accessories - study of steam engine parts and systems. 

8. Testing of IC engines • Performance analysis of IC engine using computerized test rig-

Load test on petrol and diesel engines- determination of indicated and brake thermal efficiencies - mechanical efficiency - relative efficiency - volumetric efficiency - air-fuel ratio and compression ratio - valve timing diagram - retardation test - Morse test - heat balance - effect of varying the rate of cooling water and varying the speed on the performance characteristics of engines.

9. Testing of steam boiler - boiler trial - steam calorimeters and steam nozzles - performance test on steam engines - performance test on steam turbines.

10. Testing of fuels and lubricants - determination of flash and fire points of petroleum products - determination of kinematics and absolute viscosity of lubricating oils - determination of calorific values


ST010 701 SHIP PRODUCTION MANAGEMENT


Objectives

· To develop understanding about the different production procedures, design techniques, process planning and operations planning in Ship Production.
Module –I (12 hours)

Production system-The systems approach-subsystems, comprehensive system model - the firm as a system

Module –II (12 hours)

Production design – application of the principles of design for production in shipbuilding – joining of parts, relations between structural design and prefabrication, simplifications in structural design (design for welding), quality control. 

Module –III (12 hours)

Process  planning  in  shipbuilding:­  Planning  for  operations  –  interconnection  between  production  design  and process planning, production and process analysis, assembly charts, operation process charts, flow process charts; Process selection. Application of models for process planning, scheduling and control – Gantt charts, CPM & PERT, transportation models etc.; Special aspects of application of these in shipbuilding process,Decision  of  productive  systems product  line  determination,  product  planning.

Module –IV (12 hours)

Operation  planning  and  control­production ­planning­scheduling­network models (PERT,CPM)­quality control­maintenance analysis
Production Standards – production standards in several parts of the ship production process, work measurement systems, methods of man¬hour determination, use of computers, correlation between size of series and needed man hours 

Module –V (12 hours)

Quality AsSurance and quality control activities in shipyards ;Problems of accuracy – tolerances, standards, measuring techniques (theodoilite laser, etc). 

.
ST010 702 DESIGN OF MACHINE ELEMENTS


Objectives

· To provide basic knowledge on the design considerations and methodology of various machine elements
Module –I (12 hours)

Fundamentals of machine design:-definitions, design process, design principles, design criteria; Stresses in machine parts-working stress, safe stress, factor of safety, endurance limits, fatigue factors 

Elastic springs-classification and uses of springs-allowable stresses and deflections-design for fluctuating loads

Module –II (12 hours)

Joints:- Principles of force transmission; detachable joints (pins, keys, splines, and bolted joints), Non-detachable  joints; welded, soldered and glued joints, riveted joints; strength of welded and riveted joints.

Module –III (12 hours)

Drive elements:- Shafts - torsion and bending of shafts, design of shafts for strength and deflection, effect of key ways, crank shafts.

Shaft couplings:- Rigid coupling (flange and compression couplings)-couplings with kinematics flexibility-slip couplings fluid couplings.

Module –IV (12 hours)

Bearings:- Slide bearings-introduction to lubrication, hydrodynamic bearings, bearing materials, design of slide bearings.

Roller bearings- types, static & dynamic load, capacity, bearing life and selection of Bearings.

Module –V (12 hours)

Gears:- Types (spur and parallel helical gears) and function of gears, strength of gear teeth, stresses and stress concentration in gears-design of gears.

Note: Any one of the following data book is only permitted for reference in the University examination

1. Machine Design Data hand book by K. Lingaiah, Suma Publishers, Bangalore/ Tata Mc Graw Hill

2. PSG Design Data, DPV Printers, Coimbatore.

ST010 703 STRENGTH OF SHIPS I


Objectives

· To provide basic knowledge on the design considerations and methodology of various members of ship structure.
Module –I (12 hours)

Loads and Moments acting on ship structures in still water:- Loads, Weight and Weight distribution, Buoyancy and Buoyancy distribution. Load Curve, shear - force curve, bending moment curve, and deflection curve. Effect of thermal loads. 

Module –II (12 hours)

Loads in seaway:- Moments due to regular waves and oblique waves. Representation of irregular seaway. Short term and long term distribution of loads, Spectral approach to response of ship structures. Effect of slamming and shipping of green seas.

Module –III (12 hours)

Longitudinal strength:- Application of beam theory and hull-girder section modulus calculation of shear stress distribution in cross section. 

Module –IV (12 hours)

Transverse Strength:-Moment distribution method and matrix method for the analysis of transverse frames.

Module –V (12 hours)

Miscellaneous topics of analysis Cargo handling system, Hatch- cover. 


Reference

1. Ship Structural Design - A Rationally Based, Computer-Aided, Optimisation Approach, 1995, Hughes OF John Wiley and Sons

2. Ship Structural Analysis and Design 2010, OF Hughes and JK Paik, The Society of Naval Architects and Marine Engineers, ISBN 978-0-939773-78-3

3. Structural Design of Seagoing Ships, Barabanov, MIR Publishers

4. Basic Ship Theory Vol II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5

5. Principles of Naval Architecture Series: Strength of Ships and Ocean Structures by Alaa Mansour and Don Liu, Edited by J. Randolph Paulling (2008), The Society of Naval Architects and Marine Engineers ISBN 0-939773-66-x

6. Principles of Naval Architecture Series: Vibration by William S. Vorus Edited by J. Randolph Paulling (2010),  The Society of Naval Architects and Marine Engineers, The Society of Naval Architects and Marine Engineers, ISBN: ISBN 978-0-939773-75-6

7. Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 

8. Marine Structural Design, 2003, Y Bai, Elsevier, ISBN: 0-08-043921-7

9. Design of Ship Hull Structures - A Practical Guide for Engineers, Yasuhisa Okumoto et al, Springer, ISBN: 978-3-540-88444-6

10. Sea loads on ships and offshore structures 1998, OM Faltinsen, Cambridge Univeristy Press, ISBN 0521458706

11. Design of Ship’s Structures 1993, DW Chalmers, UK MoD Publications, ISBN 0 11 772717 2

12. Elementary Beam Theory and the Ship Girder, 1979, Stanford Maritime London, ISBN 0 540 07352 0

13. Ship-shaped Offshore Installations Design Building and Operation, 2007, Jeom Kee Paik and Anil Kumar Thayamballi, Cambridge University Press, ISBN-13 978-0-521-85921-9

14. Torsion and Shear Stresses in Ships, Mohamed Shama, 2011, Springer, ISBN-13: 978-3642146329
ST010 704 SHIP DESIGN I


Objectives

· To provide basic knowledge on the General aspects of Marine Activities and different Methods of ship design and ship designing.

Module –I (12 hours)

Introduction - General aspects of Marine Activities, Transportation of cargoes, Marine services & Operations, Marine Industries; Engineering Economics in Ship Design - Economic criteria, Initial cost, Operating cost, RFR; Owners requirements

Module –II (12 hours)

Methods of ship design - design using basic type ships, Design using coefficients, Design using iteration methods; design spiral; design categories (dead-weight carrier, capacity carrier, linear dimension ship). 

Ship parameters - displacement, displacement coefficient, displacement equation, volume equation, solution of the cubic equation 

Module –III (12 hours)

Ship dimension – length, breadth, depth, draught, form coefficients; Shape of the hull. Mass estimation ­ lightship mass – steel mass, outfit mass, engine plant mass; dead weight.

Design of hull form – conventional method of lines, distortion of existing forms; stem and stern contours, Bulbous Bow.

Module –IV (12 hours)

General arrangement ­ Subdivision of the ship’s hull and erections, arrangement of spaces, arrangement of tanks, superstructure and deckhouses, arrangement of engine plants, Cargo handling capacity

Hold capacity and stowage factor.

Module –V (12 hours)

Freeboard and load line regulation; Stability – stability booklet, IMO Regulations, Checks on stability, trim. Tonnage measurement – international, Suez, Panama. Influence of stability, resistance and propulsion and ship hydrodynamics factors on ship design


Reference

1. Practical Design of Ships and Other Floating Structures, Proceedings of the Eighth International Symposium on Practical Design of Ships and Other Floating Structures 2001, Edited byYou-Sheng Wu et al, Elsevier Science Ltd, ISBN 0080439500

2. Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 

3. Risk-Based Ship Design - Methods, Tools and Applications, Apostolos Papanikolaou et al, Springer-Verlag Berlin Heidelberg 2009,  ISBN: 978-3-540-89041-6, 

4. Ship Design for Efficiency and Economy 2nd Ed, H. Schneekluth and V. Bertram, Butterworth-Heinemann, ISBN 0 7506 4133 9

5. Ship Design & Construction, Vol I and II (2003, 2004), The Society of Naval Architects and Marine Engineers, ISBN 0-939773-40-6, ISBN 0-939773-41 -4

6. Basic Ship Theory Vol I and II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5

7. Engineering For Ship Production, Thomas Lamb,1986, The University of Michigan

8. PNA Series, SNAME 2010.

9. Management of Marine Design, Stian Erichsen, Butterworths, ISBN 0-408-03237-5

10. Marine Vehicle Weight Engineering, Society of Allied Weight Engineers 2005, ISBN 9-9999-9999-9 

11. Maritime Economics, 2nd ed, Martin Stopford, 2003, Routledge, ISBN 0-415-15309-3 

12. MARPOL Consolidated edition 2006, IMO Sales number: IC520E

13. Rickmers standard for stowage and securing of project cargo, 2003, Rickmers Linie GmBH and Cie, Hamburg

ST010 705 SHIP PRODUCTION TECHNOLOGY

Objectives

· To provide basic knowledge on the General aspects of Marine Activities and different Methods of ship design and ship designing.

Module –I (12 hours)

History of Indian Ship building, Characteristics of  ship building process as heavy and one off kind maritime  industry, general principles on layout of shipyards, Relation with supply industry, subcontractors. Storage and  preparation of material – Introduction, material  handling and storage,  transport  system  in steel stockyard, material preparation (straightening of plates and rolled sections, shot blasting, prepainting), material preparation flow line devices and their control systems.
Module –II (12 hours)

Fabrication of component parts:– the cutting process – tools, physical­chemical background of the cutting process, mechanical cutting, devices for thermal cutting, general description of the various machines, photoelectric and NC­ control  devices,  edge  preparation,  problems  of  accuracy;  Bending  of  rolled  and  built  up  sections  ­  general description of bending, control of the bending process, automation of bending; Plate bending, uniaxial bending, biaxial bending (devices, cold bending, heat­line bending), possibilities of automated plate bending. 

Module –III (12 hours)

Assembly of Ship’s Structures: Prefabrication – general remarks, basic problems of prefabrication, pattern of prefabrication, welding in prefabrication, Data generation for ship building process. Basic welding in shipbuilding, welding methods, standards, symbols

Sub­assemblies: built up T­bars, web frames, machine foundations etc.; welding deformation and straightening; Prefabrication of flat sections – panels, panel production line, preassembly of biaxial stiffened panels – welding procedures. Assembly of flat and corrugated sections, flat sections with curvature – assembly jigs, welding process, its nature, theoretical background, strengthening of flat sections. Preassembly of volume units – Preassembly of double bottom sections – different structural arrangements, variants of the assembly process, welding problems; Preassembly of side tank units – structural arrangement; Special assembly systems , Preassembly of the fore and aft end structure; Preassembly and outfit of superstructures. Outfitting shops- Mechanical, Piping, Insulation.

Module –IV (12 hours)

Erection of ship’s hull – General assembly methods, handling of preassembled units in the erection area – cranes, heavy­duty truck; Preassembly of blocks – special types, advantages and disadvantages; Hull assembly – different methods of hull assembly, auxiliary devices; Welding in ship’s hull assembly – welding methods applied, welding defects, welding deformation of the ship’s hull; Quality control (X­ray tests etc),; Scaffolds. Activities in shipyard pipe, machine and shipwrights shops  

Module –V (12 hours)

Launching  –  General  methods,  Launching  by  floating  off  (building  dock,  launching  dock,  floating  dock), Mechanical launching methods (slip, lift), Launching from inclined building berths – stern launching, side launching; Tipping, Pivoting.


ST010 706 L01 SHIP RECYCLING

Objectives

· To provide basic knowledge on the Relevance of Ship Recycling, Ship life cycle stages, Recycling Methods and Operations in Ship Recycling.

Module –I (12 hours)

Introduction- Definition of Ship Recycling, Relevance of Ship Recycling, Concept of sustainable development of the world, Factors contributing to the sustainable development , Role of maritime industrial sector , Statistics of global shipping and ship building

Module –II (12 hours)

Ship life cycle stages –Various stages of life cycle of ships, Operations in life stages and effective management of the stages, Importance of ship recycling in life cycle stage management

Module –III (12 hours)

Recycling Methods- Decision on decommissioning of ships, Preparations for transferring obsole vessels to Recycling Yards, Planning, Commercial matters, Transportation methods, Survey before positioning , Legal matters, Positioning of obsolete ships, Beaching ,Buoy and Dock methods

Module –IV (12 hours)

Operation in Ship Recycling, Ship dismantling process, Access, Cleaning, Marking, cutting, handling, lifting, sorting, stacking, storing, marshall, Concept of recycling, Reuse and Landfilling, in ship recycling

Design for ship recycling, Vessel specific dismantling : Safety Issues.

Module –V (12 hours)

Rules and regulations in ship recycling- Rule of various international and national agencies , IMO, UNEP (BASEL CONVENTION), EPACUSA), GMB (GUJARATH), ILO, DNV , Statutory Certificates for Ship Recycling , Green passport and Green ship, Role of NGOs (Green Peace foundation ,Ban Asbestos Network)

Inventory list, Safety matters/ requirements, Chances of Environmental pollution ,effect on life / organisms at sea.


ST010 706 L02 JOINING TECHNIQUES IN SHIP BUILDING TECHNOLOGY

Objectives

· To provide basic knowledge on the different welding Techniques in ships and other joining techniques used in ship production.

Module –I (12 hours)

Definition, Historical Background, Development in Welding, Science of Welding

Welding  Metallurgy:  Introduction,  Structure  of  metals,  Crystallisation  of  a  pure  metal,  Phase  transformation  in  Iron  ­  Carbon  diagram,  Weldability  of  steel,  Presence  of  alloy elements, Effect of welding process & nature of base metal, Preheating, HAZ.

Module –II (12 hours)

Gas metal arc welding – Process, different metal transfers, power source, electrodes, shielding gas, uses of Gas in metal arc welding

Mechanised system in shipbuilding ­ Introduction, philosophy of automation in welding, different welding systems in shipyards, Welding in production shop – SMAW, GTAW, EBW, LBW, SAW, Gravity welding, Auto contact welding, CO2 Welding, Friction Welding. Principle, process & applications
Module –III (12 hours)

Panel line production ­ One­sided welding – SAW, MIG welding, welding of stiffeners

Welding in building berth ­ External welding on the berth, Electro­slag welding, Electro­gas welding, One­sided welding (Flux Asbestos backing, Ceramic backing etc); Internal welding on the berth.

Comparison of European, Japanese & Indian Welding Process

Module –IV (12 hours)

Welding problems ­ Weld defects, Distortion, Accuracy control; Non destructive tests.

Welding quality control ­ Welding standards, Welding procedure qualification, Effect of variables on qualification of tests, Performance qualification of Welders & operators, Test reports, Acceptance standards, Quality assurance and audit, Consumable classification & coding.

Introduction to Robotic Welding.

Module –V (12 hours)

Structural Adhesive Bonding as a joining technique – Adhesives and adherands, bonding methods and joint design, analysis of joints for strength, surface preparation for steel, aluminium and other materials used for marine structures.


ST010 706 L03 FAILURE ANALYSIS AND DESIGN

Objectives

· To introduce basic concepts of reliability in analysis and design

· To study fracture, fatigue and other modes of failure
Module –I (12 hours)

Reliability: Reliability concept and hazard function, life prediction, condition monitoring, application of Poisson, exponential and Weibull distribution for reliability - bath tub curve - parallel and series system - mean time between failures and life testing. 

Stresses in a body:   Two dimensional and three dimensional state of stress, Mohr’s circle two and three dimensions, hydrostatic stress, Von-mises, maximum shear stress (Tresca), octahedral shear stress, torsional stresses for large plastic strain.

Module –II (12 hours)

Fracture:   Types of fracture, Griffith crack theory, stress analysis of cracks, metallographic aspects of fracture.   Brittle, ductile fractures, notch effects, fracture curve, R curve, fracture under combined stresses, effect of hydrostatic pressure on fracture, probabilistic aspects of fracture mechanics, toughness of materials

Module –III (12 hours)

Fatigue:   Statistical nature of fatigue, S-N curve, low cycle fatigue, strain life equations, structural feature of fatigue, fatigue crack propagation, effect of stress concentration, size, surface properties, metallurgical variables on fatigue, case studies, designing against fatigue, detail design, improvements after failure and service, fatigue of bolts, welded and adhesive joints

Fatigue tests:   Purpose, specimen, fatigue test procedures, evaluation of fatigue test results, crack growth measurement

Module –IV (12 hours)

Wear failures: Type of wear, role of friction in wear, lubricated and non-lubricated wear, analysing wear failures, wear tests SOAP, ferrography.

Corrosion failures: Factors influencing corrosion failures, analysis of corrosion failures, overview of various types of corrosion, stress corrosion cracking - sources, characteristics of stress corrosion cracking, procedure of analysing stress corrosion cracking, various types of hydrogen damage failures, corrective and preventive action

Module –V (12 hours)

Elevated  temperature  failures: 
Creep,  stress  rupture,  elevated  temperature  fatigue, metallurgical instabilities, environmental induced failure, elevated temperature effects on certain gas turbine components and petroleum refinery components, tests for analysis of failure at elevated temperatures


ST010 706 L04 QUALITY ASSURANCE AND MANAGEMENT IN SHIP BUILDING


3

Objectives

· To provide basic knowledge on Quality Assurance and Quality Control, Quality Standards, and Quality Management in ship building.

Module –I (12 hours)

Introduction to Quality & Quality Control: Concept of quality, quality characteristics, quality standards, quality cost, concept of quality control, quality control methodology, quality philosophy and management strategies, Major Quality Problems, Difference between QA and QC.

Module –II (12 hours)

Statistical methods of quality control, Statistical Description of Quality: Population and sample, techniques of sampling, analysis of sample data, representation of sample data. Statistical Inferences on Quality: Population and sample distributions, estimation of population parameters, statistical hypothetical test, Quality Control Charts, Concept and methods of six sigma, six sigma control chart.

Module –III (12 hours)

Quality Management principles:- Customer focus, Leadership, Involvement of people, Process approach, System approach to management, Continual improvement, Factual approach to decision making, Mutually beneficial supplier relationships. 

Module –IV (12 hours)

Fundamentals of a Quality Management System: - Definition, Description and Use, Integrated Quality Management System, Advanced QMS Softwares, Fundamentals of Total Quality Management in Ship Building, Strategic Quality Management and Human Factors in Quality.

Module –V (12 hours)

Fundamentals of Quality Assurance in ship building, Steel process Quality Assurance (Hull and Painting) and Outfit process Quality Assurance, Various Quality Standards and Auditing in shipyards, Overview on ISO standard in Ship Building, Qualification Standards, Training and Certification, Quality Manual and Document Management, Quality in  Planning, Design and Operation, Quality Policy of Shipyards.

ST010 707   MARINE HYDRODYNAMICS AND HYDRAULIC MACHINERIES LAB

Teaching scheme 








Credits: 2

3 hours practical per week

Objective: 

· To Provide experience to predict ship resistance, flow line test, shallow water resistance test

· To provide experience on various Hydraulic machineries.
· To acquaint the students with the measurement of various parameters.
Marine Hydrodynamics
Model test to predict ship resistance, flow line test, shallow water resistance test.

Open water test, self-propulsion test, bollard pull test.

Seakeeping tests

Hydraulic Machineries
Performance characteristic tests on Pelton wheel (Load test & best speed).

Performance characteristic tests on Francis turbine (Load test & best gate opening).

Performance characteristic tests on Kaplan turbine (Load test & best gate, vane angle opening).

Performance characteristic tests on single stage, multi stage centrifugal pumps at constant speed & at variable speed. Actual & predicted curves.

Performance characteristic tests on self-priming pump, Jet pump, Airlift pump and deep well pump 

Performance characteristic tests on axial flow pump.

Performance characteristic tests on Hydraulic ram.

Performance characteristic tests on reciprocating pump at constant speed.

Performance characteristic tests on Gear pump.

Performance characteristic tests on Screw pump.




ST010 708   MEASUREMENTS LABORATORY
Teaching scheme 








Credits: 2

3 hours practical per week

Objective: 

· To provide an exposure to the fundamentals of metrology

· To understand the need of precision measurement and measuring instruments

1. Study and use of laser interferometer for calibration of linear measurements.

2. Study of slip gauges – wringing – surface roughness - standards.

3. Study of surface plates, straight edges, angle plate, V-block etc and applications.

4. Measurement of out of roundness using roundness measuring instrument, V block and dial indicator etc. - reasons for out of roundness etc.

5. Measurements of straightness using sprit level and auto collimator.

6. Measurement of thread parameters using three wire method.

7. Measurement of tool angles of single point tool using tool maker’s microscope.

8. Measurement of gear parameters using profile projector.

9. Evaluation of straightness error using autocollimator, sprit level, straight edge etc.

10. Calibration and determination of uncertainties of the following;

a. Strain gauge load cells

b. Bourdon tube pressure gauge

c. LVDT

d. Thermocouples

e. Tachometers and stroboscopes, etc.

11. Study and measurement of surface roughness using surface roughness instrument.

12. Study and measurements with coordinate measuring machines.

13. Experiments on limits and fits.

14. Study and use of ultrasonic flaw detector.

15. Study of different types of dial indicators - stands and holders for dial gauges.

16. Study and use of different types of comparators.

17. Exercises on measurement system analysis

18. Study and making measurements with precision vernier calipers, dial calipers, spline micrometer, point micrometer, wire groove micrometer, depth micrometer, V- anvil micrometers, depth gear tooth micrometer, thread micrometer, disc micrometer, thread pitch gauge, vernier height gauge, slip gauges, optical flat, three pin micrometer,pyrometer, RTD, bore dial gauge, depth gauge, pitch gauge, thickness gauge, radius gauge, hole test, bench center etc.

19. Angular measurements using bevel protractor, sine bar, clinometers etc.

20. Measurement of vibration.

21. Analysis of automobile exhaust gas and flue gas.

22. Study and determination of area using planimeter.

23. Polishing, etching and determination of grain size and microstructure studies using optical microscope.

Text books:

1. Sharp K.W.B., Practical Engineering Metrology, Sir Isaac Pitman and sons Ltd, London, 1958.

2. Shotbolt C.R. and Gayler J.F.W, Metrology for Engineers, 5th edition, ELBS, London.

Reference Books:

1. Figliola, Richard S, and Beasley, Donald E, “Theory and Design for Mechanical Measurements”, Third edition, John Wiley and Sons Inc.

2. Collett, C.V. and Hope, A.D, “Engineering Measurements”, Second edition, ELBS/Longman.

3. Tarasevigh Y. and Yavosih E., Fits, Tolerances and Engineering Measurements, Foreign language publishing house, Moscow.



ST 010 709 SEMINAR

Teaching scheme 








Credits: 2

2 hours practical per week

The seminar power point presentation shall be fundamentals oriented and advanced topics in the appropriate branch of engineering with references of minimum seven latest international journal papers having high impact factor.

Each presentation is to be planned for duration of 25 minutes including a question answer session of five to ten minutes. The student’s internal marks for seminar will be out of 50. The marks will be awarded based on the presentation of the seminar by the students before an evaluation committee consists of a minimum of 4 faculty members. Apportioning of the marks towards various aspects of seminar (extent of literature survey, presentation skill, communication skill, etc.) may be decided by the seminar evaluation committee.

A bona fide report on seminar shall be submitted at the end of the semester. This report shall include, in addition to the presentation materials, all relevant supplementary materials along with detailed answers to all the questions asked/clarifications sought during presentation. All references must be given toward the end of the report. The seminar report should also be submitted for the viva-voce examination at the end of eighth semester.

For Seminar, the minimum for a pass shall be 50% of the total marks assigned to the seminar.

ST 010 710 PROJECT WORK

Teaching scheme 








Credits: 1

1 hour practical per week

Project work, in general, means design and development of a system with clearly specified objectives.The project is intended to be a challenge to intellectual and innovative abilities and to give students theopportunity to synthesize and apply the knowledge and analytical skills learned in the differentdisciplines.

The project shall be a prototype; backed by analysis and simulation etc. No project can be deemed to be complete without having an assessment of the extent to which the objectives are met. This is to be done through proper test and evaluation, in the case of developmental work, or through proper reviews in the case of experimental investigations.

· The project work has to be started in the seventh semester and to be continued on to eighth semester.

· Project work is to be done by student groups. Maximum of four students only are permitted in any one group.

· Projects are expected to be proposed by the students. They may also be proposed by faculty member (Guide) or jointly by student and faculty member.

· Students are expected to finalise project themes/titles with the assistance of an identified facultymember as project guide during the first week of the seventh semester.

The progress from concept to final implementation and testing, through problem definition and the selection of alternative solutions is monitored. Students build self confidence, demonstrate independence, and develop professionalism by successfully completing the project.

Each student shall maintain a project work book. At the beginning of the project, students are required to submit a project plan in the project book. The plan should not exceed 600 words but should cover the following matters.

· Relevance of the project proposed

· Literature survey

· Objectives

· Statement of how the objectives are to be tackled

· Time schedule

· Cost estimate

These proposals are to be screened by the evaluation committee (EC- minimum of 3 faculty members including the guide) constituted by the head of department, which will include a Chairman and the EC will evaluates the suitability and feasibility of the project proposal. The EC can accept, accept with modification, request a resubmission, or reject a project proposal.

Every activity done as part of project work is to be recorded in the project book, as and when it is done.

Project guide shall go through these records periodically, and give suggestions/comments in writing in the same book.

The students have to submit an interim report, along with project work book showing details of the work carried out by him/her and a power point presentation at the end of the 7th semester to EC. The EC canaccept, accept with modification, request a resubmission, or extension of the project.

The student’s internal marks for project will be out of 50, in which 30 marks will be based on day to day performance assessed by the guide. Balance 20 marks will be awarded based on the presentation of the project by the students before an evaluation committee consists of a minimumof 3 faculty members including the guide.

For Project, the minimum for a pass shall be 50% of the total marks assigned to the Projectwork.
ST010 801 SHIP REPAIRING AND SURVEYING

Objectives

· To develop understanding about the Repair of ship hull, underwater welding, various types of marine surveys.
Module –I (12 hours)

Repair of ship hull – Introduction; cause of wear and damage in ships hull:  Comparison between different types of repair activities (Afloat, berthed, etc.); Repair of hull and other parts while afloat; docking plan­ replacement of hull plates and stiffeners, decks and bulkheads; repair of stem and stern frames and shaft bracket; NDT and X­ray tests; Testing for water­tightness and hull continuity etc;

Module –II (12 hours)

Underwater welding – welding equipment; quality control and standards; degree of automation; Safety during repair – various operations involving risk; safety devices and plans; problems during docking; Ship repair facilities in a modern repair yard­repair docks, machine shop, scaffolding; Subcontracting policies by shipyard in repair project, layout of repair yard. 

Module –III (12 hours)

Various types of marine surveys. Roles and responsibilities of marine surveying agencies; Historical development of ship classification societies; Major activities of classification societies; rules and class notation; IACS and joint projects; Comparison of ship class rules by LRS and ABS

Module –IV (12 hours)

International Ship classification societies and UN agencies involved in marine and offshore activities. Activities of classification societies and surveying agencies bodies; Classification society – Design approval; construction survey; survey on operation, repair conversion.

Industrial surveys, third party accreditation.

Module –V (12 hours)

Statutory surveys – role of MMD.  Activities of statutory bodies – MMD, Inspectorate of boats – design approval; construction inclination experiment, keel sighting, registration, surveys during – repair conversion and operation.

Activities of other bodies – port authority; IWAI; Local bodies; canals etc.

Warship construction warship overseeing team, inspection during construction; lineout inspection; Introduction of Marine Insurance- Marine Cargo Survey -Survey dry, liquid and container, cargoes


.
ST010 802 SHIP DESIGN II


Objectives

· To provide basic knowledge on the General aspects of Marine Activities and different Methods of ship design and ship designing.
Module –I (12 hours)

Standardisation – Process and product standard; Rules and regulation.

Module –II (12 hours)

Cargo handling equipments, cargo hatches, lifting devices; Anchor installations – types of anchors, anchor handling system, anchor chain & storage; Mooring systems – deck fittings & structural arrangement, mooring machinery, mooring operations.

Module –III (12 hours)

Accommodation  –  crew  size,  accommodation  standards,  space  allocation,  habitability,  access,  materials, standardisation and modular arrangement; Access equipments –hatches, manholes, doors, other closing & opening devices, load line rules, gang ways and ladders

Module –IV (12 hours)

Steering gear – Types, design aspects, connections; Mast & riggings; Railings & awnings; Sound and light signals.

Module –V (12 hours)

Equipments in tanks & holds – Air vents, sounding tubes, cleaning devices, fire protection devices

Life saving system – life saving equipments, IMS international rules- Fire fighting systems – Rules and regulations, equipments, fire fighting

Ventilation, Panelling & deck covering, Painting. 

.
Reference

1. Ship Design & Construction, Vol I and II (2003, 2004), The Society of Naval Architects and Marine Engineers, ISBN 0-939773-40-6, ISBN 0-939773-41 -4

2. Ship Design for Efficiency and Economy 2nd Ed, H. Schneekluth and V. Bertram, Butterworth-Heinemann, ISBN 0 7506 4133 9

3. Engineering For Ship Production, Thomas Lamb,1986, The University of Michigan

4. Risk-Based Ship Design - Methods, Tools and Applications, Apostolos Papanikolaou et al, Springer-Verlag Berlin Heidelberg 2009,  ISBN: 978-3-540-89041-6, 

5. Rickmers standard for stowage and securing of project cargo, 2003, Rickmers Linie GmBH and Cie, Hamburg

6. Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 

7. Basic Ship Theory Vol I and II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5

8. PNA Series, SNAME 2010.

9. Management of Marine Design, Stian Erichsen, Butterworths, ISBN 0-408-03237-5

10. Marine Vehicle Weight Engineering, Society of Allied Weight Engineers 2005, ISBN 9-9999-9999-9 

11. Maritime Economics, 2nd ed, Martin Stopford, 2003, Routledge, ISBN 0-415-15309-3 

12. MARPOL Consolidated edition 2006, IMO Sales number: IC520E

13. Practical Design of Ships and Other Floating Structures, Proceedings of the Eighth International Symposium on Practical Design of Ships and Other Floating Structures 2001, Edited byYou-Sheng Wu et al, Elsevier Science Ltd, ISBN 0080439500

ST010 803 STRENGTH OF SHIPS II


Objectives

· To provide basic knowledge on the design considerations and methodology of various members of ship structure.
Module –I (12 hours)

3d modelling of ships structures and analysis­small deflection analysis of thin plates with transverse loads and combined loads – large deflection analysis – Buckling of thin plates – analysis of stiffened plates – Buckling of stiffened plates.  Longitudinal- Strength analysis during launching and docking, grounding and collision.  Influence of super structure in longitudinal strength.
Module –II (12 hours)

Analysis of submarine structure – Membrane and bending theory equations of cylindrical shells – Analysis of Stiffened  cylindrical shells – analysis if frames and bulkheads – Buckling of Unstiffened and stiffened cylindrical shells,  Introduction  to classification society regulations.
Module –III (12 hours)

Torsion of ship’s hull:­ Determination of Shear centre and  shear  flow calculation of thin walled beams. St.Venant torsion and theory of restrained torsion.  Modelling and torsion analysis of ship structure using fem.  Influence of deck transverse and ship ends
Module –IV (12 hours)

Ultimate Strength analysis Application of Plastic theory to ship structures – Basics and definitions – Safety factors, damage  and collapse of ship structures, application of fem for ultimate strength estimation.
Module –V (12 hours)

Vibration analysis: Sources of vibration and measures for control of vibration – Vibration analysis of beams, Methods to determine natural frequency of ships ­ Stodoliteration.

Reference

1. Basic Ship Theory Vol II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5

2. Principles of Naval Architecture Series: Strength of Ships and Ocean Structures by Alaa Mansour and Don Liu, Edited by J. Randolph Paulling (2008), The Society of Naval Architects and Marine Engineers ISBN 0-939773-66-x

3. Principles of Naval Architecture Series: Vibration by William S. Vorus Edited by J. Randolph Paulling (2010),  The Society of Naval Architects and Marine Engineers, The Society of Naval Architects and Marine Engineers, ISBN: ISBN 978-0-939773-75-6

4. Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 

5. Marine Structural Design, 2003, Y Bai, Elsevier, ISBN: 0-08-043921-7

6. Design of Ship Hull Structures - A Practical Guide for Engineers, Yasuhisa Okumoto et al, Springer, ISBN: 978-3-540-88444-6

7. Sea loads on ships and offshore structures 1998, OM Faltinsen, Cambridge Univeristy Press, ISBN 0521458706

8. Ship Structural Design - A Rationally Based, Computer-Aided, Optimisation Approach, 1995, Hughes OF John Wiley and Sons

9. Design of Ship’s Structures 1993, DW Chalmers, UK MoD Publications, ISBN 0 11 772717 2

10. Elementary Beam Theory and the Ship Girder, 1979, Stanford Maritime London, ISBN 0 540 07352 0

11. Ship Structural Analysis and Design 2010, OF Hughes and JK Paik, The Society of Naval Architects and Marine Engineers, ISBN 978-0-939773-78-3

12. Ship-shaped Offshore Installations Design Building and Operation, 2007, Jeom Kee Paik and Anil Kumar Thayamballi, Cambridge University Press, ISBN-13 978-0-521-85921-9

13. Structural Design of Seagoing Ships, Barabanov, MIR Publishers

14. Torsion and Shear Stresses in Ships, Mohamed Shama, 2011, Springer, ISBN-13: 978-3642146329
ST010 804 L01 REFRIGERATION AND AIR CONDITIONING OF SHIPS


Objectives

· To provide basic knowledge on Refrigeration at Sea, Refrigerating machinery, Methods of cooling the cargo chambers and  Air Conditioning of ships.

Module –I (12 hours)

Refrigeration at Sea - Cargoes and carrying conditions - Thermodynamical principles - vapour, compression cycles (CARNOT, superheating, subcooling, multistage operation) -Absorption cycles

Module –II (12 hours)

Refrigerating machinery, principal components, compressors, condensers, evaporators, regulators, demands, properties, choice

Module –III (12 hours)

Methods of cooling the cargo chambers in conventional refers, Methods of cooling containers, Insulations, Heat Leakage Estimation, Total load on the refrigeration plant

Module –IV (12 hours)

Air Conditioning, Fundamentals, definitions, psychrometric chart, Air conditioning (Heating), heat sources, heat exchangers , heat pump, Air conditioning (Cooling), principal arrangement, equipment.

Module –V (12 hours)

Standards for marine air conditioning systems, Air flow & air conditioning capacity calculations, Air conditioning Systems.


ST010 804 L02 DESIGN OF FISHING VESSELS


Objectives

· To provide basic knowledge on design and construction of fishing vessels.

Module –I (12 hours)

Introduction- definitions of fishing vessel - special features of fishing vessels - regulations for the safety of fishing vessels

Classification  of  fishing  vessels ­ fish  production  in  India ­ organizational  setup  and  shore  facilities ­ fisheries  organizations  and  activities ­ administrative  systems  on  fishing  vessels

Module –II (12 hours)

Fishery ­ Characteristics  of  fish  ground ­ Fishing  gear  and  methods drift  net,  long  line,  drag  net,  siene  net,  dredging,  with  electric  light harpoon/whale  catching trawling  (side  and  stern  trawlers,  single  and  pair  trawling,  pelagic  & bottom  trawling)­ Dressing,  processing  and  freezing

Module –III (12 hours)

Design Procedure of fishing vessels -Owner’s specifications, Economy, fuel efficiency, hull form, investment cost operating revenues and costs

Design of Main Dimensions, space requirement of whole ship, arrangement of fish holds and general arrangement, Propulsion Systems, equipments for fish finding, Seakeeping and maneuvering considerations.

Module –IV (12 hours)

Material and construction methods- mechanical properties of materials - comparison of hulls of different material - type of construction – details of steel construction- construction methods in FRP/GRP, Aluminium, Ferrocement.
Module –V (12 hours)

Fish holds and preservation facilities- insulation materials and properties- methods fish preservation.


ST010 804 L03 THEORY OF VIBRATION


Objectives

· To understand the basic concepts and issues related to vibration

Module –I (12 hours)

Fundamentals of vibration- Introduction, Definitions, Vector method of representing harmonic motions, Additions of two Simple Harmonic Motions of the same Frequency, Beats Phenomenon. Undamped free vibrations of single degree of freedom- Introduction, Derivation of differential equation, Solution of differential equation, Torsional Vibrations, equivalent stiffness of Spring Combinations, Energy Method.

Module –II (12 hours)

Damped free vibrations of single degree of freedom system- Introduction, Different types of Damping, Free Vibrations with viscous damping, Logarithmic decrement, Viscous dampers, Dry Friction or Coulomb damping, Solid or Structural damping. 

Module –III (12 hours)

Forced vibrations with constant harmonic excitation- Introduction, Forced Vibrations with constant harmonic excitation, Forced Vibrations due to excitation of the Support, Energy dissipated by damping, Forced vibrations with Coulomb damping, Forced vibrations with Structural damping, Determination of Equivalent viscous damping from frequency-response curve, Vibration isolation and transmissibility, Vibration measuring instruments, Critical speed of shafts

Module –IV (12 hours)

Two degree of freedom systems

Introduction, Principal modes of Vibration, Other cases of simple two degrees of freedom systems, Combined rectilinear and angular modes, Systems with damping, Undamped forced Teaching scheme vibrations with Harmonic excitation, Vibration absorbers, Vibration Isolation Natural frequencies and mode shapes (eigenvalues and eigenvectors), orthogonal properties of normal modes, Introduction to Model analysis

Module –V (12 hours) \

Continuous systems – vibrating strings - axial vibration of rod – transverse vibration of beams – torsional vibration of shafts.

ST010 804 L04 MARINE ENGINEERING ECONOMICS AND MANAGEMENT


Objectives

· To understand the basic concepts of costing, types of production, Shipbuilding contracts and Economic Considerations in Shipbuilding and operation

Module –I (12 hours)

Introduction,  Basic Divisions of Shipyard Activities, Introduction to Activity Based Costing (ABC) – cost categories (Material costs, labor costs, overhead costs), activity based budgeting, support costs. Importance of costing in competitive shipbuilding, Cost and Price, Approximate or budget prices, Approximate or budget costs, Subdivision of costs - merchant shipbuilding practice, Subdivision of costs - warship practice

Module –II (12 hours)

Principles and Definitions - Elements of Cost, Materials, Labour and Expenses, demarcations and subdivisions of costs (separate for merchant ships and warships), structural costs (Structural material, Structural labour), Outfit Cost, Machinery costs,    Considerations in Devising Standard Methods, Classification and Methods for Production Orders, Ship Product Units, Ship Works Departments, Materials and Supplies, Labor etc. 

Module –III (12 hours)

Unit production and first of class costs, Derivation of price from cost, Costing Methods for Production Control and Estimating, Summary Cost Reports and Statistical Statements, Life cycle costing, Cost management methods and instruments, cost indices, cost planning, cost minimization

Module –IV (12 hours)

Basics of Shipbuilding contracts – inception of a tender, Invitation of tenders, initial negotiations, risk assessment and risk review, Buyer’s representatives, Sub-contractors, Modifications, Payment, Purchase price deductions, Guarantee and warranty of quality, Insurance, Trials, Delivery,  Termination, Liquidated Damages provisions, letters of intent, bridging contracts, final negotiations, standard forms of contract, acceptance test procedure, trials, documents and delivery, warranty, dispute resolution
Module –V (12 hours)

Economic Considerations in Shipbuilding and operation - Freight market and operating economics. Chartering of ships. Alternative maritime designs. Overall optimization for speed size combinations of ships. Relative importance of technical and economic features. Safety management concept in ships and ports and ISO certifications. Management practices in maritime projects. Commercial, marketing, legal and financial aspects of shipbuilding and shipping.


ST010 805 G01 SHIPBUILDING MATERIALS, CORROSION PREVENTION AND PROTECTION

Objectives

· To understand the basics of corrosion, Corrosion control,  Surface preparation and prevention techniques
Module –I (12 hours)
Introduction - Corrosion in nature, Corrosion losses, importance of corrosion protection, theories of  - corrosion- electrochemical series- types of corrosion - its identification-remedies-factors affecting corrosion-fouling-effect of fouling on ships-factors affecting growth and settlement

Module –II (12 hours)

Corrosion control-Weathering steel-stainless steel-Titanium and Nickel alloys-copper and copper based alloys-Zinc- Aluminum and its alloys-corrosion control by Design, corrosion inhibitors-corrosion monitoring-corrosion management in ships

Module –III (12 hours)
Surface preparation-Degreasing-weathering-mechanical surface cleaning-pickling-blast cleaning-flame cleaning rust converters-chemical pretreatment-comparison of pretreatment methods

Module –IV (12 hours)
Marine paints-Role of constituents of paints-classification of paints-mechanism of anticorrosive paint-paint types selection of paint-paint scheme-antifouling paints-principles of antifouling paints -coating failure
Module –V (12 hours)
Cathodic protection-Mechanism of cathodic protection, sacrificial anode, design of sacrificial anode system for ships, impressed current system, advantages and disadvantages of cathodic protection

ST010 805 G02 COMPUTER AIDED SHIP DESIGN


Objectives

· To understand the Numerical Techniques in Computer Aided Ship Design

Module –I (12 hours)

Numerical Techniques in Computer Aided Ship Design: Numerical Interpolation: Differences, Newton’s Forward Difference interpolation formula, Lagrangian Interpolation formula- Numerical Integration: Integration formulas

Curve Fitting: Fitting of Polynomials, Least Square curve fitting technique, Choosing the degree of the polynomial, Ill­conditioning difficulties, Orthogonal Polynomial fitting

Module –II (12 hours)

Lines Design and Fairing:Manual Graphical method-Computer Aided Curve fitting Techniques-Fairing Principles

Spline Fitting: Cubic Spline curve, Bezier Curve, B­Spline Curve.

Module –III (12 hours)

Preliminary Ship Design-  Design Stages and methods-Preliminary Parameter Estimation: Displacement, Length, Breadth, Depth, Draught, Block Coefficient; Check on Transverse & longitudinal Stability, Freeboard, etc., 

Estimation of Power, Capacity; Basic Ship Method

Computer Aided Preliminary Ship Design: Preliminary Parameter Selection, Ship Lines fairing

Module –IV (12 hours)

Database Systems-Introduction-Architecture of a Database system-Data Models: Relational, Hierarchical, Network-Application to Ship Design

Module –V (12 hours)

Optimisation Methods in Ship Design-Introduction

Modelling of Design as Optimisation

Assignment: Development of relevant Computer Programs based on the syllabus

ST010 805 G03 OFFSHORE STRUCTURE DESIGN


Objectives

· To understand the Classification of offshore structures and structural design of members in offshore parts.

Module –I (12 hours)

Introduction to offshore structures , Classification of offshore structures.  Description, details and features of Jacket, Gravity, Jack up, Guyed towers, TLP , Spar,Semi submersible, FPSO.  Design Principles, WSD and LRFD
Module –II (12 hours)

Loads .Description of environmental loads,  dead loads and operational load , calculation of wave, wind, current loads.
Module –III (12 hours)

Steel structural design of members subjected to axial compression and bending , Design of deck structures.  Design of mooring lines, Design of offshore pipelines
Module –IV (12 hours)

Design of Jacket structures,  Combined axial compression and bending , Design of Joints­  Punching shear load and determination of stress concentration , Design for fatigue strength
Module –V (12 hours)

Design of Jackup structures, Description of the structural components, Design of hull structures, leg, lifting components.

ST010 805 G04 EXPERIMENTAL TECHNIQUES ON SHIPS AND MODELS

Objectives

· To understand different Ship Resistance tests, Open water tests and Self Propulsion experiments in the design of ships.
Module –I (12 hours)

Ship Resistance tests, Total resistance, Resistance diagrams, Resistance Coefficients, Ship Models, Laws of comparisons and Similarity, Extension of Model results to Ships, Towing Tank, Instrumentation, Method of measurements.
Module –II (12 hours)

Open water tests, Objectives, Fecilities, Test set up, principles, procedure, Analysis and conclusions.
Module –III (12 hours)

Cavitation, Cause of Cavitations, Cavitation number, Classification of Cavitation, Law of similarities, Cavitations tests, facilities, prevention of Cavitation.
Module –IV (12 hours)

Self Propulsion experiments, Objectives, Instruments and equipments, Test arrangements, basic principles, experiment, Results.
Module –V (12 hours)

Sea trials, Shop tests, various sea trials, manoeuvering trials, Dock trials, Speed Trials, Observations, Data presentation and uses.

Shallow water resistance tests

Wake measurements, Sea keeping tests
Model Tests for Determination of Hydro dynamic derivatives of Ships and submerged vehicles. Paint erosion tests, Smoke disposal tests, Redder tests, Tuft tests

ST010 805 G05 MARINE POLLUTION CONTROL AND 

RECOVERY SYSTEM 


3

Objectives

· To provide basic knowledge on Marine Pollution and its impacts, Marine Pollution control and recovery systems.

Module –I (12 hours)

Introduction: Definition of Marine Pollution, Types of marine Pollution, Various Sources of Marine Pollution Concerns and Consequences of Marine Pollution - Global Warming, Sea Level Changes, Carbon Emissivity and Green Shipping Biodiversity,  Marine pollution in the coastal zone.

Module –II (12 hours)

Type of Pollutants: Biodegradable and non-biodegradable pollutants (Sewage, Oil, Heavy Metals, Pesticides, Radioactive Materials, Nutrients, Thermal Pollution, Solid wastes), Characteristics, Sources, Indicators of Pollution, Impact of pollutants in the Marine Ecology, Ocean Acidification and changes in physical quantities. 

Module –III (12 hours)

Marine Pollution Monitoring and Control in India, Types of marine environment, coastal and open ocean disposal of pollutants, Legislation on Management of Marine Pollution in India - Central and state level enactments, Port state Controls, Central Pollution Control Board (CPCB) and state pollution control boards, Integrated Coastal and Marine Area Management (ICMAM).

Module –IV (12 hours)

International Conventions and Standards  - IMO, MARPOL, MEPC, SOLAS, UNCLOS, London Convention, Documentation and Certificates Onboard ships and other floating production systems, Energy Efficiency Design Index (EEDI), Ship Energy Efficiency Management Plan (SEEMP), Ballast Water Management (BWM) Convention and Bilge water /Waste oil management, HNS (Hazardous and Noxious Substances), The International Maritime Dangerous Goods (IMDG) Code, Sewage and garbage management, Legal Issues -Insurance and Compensation.

Module –V (12 hours)

Prevention of marine pollution (by Oil, Noxious Liquid Substances, harmful packaged substances, Sewage, Garbage, Anti fouling Systems, Offshore Installations, Waste Reception Facilities, Cargo residues etc), Introduction to marine oil pollution recovery systems, types of recovery systems, skimming systems, oil storage system, treatment of pollutant after recovery. 

ST010 806   MARINE SYSTEMS AND MECHANISMS LAB

Teaching scheme 








Credits: 2

3 hours practical per week

Objective: 
· To provide experience on various Marine systems and Mechanisms
· To acquaint the students with the measurement of various parameters.
Study on the marine systems such as 

a. Fresh water systems

b. Sea water system

c. Air-conditioning and ventilation system

d. Accommodation system

e. Fire fighting system

List of experiments

1. Test on reciprocating air compressor

2. Tests on blowers and rotary compressors

3. Free vibration analysis

4. Forced vibration analysis

5. Test on refrigeration equipment

6. Test on air conditioning unit

7. Determination of thermal conductivity of conducting and insulating materials

8. Heat flow through composite walls

9. Universal governor apparatus

10. Gyroscope

11. Friction in hydrodynamic bearings

12. Vortex tube


ST 010 807  PROJECT WORK

Teaching scheme 








Credits: 4
6 hours practical per week

The progress in the project work is to be presented by the middle of eighth semester before the evaluation committee. By this time, the students will be in a position to publish a paper in international/ national journals/conferences. The EC can accept, accept with modification, and request a resubmission.

The progress of project work is found unsatisfactory by the EC during the middle of the eighth semester presentation, such students has to present again to the EC at the end of the semester and if it is also found unsatisfactory an extension of the project work can be given to the students.

Project report: To be prepared in proper format decided by the concerned department. The report shall record all aspects of the work, highlighting all the problems faced and the approach/method employed to solve such problems. Members of a project group shall prepare and submit separate reports. Report of each member shall give details of the work carried out by him/her, and only summarise other members’ work.

The student’s sessional marks for project will be out of 100, in which 60 marks will be based on day to day performance assessed by the guide. Balance 40 marks will be awarded based on the presentation of the project by the students before an evaluation committee.

For Project, the minimum for a pass shall be 50% of the total marks assigned to the Projectwork.
ST010 808 VIVA –VOCE
Credits: 2

A comprehensive oral Viva-voce examination will be conducted to assess the student's intellectual achievement, depth of understanding in the specified field of engineering and papers published / accepted for publication etc. At the time of viva-voce, certified bound reports of seminar and project work are to be presented for evaluation. The certified bound report(s) of educational tour/industrial training/ industrial visit shall also be brought during the final Viva- Voce.

An internal and external examiner is appointed by the University for the Conduct of viva voce University examination. 

For Viva-voce, the minimum for a pass shall be 50% of the total marks assigned to the Viva-voce.

Note: If a candidate has passed all examinations of B.Tech. course (at the time of publication of results of eighth semester) except Viva-Voce in the eighth semester, a re-examination for the Viva-Voce should be conducted within one month after the publication of results. Each candidate should apply for this ‘Save a Semester examination’ within one week after the publication of eighth semester results.

 Teaching scheme     						   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





 Teaching scheme     							   	  Credits: 4 


2 hours lecture and 2 hour tutorial per week									





 Text Books


Yunus A. Cengel and John M. Cimbala, Fluid Mechanics, Tata McGraw Hill, New Delhi


R.K.Rajput, Fluid Mechanics, S Chand and Company, New Delhi


Rajesh Kumar and Arun Mohan, Fluid Mechanics, Jyothis Publishers


Mody & Seth, Fluid Mechanics& Hydraulic Machines, Laxmi Publications, New Delhi





Reference Books


Douglas, Fluid Mechanics, Pearson Education, New Delhi


Shames I.H, Fluid Mechanics, Tata McGraw Hill, New Delhi                                                                                                                                                                                                                                                                                                                                                                                        


D. S .Kumar , Fluid Mechanics, S. K. Kataria & Sons, New Delhi                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              


White F.M, Fluid Mechanics, Tata McGraw Hill, New Delhi 


S. K. Som & G Biswas, Fluid Mechanics, Tata McGraw Hill, New Delhi 


R. K. Bhansal, Fluid Mechanics& Hydraulic Machines, Laxmi Publications, New Delhi 


B.S Massey, Fluid Mechanics, Tata McGraw Hill, New Delhi                                                                                                                                                                                                                                                                                                                                                                                     


Mody & Seth, Fluid Mechanics& Hydraulic Machines, Laxmi Publications, New Delhi


F.M. Streeter, Fluid Mechanics, Tata McGraw Hill, New Delhi


Jagdishlal , Fluid Mechanics & Hydraulics, Metropolitan Book Co., New Delhi





 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


Lewis,E.U.; a Principles of Naval Architecture°, (2nd Rev.), SNAME, New Jersey, U.S.A. Rawson & Tupper; Basic Ship Theory 


Tupper, E.C.;Introduction to Naval Architecture, Butterworth-Heinemann, UK, 1998. Reed's Naval Architecture for Marine Engineers 


Taggart; Ship Design and Construction, SNAME 


D'Archangelo; Ship Design and Construction, SNAME. Eyres, D.J.; Merchant Shipbuilding 


Taylor, D.A.; Merchant Ship Construction, Butteworths, London


Reference


The Maritime Engineering Reference Book – A Guide to Ship Design, Construction and Operation, Tony Molland, Butterworth-Heinemann, 2008, ISBN: 978-0-7506-8987-8


Ship Knowledge - a modem encyclopedia,  Klaas van Dokkum, DOKMAR, ISBN 90-806330-2-X


Science in the Real World: Why Do Ships Float? by Susan Markowitz Meredith, Chelsea Clubhouse 2010, ISBN 978-1-60413-466-7


Principles of Naval Architecture Series: The Geometry of Ships by John Letcher Edited by J. Randolph Paulling (2009), The Society of Naval Architects and Marine Engineers ISBN: 0-939773-67-1


Ship Design & Construction, Vol I and II (2003, 2004), The Society of Naval Architects and Marine Engineers, ISBN 0-939773-40-6, ISBN 0-939773-41 -4








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Reference


The Maritime Engineering Reference Book – A Guide to Ship Design, Construction and Operation, Tony Molland, Butterworth-Heinemann, 2008, ISBN: 978-0-7506-8987-8


Ship Knowledge - a modem encyclopedia,  Klaas van Dokkum, DOKMAR, ISBN 90-806330-2-X


Science in the Real World: Why Do Ships Float? by Susan Markowitz Meredith, Chelsea Clubhouse 2010, ISBN 978-1-60413-466-7


Principles of Naval Architecture Series: The Geometry of Ships by John Letcher Edited by J. Randolph Paulling (2009), The Society of Naval Architects and Marine Engineers ISBN: 0-939773-67-1


Lewis,E.U.; a Principles of Naval Architecture°, (2nd Rev.), SNAME, New Jersey, U.S.A. 


Rawson & Tupper; Basic Ship Theory 


Tupper, E.C.;Introduction to Naval Architecture, Butterworth-Heinemann, UK, 1998.








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


Dr. P S Bimbra, Electrical Machinery, Khanna Publishers


J B Gupta, Electrical Machines , S K Kataria and Sons


Dr. P S Bimbra, Power Electronics, Khanna Publishers





Reference Books


Alexander Langsdorf A S: Theory of AC Machinery, Mc-Graw Hill   


Say M G: Performance and design of AC Machines, ELBS


Electrical machines, Drives and Power Systems: Thoedore Wildi, Pearson Ed.


P.C. Sen, Thyristor DC Drives, Wiley-Interscience Publication 1984


Joseph Vithayathil, Power Electronics-Principles and applications, TMH, 2010


B. K. Bose, Modern Power Electronics and A.C. Drives, PHI, 2002.


G.K. Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, New Delhi,2005


B.C. Nakra, K.K.Chaudhary; Instrumentation measurement and Analysis. 


A.K.Sawhney; Electrical and electronic Measurements and instrumentation. 


William David cooper; Electronic Instrumentation and measurement techniques. 


B.S.Sonde; Transducers and Display systems. 


Ernest 0 Doebelin; Measurement Systems. 


James.W.Dally, William.F. Riley, Kenneth G. McConnell; Instrumentation for Engg. Measurement. 


E.B. Jones; Instrument Technology : Vol.2.- On line analysis of Instruments.


             








 Teaching scheme     							   	  Credits: 2


 3 hours practical per week									





 TEXT BOOKS:


Acharkan. N., Machine Tool Design Vol. 1 to 4, MIR Publication.


REFERENCE BOOKS:


Chapman, Workshop Technology, Vol II, ELBS.


Rajesh Kumar R & Arun Mohan, Welding Technology, Jyothis Publishers


HMT, Production Technology, Tata McGraw Hill.


             








 Teaching scheme     							   	  Credits: 2


 3 hours practical per week									





Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class














End Semester Examination (Maximum Marks-100)


70% - 	Procedure, conducting experiment, results, tabulation, and inference


30% - 	Viva voce











 Teaching scheme     						   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


Koontz and Weihrich, Essentials of Management, Tata McGraw Hill.


Mahajan M., Industrial Engineering and Production Management, Dhanpat Rai and Co.


Rajesh Kumar R, Principles of Management, Jyothis Publishers 


Kemthose and Deepak, Industrial Engineering and  Management, Prentice Hall of India.





Reference Books


Martand Telsang, Industrial Engineering and Production Management.


Khanna O.P., Industrial Engineering and Management, Dhanpat Rai and Co.


Philip Kotler, Marketing Management, Prentice Hall of India.


Sharma S. C. & Banga T. R., Industrial Organisation and Engineering Economics, Khanna Publishers.


Prasanna Chandra, Financial Management, Tata McGraw Hill.





 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Reference


Basic Ship Theory Vol I and II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5


Contemporary Ideas on Ship Stability, edited by D. Vassalos et al 2000, Elsevier Science Ltd, ISBN 0-08-043652-8


Ship Stability for Masters and Mates 5E, DR Derret, Butterworth-Heinemann 2001, ISBN 0 7506 4101 0


Ship Stability Notes And Examples, Kemp and Young 2001, Butterworth-Heinemann, ISBN 0 7506 4850 3


Ship Hydrostatics and Stability, AB Biran,2003, Butterworth-Heinemann, ISBN 0 7506 4988 7


Principles of Naval Architecture Series: Intact Stability by Colin S. Moore Edited by J. Randolph Paulling (2010), The Society of Naval Architects and Marine Engineers ISBN: 978-0-939773-74-9


Statics and Dynamics of the Ship: Theory of Buoyancy, Stability and Launching, Vladimir Semyonov-Tyan-Shansky, Peace Publishers , Moscow, 1966, ISBN-10: 1410212882








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


Timoshenko.S.P, Strength of Materials, Part 1,D.Van Nostrand company, Inc.Newyork.


Bansal R.K., Strength of Materials, Lakshmi Publications, New Delhi.


Mott, Robert L, Applied strength of materials, 5th Edn, Prentice Hall of India.


Popov E.P., Engineering Mechanics of solids, Prentice Hall of India, New Delhi..





Reference Books


Nash.W.A , Strength of Materials, Schaum’s Outlines,$th Edn, TMH


Gere, James M , Mechanics of Materials, Cengage Learning.


Shames IH , Pitarresi, James.M, Introduction to Solid Mechanics, Prentice Hall of India.      


Krishna Raju & Gururaja; Advanced Mechanics of Solids and Structures, Narosa Publications      








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


Lewis,E.U.; “Principles of Naval Architecture”, (2nd   Rev.), SNAME, New Jersey, U.S.A.


Barnaby K.; Basic Naval Architecture, Marine Propellers and Propulsion 2007, Second Edition, J S Carlton, Butterworth-Heinemann, ISBN: 978-07506-8150-6


Marine Powering Prediction and Propulsors by Neil Bose (2008), The Society of Naval Architects and Marine Engineers, ISBN: 0-939773-65-1.





Reference Books


Basic Ship Theory Vol II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5


Principles of Naval Architecture: Ship Resistance & Flow by Lars Larsson & Hoyte C. Raven (2010), The Society of Naval Architects and Marine Engineers ISBN 978-0-939773-76-3


Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 


Practical Ship Hydrodynamics 2000, Volker Bertram, Butterworth-Heinemann, ISBN 0 7506 4851 1


Hydrodynamics in Ship Design 1957 Vol I, II, III, H E Saunders, The Society of Naval Architects and Marine Engineers


Hydrodynamics of High-Speed Vehicles 2005, OM Faltinsen, Cambridge University Press, ɪsʙɴ-13 978-0-521-84568-7


Marine Hydrodynamics, Office of Naval Research Fluid Mechanics Program, MIT





 Teaching scheme     							   	  Credits: 2


 3 hours practical per week									





Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class











End Semester Examination (Maximum Marks-100)


70% - 	Procedure, conducting experiment, results, tabulation, and inference


30% - 	Viva voce











 Teaching scheme     							   	  Credits: 2


 3 hours practical per week									





 Teaching scheme     						   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





Text Book


Lewis, E.U; ‘Principles of Naval Architecture’ (2nd   Rev.) Vol. III, 1989, SNAME New York 


Bhattacharyya..R; ‘Dynamics of Marine vehicles’, 1978, Wiley Inter Science, New York 


Reference


Basic Ship Theory Vol II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5


Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 


Hydrodynamics in Ship Design 1957 Vol I, II, III, H E Saunders, The Society of Naval Architects and Marine Engineers


Ship Motion Control Course Keeping and Roll Stabilisation Using Rudder and Fins 2005, Tristan Perez, Springer, ISBN-10: 1852339594


The dynamics of marine craft - maneuvering and seakeeping 2004, Edward M Lewandowski, Advanced Series on Ocean Engineering, World Scientific Publishing Co. Pte. Ltd, ISBN 981-02-4755-9


Control of Ships and Underwater Vehicles - Design for Underactuated and Nonlinear Marine Systems, 2009, Springer, ISBN 978-1-84882-729-5


Guidance and Control of Ocean Vehicles 1999, Thor I Fossen, John Wiley & Sons, ISBN 0 171 94113 1


Maneuvering and Control of Marine Vehicles, 2003, Michael S Triantafyllou and Franz S Hover 


Marine Rudders and Control Surfaces - Principles, Data, Design and Applications 2007, Anthony F Molland and Stephen R Turnock, Butterworth-Heinemann, ISBN: 978-0-75-066944-3





 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


Introduction to Physical Metallurgy – Tata McGraw Hill.


Callister William. D. – Material Science and Engineering – John Wiley.


Dieter George E. – Mechanical Metallurgy – McGraw Hill.


Higgins R.A. – Engineering Metallurgy part - I – ELBS.


Raghavan V. - Material Science and Engineering - Prentice Hall.


6. Van Vlack – Elements of Material Science - Addison Wesley.


 Reference Books


Anderson J.C. et.al. – Material Science for Engineers – Chapman and Hall.�
�
Clark and Varney - Physical metallurgy for Engineers – Van Nostrand.�
�
Manas Chanda - Science to Engineering Materials - Vol I, II and III - Macmillan India.�
�
Reed Hill E. Robert – Physical Metallurgy Principles – East West Press.�
�
Richards C.W. – Engineering Material Science.


Donald S Clark-Physical Metallurgy for Enginers, East West Press(P) ltd, New Delhi 


A.G.Guy- Introduction to Materials science, McGraw Hill ltd, International Student Edition 


Hanson-The Engineer's Guide to steel, Addision-wesley Pub. Company Inc. 


Stephen .C.Dexter-Handbook of oceanographic engineering materials�
�









 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books





Timoshenko & Young; Theory of Structures, McGraw Hill Publications. 


Reddy, C.S.; Basic Structural Analysis, Tata-McGraw Hill Publications. 


Timoshenko & Young; Theory of plates, McGraw Hill Publications. 


Krishna Raju & Gururaja; Advanced Mechanics of Solids and Structures, Narosa Publications.








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books





Basic Ship Theory Vol II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5


Principles of Naval Architecture Series: Strength of Ships and Ocean Structures by Alaa Mansour and Don Liu, Edited by J. Randolph Paulling (2008), The Society of Naval Architects and Marine Engineers ISBN 0-939773-66-x


Principles of Naval Architecture Series: Vibration by William S. Vorus Edited by J. Randolph Paulling (2010),  The Society of Naval Architects and Marine Engineers, The Society of Naval Architects and Marine Engineers, ISBN: ISBN 978-0-939773-75-6


Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 


Marine Structural Design, 2003, Y Bai, Elsevier, ISBN: 0-08-043921-7


Design of Ship Hull Structures - A Practical Guide for Engineers, Yasuhisa Okumoto et al, Springer, ISBN: 978-3-540-88444-6


References


Sea loads on ships and offshore structures 1998, OM Faltinsen, Cambridge Univeristy Press, ISBN 0521458706


Ship Structural Design - A Rationally Based, Computer-Aided, Optimisation Approach, 1995, Hughes OF John Wiley and Sons


Design of Ship’s Structures 1993, DW Chalmers, UK MoD Publications, ISBN 0 11 772717 2


Elementary Beam Theory and the Ship Girder, 1979, Stanford Maritime London, ISBN 0 540 07352 0


Ship Structural Analysis and Design 2010, OF Hughes and JK Paik, The Society of Naval Architects and Marine Engineers, ISBN 978-0-939773-78-3


Ship-shaped Offshore Installations Design Building and Operation, 2007, Jeom Kee Paik and Anil Kumar Thayamballi, Cambridge University Press, ISBN-13 978-0-521-85921-9


Structural Design of Seagoing Ships, Barabanov, MIR Publishers


Torsion and Shear Stresses in Ships, Mohamed Shama, 2011, Springer, ISBN-13: 978-3642146329











 Teaching scheme     							   	  Credits: 2


 3 hours practical per week									





Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class





Note: 	Exercise in Rapid prototyping may be demonstrated for the entire batch  














End Semester Examination (Maximum Marks-100)


70% - 	Procedure, modeling steps, results 


30% - 	Viva voce











Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class





Note: 	Exercise in Rapid prototyping may be demonstrated for the entire batch 














End Semester Examination (Maximum Marks-100)


70% - 	Procedure, modeling steps, results 


30% - 	Viva voce































































































 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





Text Book


Harrington; Marine Engineering, SNAME Publications 


Pounder,C.C.; Marine Diesel Engines, Newnen-Butterworths, London. 


Khetagurov, M.; Marine Auxiliary Machinery and Systems, Peace Publishers, Moscow. 


Reference


Taylor, D.A.; Introduction to Marine Engineering 


Reed's Marine Engineering for Naval Architect 


Marine Pumps and Piping Systems








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books





Basic Ship Theory Vol II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5


Principles of Naval Architecture Series: Strength of Ships and Ocean Structures by Alaa Mansour and Don Liu, Edited by J. Randolph Paulling (2008), The Society of Naval Architects and Marine Engineers ISBN 0-939773-66-x


Principles of Naval Architecture Series: Vibration by William S. Vorus Edited by J. Randolph Paulling (2010),  The Society of Naval Architects and Marine Engineers, The Society of Naval Architects and Marine Engineers, ISBN: ISBN 978-0-939773-75-6


Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 


Marine Structural Design, 2003, Y Bai, Elsevier, ISBN: 0-08-043921-7


Design of Ship Hull Structures - A Practical Guide for Engineers, Yasuhisa Okumoto et al, Springer, ISBN: 978-3-540-88444-6











References


Sea loads on ships and offshore structures 1998, OM Faltinsen, Cambridge Univeristy Press, ISBN 0521458706


Ship Structural Design - A Rationally Based, Computer-Aided, Optimisation Approach, 1995, Hughes OF John Wiley and Sons


Design of Ship’s Structures 1993, DW Chalmers, UK MoD Publications, ISBN 0 11 772717 2


Elementary Beam Theory and the Ship Girder, 1979, Stanford Maritime London, ISBN 0 540 07352 0


Ship Structural Analysis and Design 2010, OF Hughes and JK Paik, The Society of Naval Architects and Marine Engineers, ISBN 978-0-939773-78-3


Ship-shaped Offshore Installations Design Building and Operation, 2007, Jeom Kee Paik and Anil Kumar Thayamballi, Cambridge University Press, ISBN-13 978-0-521-85921-9


Structural Design of Seagoing Ships, Barabanov, MIR Publishers


Torsion and Shear Stresses in Ships, Mohamed Shama, 2011, Springer, ISBN-13: 978-3642146329


Taggart; Ship Design and Construction, SNAME 


D'Arcangelo; Ship Design and Construction, SNAME








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books





Basic Ship Theory Vol II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5


Principles of Naval Architecture Series: Strength of Ships and Ocean Structures by Alaa Mansour and Don Liu, Edited by J. Randolph Paulling (2008), The Society of Naval Architects and Marine Engineers ISBN 0-939773-66-x


Principles of Naval Architecture Series: Vibration by William S. Vorus Edited by J. Randolph Paulling (2010),  The Society of Naval Architects and Marine Engineers, The Society of Naval Architects and Marine Engineers, ISBN: ISBN 978-0-939773-75-6


Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 


Marine Structural Design, 2003, Y Bai, Elsevier, ISBN: 0-08-043921-7


Design of Ship Hull Structures - A Practical Guide for Engineers, Yasuhisa Okumoto et al, Springer, ISBN: 978-3-540-88444-6











References


Sea loads on ships and offshore structures 1998, OM Faltinsen, Cambridge Univeristy Press, ISBN 0521458706


Ship Structural Design - A Rationally Based, Computer-Aided, Optimisation Approach, 1995, Hughes OF John Wiley and Sons


Design of Ship’s Structures 1993, DW Chalmers, UK MoD Publications, ISBN 0 11 772717 2


Elementary Beam Theory and the Ship Girder, 1979, Stanford Maritime London, ISBN 0 540 07352 0


Ship Structural Analysis and Design 2010, OF Hughes and JK Paik, The Society of Naval Architects and Marine Engineers, ISBN 978-0-939773-78-3


Ship-shaped Offshore Installations Design Building and Operation, 2007, Jeom Kee Paik and Anil Kumar Thayamballi, Cambridge University Press, ISBN-13 978-0-521-85921-9


Structural Design of Seagoing Ships, Barabanov, MIR Publishers


Torsion and Shear Stresses in Ships, Mohamed Shama, 2011, Springer, ISBN-13: 978-3642146329


Taggart; Ship Design and Construction, SNAME 


D'Arcangelo; Ship Design and Construction, SNAME








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


Jagadishlal, Hydraulic Machines, Metropolitan Publishers.





Reference Books


Abdulla Sheriff ,Hydraulic machines, standard publishers.	 


Govinda Rao N. S, Fluid flows machines, TMH.


Pippinger, Industrial hydraulics.	


Stepanoff John  A. J, Centrifugal and axial flow pumps, iley & sons


Lewitt E. H, Hydraulic & Fluid Mechanics


Som S K and Biswas G, Introduction to fluid mechanics and fluid machines, TMH.


Yahya S M, Turbines fans and compressors, TMH.


R.K.Rajput, Hydraulic Machines, S.Chand & Company.


Modi & Seth, Hydraulic Machines, Laxmi Publications, New Delhi


             








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


P K Nag, Engineering Thermodynamics, Tata Mc Graw Hill Publishing Company Ltd. New Delhi 2008.


Ballaney, P.L.; Thermal Engineering, Vol. I, Khanna Publishers, New-Delhi. 


James P. Todd & Herbert B. Ellis; Applied Heat Transfer, Herper & Row Publishers, New York. 


Holman, J.P.; Thermodynamics, McGraw-Hill-International Student Edition





Reference Books


J. F. Lee and FW Sears, Engineering Thermodynamics, Addison-Wesleg Publishing Company, London, 1962.


Spalding and Cole, Engineering Thermodynamics, The English Language Book Society and Edward Arnold Ltd.,1976.


M. A.chuthan, Engineering Thermodynamics,Prentice Hall of India Private Ltd, New Delhi 2002.


J.H Keenan,	 Thermodynamics, John Wiley and Sons , New York, 1963.


Edward F Obert, Concept of Thermodynamics,  McGraw Hill book company New York, 1988.


J.P. Holman, Thermodynamics, McGraw Hill book company New York, 1988.


Mark W. Zemansky, Heat and Thermodynamic, McGraw Hill, New Delhi, 2001. 


Roy T, Basic Engineering Thermodynamics, Tata Mc Graw Hill Publishing Company Ltd. New Delhi 1989             








 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





 Text Books


Harrington L.Roy; Marine Engineering, SNAME Publications 


Watson, G.O.; Marine Electrical Practice 


Starr, A.T.; Generation, Transmission and Utilisation of Electrical Power 


Sonnenberg,G.J. & Newnen Butterworth; Radar Electronic Navigation


Reference Books


Practical Marine Electrical Knowledge - Second Edition, Dennis T. Hall B.A. (Honsl, G. Eng., M..E.E.' M.l. Mar. E , Witherby & Co Ltd, ISBN 1 85609 1821


Maritime Electrical Installations and Diesel Electric Propulsion, Alf Kåre Ådnanes, 2003, ABB Marine





 Teaching scheme     							   	  Credits: 4


 2 hours lecture and 2 hours tutorial per week									





 Text Books


O.C.Zienkiewicz – Finite Element Method, Fourth edition , Mc Graw Hill.


R.D.Cooke “ Concepts and Application of FE Analysis – John Wiley & Sons.


Robert D.Cook, “Concepts and applications of Finite Element Analysis”, Wiley India, Fourth Edition, 2003. 





Reference Books


C.S.Krishnamoorthy , Finite Element Analysis , TMH New Delhi.


S.Rajasekaran – Finite Element Analysis, Wheeler publishing Company


K.J .Bathe – Finite Element Procedure in Engineering Analysis, Prentice Hall 


Seshu P “A text book of Finite Element Analysis” PHI,2005





 Teaching scheme     							   	  Credits: 4


2 hours lecture and 2 hour tutorial per week									





 Text Books


Verma A.P., Operation Research, S. K. Kataria & Sons. 


Pannerselvam R., Operation Research, Prentice-Hall of India. 





Reference Books


Hamdy A Taha, Operations Research, - An Introduction, Pearson Education. 


Ravindran A., Operations Research - Principles and Practice, Wiley India (P) Ltd. 


Srinivasan G., Operations Research- Principles and Applications, Prentice-Hall of India. 


Hillier & Lieberman, Introduction to Operations Research-Concepts and Cases, Tata Mcgraw Hill.





 Teaching scheme     							   	  Credits: 4


2 hours lecture and 2 hour tutorial per week									





 Text Books


Turner and Pretlove, Acoustics for Engineers, Macmillan, 1991 


Kinsler, Frey, Coppens & Sanders. Fundamentals of Acoustics. 3rd Edition. John Wiley, 1982 


Reference Books


Smith, Peters and Owen, Acoustics and Noise Control, Addison-Wesley-Longman, 2nd edition 1996 


Bies and Hanson, Engineering Noise Control, theory and practice E&FN Spon, 2nd edition, 1996





 Teaching scheme     							   	  Credits: 4


2 hours lecture and 2 hour tutorial per week									





 Text Books


Petak, W.J and Atkisson, A.A.: Natural Hazard Risk Assessment and Public Policy: Anticipating the Unexpected


Frank P Lees, ‘Loss prevention in process industries’, Vol I, II, III, Butterworth, London, 1980


Reference Books


ILO, Geneva:  Major Hazard Control - a Practical Manual. 


UNEP, Paris : APELL -   A Process for responding to technological accidents , A Handbook,  Industry & Environment Office., 1998 


Accident Prevention Manual for Business and Industry, Vol. I - National Safety Council, USA. 


Oil spill Response : The National Contingency Plan  - Institute of Petroleum, London 


U.R. Rao :  Space Technology for Sustainable Development





Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class

















End Semester Examination (Maximum Marks-100)


70% - 	Procedure, modeling steps, results 


30% - 	Viva voce











Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class














End Semester Examination (Maximum Marks-100)


70% - 	Procedure, conducting experiment, results, tabulation, and inference


30% - 	Viva voce











 Teaching scheme     							   	  Credits: 3


 2 hours lecture and 1 hour tutorial per week									





Text Book


Ship Production, 2nd edition, 1995, Richard Lee, The Society of Naval Architects and Marine Engineers, ISBN 0-939773-57-0 


Shipbuilding Technology, V. K Dormidontov, MIR Publishers


Elwood S.Buffa; Modern Production/Operations Management, Wiley Eastern Ltd. 


Richard J. Hopeman; Production - Concepts, Analysis, Control, 3`d Edition, Charles E. Merril Publishing Co. 


Arthur C.Laufer; Operations Management, South-Western Publishing Co. 


Khanna, O.P.; Industrial Engineering and Management, Dhanpat Rai Publication. 


Richard` I. Levin, et.al.; Production/Operations Management: Contemporary Policy for Managing Operating  Systems, Tata-McGraw Hill Publishing Co. Ltd.


Reference


Ship Construction, 2007, Sixth edition, D. J. Eyres, Butterworth-Heinemann, ISBN 13: 9-78-0-75-06-8070-7


Merchant Ship Construction, H. J. Pursey, Brown, Son & Ferguson, Ltd., Nautical Publishers


Practical Construction of Ship, RM Newton, 


Ship Construction – Sketches and Notes 2003, Kemp and Young, Elsevier, ISBN 0-7506-3756-0








 Teaching scheme     							   	  Credits: 3


 2 hours lecture and 1 hour tutorial per week									





Text Book


R.K.Jain, Machine Design, Khanna Publications, New Delhi.


C.S, Sarma, Kamlesh Purohit, Design of Machine Elements, Prentice Hall of India Ltd , New Delhi


M. F. Spotts, T. E. Shoup, Design of Machine Elements, Pearson Education.


V.B. Bhandari, Design of Machine Elements, McGraw Hill Book Company


Reference


J.E.Shigley : Machanical Engineering Design, McGraw-Hill. 








 Teaching scheme     							   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book


Lewis,E.U.;  Principles of Naval Architecture, (2nd Rev.), SNAME, New Jersey, U.S.A. 


Owen Hughes; Ship Structural Design 


Muckle,W.; Strength of Ships.





 Teaching scheme     							   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book


Lewis, E.U; 'Principles of Naval Architecture' (2nd Rev.) Vol. III, 1989, SNAME New York 


Schneekluth, H; Ship Design for Efficiency and Economy, Butterworths, 1987 


Taggart; Ship Design and Construction, SNAME





 Teaching scheme     							   	  Credits: 3


 2 hours lecture and 1 hour tutorial per week									





Text Book


Taggart; Ship Design and Construction, SNAME


Storch R. Lee, Hammon C.P. & Bunch H.M.; Ship Production, Cornell Maritime Press, Maryland, USA, 1988


Dormidontov V.K. & et.al.; Shipbuilding Technology, Mir Publishers, Moscow.


Eyres D.J.; Ship Construction William Heinemann Ltd, London, 1982





Reference


Ship Construction, 2007, Sixth edition, D. J. Eyres, Butterworth-Heinemann, ISBN 13: 9-78-0-75-06-8070-7


Merchant Ship Construction, H. J. Pursey, Brown, Son & Ferguson, Ltd., Nautical Publishers


Ship Production, 2nd edition, 1995, Richard Lee, The Society of Naval Architects and Marine Engineers, ISBN 0-939773-57-0 


Practical Construction of Ship, RM Newton, 


Shipbuilding Technology, V. K Dormidontov, MIR Publishers


Ship Construction – Sketches and Notes 2003, Kemp and Young, Elsevier, ISBN 0-7506-3756-0








 Teaching scheme     							   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book





Purnen Misra, Anjana Mukharjee, Ship Recycling , A Hand book for mariners, Narosa Publicating, House, New Delhi, 2009.


A guide for ship scrappers, tips for regulatory compliance, United States Environmental Protection Agency, Summer 2000.


Basel Convention on the Control of Transboundary Movements of HazardousWastes and Their Disposal, 8 October, 2005.


Reference


IMO guidelines on ship Recycling, Resolution A.962(23),2004.


Industry code of practice on ship Recycling, Marisec, London, August 2001.


Safety and health in shipbreaking guidelines for Asian countries and Turkey, International Labour Office, 2004.


U.K ship recyling strategy Department for Environment Food and Rural Affairs, February 2007.


United Nations Environment Programme, Conference of the parties to the Basel Convention on the control of transboundary movements of hazardous wastes and their disposal, UNEP/CHW.6/23.








 Teaching scheme     							   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book





Davies, A.C.; Welding, Cambridge University Press, Low Price Edition, 1996.


Richard, Little; Welding Technology, McGraw Hill Publications, New Delhi.


Joe Lawrance; Welding Principles for Engineers, Prentice­Hall Inc. Englewood Cliffs, N.J.


Welding Handbook – Vol.:1,2,3; American Welding Society


O.P. Khanna; A Textbook of Welding Technology, Dhanpat Rai & Sons.





Reference


Rossi, Welding Technology, McGraw Hill.


Koenigsberger and Adaer, Welding Technology, Macmillan.


Howard B Cary., Modern Welding Technology, 4th edition, Prentice Hall, New Jersey, USA, 1997.


AWS Welding Handbooks, AWS, New York, 1995.





 Teaching scheme     							   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book





Jaap Schijve, “Fatigue of Structures and Materials”, Kluwer Academic Publishers, 2001.


ASM Metals Handbook, "Failure Analysis and Prevention", ASM Metals Park, USA, Vol. 10, 10th Edition, 1995.


Reference


Richard W Hertzberg,“Deformation and Fracture Mechanism of Engineering Materials”,John Wiley & Sons,Inc.,1995.


George E Dieter, “Mechanical Metallurgy”, McGraw Hill Book Company, 1988.








 Teaching scheme     							   	  	Credits: 4


2 hours lecture and 2 hour tutorial per week									





Text Books


Ship Production- Richard Lee Storch, Collin P Hammon,SNAME


Introduction to Statistical Quality Control, Montgomery, D. C


Statistical Quality Control, Grant E.L, Leavenworth R.S, Tata McGraw Hill Education Private Limited.


Applied Reliability and Quality: Fundamentals, methods and Procedures ,Dhillon, B. S, Springer, London





Text Books


Basic Ship Theory Vol II, Rawson and Tupper, Butterworth-Heinemann, 2001, ISBN 0 7506 5396 5 


PNA Series, SNAME 2010


Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8 


Hydrodynamics in Ship Design 1957 Vol I, II, III, H E Saunders, The Society of Naval Architects and Marine Engineers


Abdulla Sheriff, Fluid Mechanics & Hydraulic Machines:  Standard Publ.


R.K Bansal, Fliud Machines and Hydraulic Machines , Lakshmi publications New Delhi





Reference Books


K Subramanya , Fluid Machines and Hydraulic Machines , TMH.


Govinda Rao N.S, Fluid Flows Machines, TMH.


Shiv Kumar,  Fluid Mechanics & Fluid machines , Ane books.


Massey B. S, Fluid Mechanics,  ELBS


Stepanoff John A. J, Centrifugal and Axial Flow Pump, Wiley & Sons








Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class














End Semester Examination (Maximum Marks-100)


70% - 	Procedure, conducting experiment, results, tabulation, and inference


30% - 	Viva voce





Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class














End Semester Examination (Maximum Marks-100)


70% - 	Procedure, conducting experiment, results, tabulation, and inference


30% - 	Viva voce





 Teaching scheme     							   	  Credits: 4


 3 hours lecture and 1 hour tutorial per week									





Text Book


Witherby (IACS)  General Cargo Ships, Guide lines for surveys Assessment and Repair fir Hull Structures


Witherby (IACS)  Surveyors Guidence


Reference


Bulk Carriers, Guide lines for Surveys, Assessment and Repair of Hull structurers,2nd   edition.








 Teaching scheme     							   	  Credits: 4


 2 hours lecture, 2 hour tutorial and 1 hour drawing per week									





Text Book


Lewis, E.U; 'Principles of Naval Architecture' (2nd Rev.) Vol. III, 1989, SNAME New York 


Schneekluth, H; Ship Design for Efficiency and Economy, Butterworths, 1987 


Taggart; Ship Design and Construction, SNAME





 Teaching scheme     							   	  Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book


Lewis,E.U.; Principles of Naval Architecture, (2"d Rev.), SNAME, New Jersey, U.S.A. 


Owen Hughes; Ship Structural Design 


Muckle,W.; Strength of Ships.





 Teaching scheme     							   	  	Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book


Marine Air Conditioning – Srivastava. S. S.


Refrigeration at Sea Munton & Stot





 Teaching scheme     							   	  	Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book


Design of small fishing vessels, John F. Fyson, Food and Agriculture Organization of the United Nations - 1985


Fishing Boats and Their Equipment, Dag Pike, 1992 


Fishing boat designs, 3small trawlers, Issues 188-191, John F. Fyson, Food and Agriculture Organization of the United Nations, 1980





 Teaching scheme     							   	  	Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book


Leonard Meirovitch, "Fundamentals of Vibrations", International Edition, McGraw- Hill, 2001.


Singiresu S Rao, “Mechanical Vibrations", Fourth Edition, Pearson.


V. P. Singh, “Mechanical Vibrations", Dhanpat Rai & sons


William T Thomson, “Theory of Vibration with applications", Prentice Hall, 1993.





 Teaching scheme     							   	  	Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book


Management of Marine Design, Erichsen. Stian, Butterworth & Co. (Publishers) Ltd, 1989, ISBN 0-408-03237-5


The Law of Shipbuilding Contracts, Simon Curtis, 2002, Lloyd’s Shipping Law Library, Informa Professional UK. ISBN 1 84311 168 3.


Maritime Economics, second edition, Martin Stopford, Routledge, London. ISBN 0-415-15309-3  


Fundamentals of Ship Design Economics - Lecture Notes By Harry Benford, University of Michigan (available on the University website)


Practical Ship Design, DGM Watson, Elsevier Ocean Engineering Book Series 2002, ISBN: 0-08-042999-8.





 Teaching scheme     							   	  	Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Book


Fontana M. G, Greene N. D, 'Corrosion Engineering', McGraw Hill, 2nd Edition, 1978 


Raj Narayan, 'An Introduction to Metallic Corrosion and its Prevention', Oxford and IBH,1983 Jones D. A, 'Principles and Prevention of Corrosion', 2nd Edition, Prentice-Hall, 1965 


T. Howard Rogers 'Marine Corrosion° first Edition, George Newnes Ltd London, 1968





 Teaching scheme     							   	  	Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Books


L.R Reheja, et.al.; Computer Aided Ship Design, Code No. 77, Update for Working Professionals, AICTE, Continuing Education Programme


Chengi Kuo; Computer Methods for Ship Surface Design, Longman, 1971


Chengi Kuo; Computer Applications in Ship Technology, Heyden & Son Ltd. 1977


H. Nowacki, et.al.;Computational Geometry for Ships, World Scientific Publishing Co. Pvt. Ltd., 1995


David F. Rogers & J Alan Adams; Mathematical Elements for Computer Graphics, McGraw­Hill International Editions, 1990.





 Teaching scheme     							   	  	Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Books


Dawson, Offshore Structural Engineering


Teng. H,  Applied Offshore Structural Engineering.


Berteaux H.D, Buoy Engineering , John Wiley,  New York.


S.K.Chakrabarti,  Handbook of Offshore Engineering (Vol I & II)


W.J.Graff, Introduction to Offshore Structures­ Design, Fabrication, Installation





 Teaching scheme     							   	  	Credits: 4


 2 hours lecture and 2 hour tutorial per week									





Text Books


The Maritime Engineering Reference Book – A Guide to Ship Design, Construction and Operation, Tony Molland, Butterworth-Heinemann, 2008, ISBN: 978-0-7506-8987-8


Ship Knowledge - a modem encyclopedia,  Klaas van Dokkum, DOKMAR, ISBN 90-806330-2-X


Science in the Real World: Why Do Ships Float? by Susan Markowitz Meredith, Chelsea Clubhouse 2010, ISBN 978-1-60413-466-7


Principles of Naval Architecture Series: The Geometry of Ships by John Letcher Edited by J. Randolph Paulling (2009), The Society of Naval Architects and Marine Engineers ISBN: 0-939773-67-1


Ship Design & Construction, Vol I and II (2003, 2004), The Society of Naval Architects and Marine Engineers, ISBN 0-939773-40-6, ISBN 0-939773-41 -4








 Teaching scheme     							   	  	Credits: 4


2 hours lecture and 2 hour tutorial per week									





Text Books


 Marine Pollution (4th Edition), R.B. Clark, C. Frid and M Atttrill Oxford Science Publications, 1997, ISBN 0-19-8500696


Marine Environment Pollution, Richard A Geyer, Elsevier.


Handbook of Marine Pollution, E Gold.


Marine Pollution, Vol. 6, Jean Marie Massin, Plenum Press.





Internal Continuous Assessment (Maximum Marks-50)


50%-Laboratory practical and record


30%- Test/s


20%- Regularity in the class














End Semester Examination (Maximum Marks-100)


70% - 	Procedure, conducting experiment, results, tabulation, and inference


30% - 	Viva voce








