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THE VISION

To develop into a leading World Class Technological University consisting of Schools of Excellence in various disciplines. 

With a co-existent Centre for Engineering Solutions Development for World-wide Clientele.

THE MISSION

To provide all necessary inputs to the students for them to grow into knowledge Engineers and Scientist attaining

· Excellence in Domain Knowledge-practice and theory. 

· Excellence in Co-curricular and Extra curricular talents.
· Excellence in character and Personality.
SRI RAMAKRISHNA ENGINEERING COLLEGE, COIMBATORE – 22

(Autonomous Institution, Affiliated to Anna University Coimbatore)

B.E MECHANICAL ENGINEERING

              Revised Regulations 2008

(For the students admitted during the Academic year 2008-2009 onwards)

SEMESTER I

	Code No.
	Course Title
	L
	T
	P
	C
	Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY
	

	08AA101
	Technical English
	3
	0
	0
	3
	50
	50
	100

	08AA102
	Engineering Mathematics-I
	3
	1
	0
	4
	50
	50
	100

	08AA103
	Applied Physics
	4
	0
	0
	3
	50
	50
	100

	08AA104
	Applied Chemistry
	4
	0
	0
	3
	50
	50
	100

	08AA105
	Fundamentals of Programming
	3
	0
	0
	3
	50
	50
	100

	08AA106
	Basics of Electrical and Electronics Engineering
	3
	1
	0
	3
	50
	50
	100

	PRACTICALS
	

	08AA107
	Programming Laboratory
	0
	0
	3
	2
	50
	50
	100

	08AA108
	Engineering Practices Laboratory
	0
	0
	3
	2
	50
	50
	100

	08AA109
	Engineering Graphics Laboratory
	2
	0
	3
	2
	50
	50
	100

	
	Total
	22
	2
	9
	25
	

	Code No.
	Course Title
	L
	T
	P
	C
	Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY
	

	08AA201
	Communication Skills
	3
	0
	0
	3
	50
	50
	100

	08AA202
	Engineering Mathematics-II
	3
	1
	0
	4
	50
	50
	100

	08AA203
	Materials Science
	4
	0
	0
	3
	50
	50
	100

	08AA204
	Environmental Science
	3
	0
	0
	3
	50
	50
	100

	08AA205
	Electrical Drives and Control
	3
	0
	0
	3
	50
	50
	100

	08AA206
	Fluid  Mechanics and Machinery
	4
	0
	0
	3
	50
	50
	100

	PRACTICALS

	08AA207
	Applied Physics Laboratory
	0
	0
	3
	1
	50
	50
	100

	08AA208
	Applied Chemistry Laboratory
	0
	0
	3
	1
	50
	50
	100

	08AA209
	Electrical Engineering Laboratory
	0
	0
	3
	2
	50
	50
	100

	08AA210
	Fluid Mechanics and Machinery Laboratory
	0
	0
	3
	2
	50
	50
	100

	
	Total
	20
	1
	12
	25
	


SEMESTER II

SEMESTER - III
	Code No.
	Course Title
	L
	T
	P
	C
	Maximum Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY

	
	
	3
	1
	0
	4
	50
	50
	100

	08AA302
	Kinematics of Machinery
	3
	1
	0
	4
	50
	50
	100

	08AA303
	Strength of Materials 
	3
	1
	0
	4
	50
	50
	100

	08AA304
	Applied Thermodynamics
	3
	1
	0
	4
	50
	50
	100

	08AA305
	Manufacturing Technology - I
	3
	0
	0
	3
	50
	50
	100

	08AA306
	Materials Engineering
	3
	0
	0
	3
	50
	50
	100

	08AA307

Science of Creativity-I

1

0

1

-

-

-

-



	PRACTICALS

	08AA308
	Machine Drawing Laboratory
	1
	0
	3
	2
	50
	50
	100

	08AA309
	Strength of Materials Laboratory
	0
	0
	3
	2
	50
	50
	100

	08AA310
	Machining Practice Laboratory
	0
	0
	3
	2
	50
	50
	100

	
	Total
	20
	4
	10
	28
	


SEMESTER- IV

	Code No.
	Course Title
	L
	T
	P
	C
	Maximum Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY

	08AA401
	Numerical Methods        
	3
	1
	0
	4
	50
	50
	100

	08AA402
	Dynamics of Machinery
	3
	1
	0
	4
	50
	50
	100

	08AA403
	Measurement and Quality Control 
	3
	0
	0
	3
	50
	50
	100

	08AA404
	Applied Hydraulics and Pneumatics
	3
	0
	0
	3
	50
	50
	100

	08AA405
	Thermal Engineering
	3
	1
	0
	4
	50
	50
	100

	08AA406
	Manufacturing Technology - II
	3
	0
	0
	3
	50
	50
	100

	08AA407
	Science of Creativity-II
	1
	0
	1
	-
	-
	100
	100

	PRACTICALS

	08AA408
	Dynamics and Metrology Laboratory 
	2
	0
	3
	2
	50
	50
	100

	08AA409
	Industrial/Field Training Laboratory
	0
	0
	3
	1
	50
	50
	100

	08AA410
	Manufacturing Processes Laboratory
	0
	0
	3
	2
	50
	100
	100

	
	Total
	21
	3
	10
	26
	


SEMESTER – V

	Code No.
	Course Title
	L
	T
	P
	C
	Maximum Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY

	08AA501
	Probability and Statistics 
	3
	0
	0
	3
	50
	50
	100

	08AA502
	Production Tooling
	3
	0
	0
	3
	50
	50
	100

	08AA503
	Mechatronics Engineering
	3
	0
	0
	3
	50
	50
	100

	08AA504
	Gas Dynamics and Jet Propulsion
	3
	0
	0
	3
	50
	50
	100

	08AA505
	Human Values and Professional Ethics
	3
	0
	0
	3
	50
	50
	100

	08AA506
	Design of Machine Elements - I
	3
	1
	0
	4
	50
	50
	100

	PRACTICALS 

	08AA507
	Thermal Engineering Laboratory
	0
	0
	3
	2
	50
	50
	100

	08AA508
	Mechatronics Engineering Laboratory
	0
	0
	3
	2
	50
	50
	100

	08AA509
	Technical Seminar
	0
	0
	3
	-
	-
	-
	-

	
	Total
	18
	1
	8
	23
	


SEMESTER – VI

	Code No.
	Course Title
	L
	T
	P
	C
	Maximum Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY

	08AA601
	Principles of Management
	3
	0
	0
	3
	50
	50
	100

	08AA602
	Automobile Engineering
	3
	0
	0
	3
	50
	50
	100

	08AA603
	Process Planning and Cost Estimation
	3
	0
	0
	3
	50
	50
	100

	08AA604
	Heat and Mass Transfer
	3
	1
	0
	4
	50
	50
	100

	08AA605
	Design of Machine Elements II
	3
	1
	0
	4
	50
	50
	100

	08AAE**
	Elective - I
	3
	0
	0
	3
	50
	50
	100

	PRACTICALS 

	08AA606
	Heat Transfer Laboratory 
	0
	0
	3
	2
	50
	50
	100

	08AA607
	Design and Fabrication Project
	0
	0
	3
	2
	50
	50
	100

	08AA608
	Communication Skills Laboratory     
	0
	0
	2
	1
	50
	50
	100

	
	Total
	18
	2
	9
	25
	


SEMESTER – VII

	Code No.
	Course Title
	L
	T
	P
	C
	Maximum Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY

	08AA701
	Design for Manufacturing 
	3
	0
	0
	3
	50
	50
	100

	08AA702
	Computer Integrated Manufacturing
	3
	0
	0
	3
	50
	50
	100

	08AA703
	Power Plant Engineering
	3
	0
	0
	3
	50
	50
	100

	08AA704
	Finite Element Analysis
	3
	1
	0
	4
	50
	50
	100

	
	Elective – II
	3
	0
	0
	3
	50
	50
	100

	
	Elective – III
	3
	0
	0
	3
	50
	50
	100

	PRACTICALS 

	08AA705
	CAD/CAM Laboratory 
	0
	0
	3
	2
	50
	50
	100

	08AA706
	Identification of Project Work
	0
	0
	3
	0
	-
	-
	-

	
	Total
	18
	1
	6
	21
	
	
	


SEMESTER – VIII
	Code No.
	Course Title
	L
	T
	P
	C
	Maximum Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY

	08AA801
	Total Quality Management
	3
	0
	0
	3
	50
	50
	100

	08AAE**
	Elective – IV
	3
	0
	0
	3
	50
	50
	100

	08AAE**
	Elective – V
	3
	0
	0
	3
	50
	50
	100

	PRACTICALS 

	08AA802
	Computer Simulation and Analysis Laboratory
	0
	0
	3
	2
	50
	50
	100

	08AA803
	Project Work
	0
	0
	6
	6
	100
	100
	200

	
	Total
	9
	0
	9
	17
	
	
	


ELECTIVES

	Code No.
	Course Title
	L
	T
	P
	C
	Maximum Marks

	
	
	
	
	
	
	CA
	FE
	Total

	THEORY

	08AAE01
	Unconventional Machining Processes
	3
	0
	0
	3
	50
	50
	100

	08AAE02
	Rapid   Prototyping And Tooling
	3
	0
	0
	3
	50
	50
	100

	08AAE03
	Refrigeration and Air-conditioning
	3
	1
	0
	3
	50
	50
	100

	08AAE04
	Vibration and Noise Control
	3
	1
	0
	3
	50
	50
	100

	08AAE05
	Renewable Sources of Energy
	3
	0
	0
	3
	50
	50
	100

	08AAE06
	Quality Control and Reliability Engineering
	3
	1
	0
	3
	50
	50
	100

	08AAE07
	Robotics
	3
	0
	0
	3
	50
	50
	100

	08AAE08
	Design of Jigs, Fixtures and Press Tools
	3
	1
	0
	3
	50
	50
	100

	08AAE09
	Lean Manufacturing
	3
	0
	0
	3
	50
	50
	100

	08AAE10
	Computational Fluid Dynamics
	3
	1
	0
	3
	50
	50
	100

	08AAE11
	Modern concepts of Engineering Design
	3
	1
	0
	3
	50
	50
	100

	08AAE12
	Thermal Turbo Machines
	3
	1
	0
	3
	50
	50
	100

	08AAE13
	Composite Materials 
	3
	0
	0
	3
	50
	50
	100

	08AAE14
	Production Planning and Control
	3
	0
	0
	3
	50
	50
	100

	08AAE15
	Advanced Strength of Materials
	3
	1
	0
	3
	50
	50
	100

	08AAE16
	Product Design and Costing
	3
	1
	0
	3
	50
	50
	100

	08AAE17
	Operations Research
	3
	1
	0
	3
	50
	50
	100

	08AAE18
	Welding Technology
	3
	0
	0
	3
	50
	50
	100

	08AAE19
	Entrepreneurship Development
	3
	0
	0
	3
	50
	50
	100

	08AAE20
	Special Casting Techniques
	3
	0
	0
	3
	50
	50
	100


L- Lecture   T – Tutorial         P – Practical     C – Credits      CA – Continuous Assessment   
FE – Final Examination 

SEMESTER – I

08AA101                                TECHNICAL ENGLISH
                      3  0
 0 100

(Common to all branches of Engineering and Technology)

UNIT – i   GRAMMAR AND VOCABULARY                                                                         9

Word formation with prefixes and suffixes – synonyms and antonyms – verb patterns -subject - verb agreement – tenses (simple and compound tenses) - simple, compound and complex sentences - impersonal passive voice – use of conditionals - comparative adjectives (affirmative and negative) – expanding nominal compounds - articles - use of prepositions - phrasal verbs – commonly mispronounced and misspelt words – British and American vocabulary 
UNIT – iI  LISTENING  
              9

Extensive listening - listening for general content – listening to fill up gapped texts - intensive listening – listening for specific information : retrieval of factual information – listening to identify topic, context, function, speaker’s opinion, attitude, etc. – global understanding skills and ability to infer, extract gist and understand main ideas – note-taking: guided and unguided  
UNIT – iII  SPEAKING   
              9
Verbal and non verbal communication - speech sounds – syllables – word stress (structure and content words) - sentence stress - intonation - Pronunciation drills/ tongue twisters – formal and informal English - oral practice – developing confidence - introducing oneself - asking for or eliciting information - describing objects – offering suggestions and recommendations – expressing opinions (agreement / disagreement) - giving instructions
UNIT – iV  READING

              9
Exposure to different reading techniques - reading for gist and global meaning -  predicting the content - skimming the text – identifying the topic sentence and its role in each paragraph – scanning – inferring / identifying lexical and contextual meanings – reading for structure and detail - transfer of information / guided note-making – understanding discourse coherence – sequencing of sentences.

UNIT – V  WRITING

              9



Introduction to the characteristics of technical style - writing definitions and descriptions - paragraph writing (topic sentence and its role, unity, coherence and use of cohesive expressions) - process description (use of sequencing connectives) – comparison and contrast - classifying the data - analysing / interpreting the data – formal letter writing (letter to the editor, letter for seeking practical training, and letter for undertaking project works in industries) – editing (punctuation, spelling and grammar) 


                                                               TOTAL 45
Reference Books

1
Rizvi M Ashraf, "Effective Technical Communication", 1st Edition, Tata McGraw-Hill Publishing Company Ltd., New Delhi, 2005.

2
Dr.M.Balasubramanian and Dr.G.Anbalagan, “Performance in English" Anuradha Publications, Kumbakonam, 2007.

3
Sharon J. Gerson, Steven M. Gerson, "Technical Writing – Process & Product", 3rd Edition, Pearson Education (Singapore) (P) Ltd., New Delhi, 2004.

4
Mitra K. Barun, "Effective Technical Communication – A Guide for Scientists and Engineers", Oxford University Press, New Delhi, 2006.
08AA102                   ENGINEERING MATHEMATICS – I  
                           3 1 0  100

(Common to all branches of Engineering and Technology)

UNIT – i MATRICES
               15
Rank of a matrix – Consistency of a system of equations – Eigen values and Eigen vectors of a real matrix – Properties of eigen values and eigenvectors – Cayley – Hamilton theorem (without proof) – Orthogonal transformation of a symmetric matrix to diagonal form – Reduction of quadratic form to canonical form by orthogonal transformation.
UNIT – iI  GEOMETRICAL APPLICATIONS OF DIFFERENTIAL CALCULUS
        15
Curvature – Cartesian and polar co-ordinates – Centre and radius of curvature – Circle of curvature – Involutes and evolutes – Envelopes – Properties of envelopes and evolutes –Evolute as envelope of normals.
UNIT – iII  FUNCTIONS OF SEVERAL VARIABLES
               15
Functions of two variables – Partial derivatives – Total differential – Maxima and minima – Constrained maxima and minima – Lagrange’s multiplier method – Jacobians.
UNIT – IV  ORDINARY DIFFERENTIAL EQUATION                                                       15

Linear differential equations of Second and higher order with constant coefficient when the R.H.S is 
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 –  Differential Equations with variable coefficients (Cauchy’s Form and Legendre’s Linear Equation). 
UNIT – iv  DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS
               15
Simultaneous first order linear equations with constant coefficients – Method of variation of parameters – Solution of specified differential equations connected with electric circuits, bending of beams and simple harmonic motion (Differential equations and associated conditions need be given). 


                       TUTORIALS :15        TOTAL:75 

Reference Books

1 
Grewal B.S., “Higher Engineering Mathematics”Khanna Publishers, 40th Edition, 

   
New Delhi, 2008.

2 
Kandasamy. P, etal, “Engineering Mathematics” – S.Chand and Co. New Delhi  

            2008.

3 
Veerarajan. T, Engineering Mathematics for first year, Tata McGraw-Hill 

            Publishing   Company Limited, New Delhi, 2008.
08AA103                                  APPLIED PHYSICS
                      4 0 0
 100

                         (Common to all branches of Engineering and Technology)

UNIT – i    LASERS
              12
Introduction.  Principle of spontaneous emission and stimulated emission.  Population inversion, pumping.   Types of lasers - He-Ne, CO2, Nd YAG, Ruby lasers, Semiconductor laser. Applications - lasers in microelectronics, welding, heat treatment, cutting, holography.

UNIT – iI    FIBER OPTICS & APPLICATIONS
              12
Principles.  Modes of propagation. - Crucible-crucible technique.  Classification based on materials, refractive index profile.  Splicing.  Losses in optical fiber.  Light sources for fiber optics.  Detectors.  Fiber optical communication links.  Fiber optic sensors - temperature, displacement, voltage and magnetic field measurement.
UNIT – iIi  QUANTUM PHYSICS & APPLICATIONS
              12
Introduction to Quantum theory.  Dual nature of matter and radiation - de Broglie wave length. Uncertainty principle. Schrödinger’s equation.  Particle in a box.  Optical microscope - limitations of optical microscopy. Electron microscope - Scanning electron microscope, Transmission electron microscope and STEM.
UNIT – iv  ULTRASONICS

              12
Introduction. Production – magnetostriction effect, magnetostriction generator, inverse piezoelectric effect, piezoelectric generator.  Detection of ultrasonic.  Properties.  Cavitation.  Industrial applications – drilling, welding, soldering and cleaning.  Non Destructive Testing – pulse echo system through transmission, resonance system.   Medical applications – cardiology, ultrasonic imaging.
UNIT – v  VACUUM SCIENCE  

              12
Introduction. Importance of vacuum in industries. Schematic diagram of a vacuum system.  Pumping speed and throughput.  Types of pumps - Working principle,construction, pressure range, limitations and pumping characteristics  of rotary pump, diffusion pump, turbo molecular pump - measurement of vacuum using gauges. 

                                                                                                                                          

 TOTAL  : 60
Reference Books

1
Avadhanalu M N and Kshirsagar P G, “A Textbook of Engineering Physics”,     S. Chand & Company Ltd, New Delhi, 2005.

2
Jayakumar S , “Engineering Physics”, R K Publishers, Coimbatore, 2003.

3
Arumugam M, “Engineering Physics”, Anuradha Publications, Kumbakonam, 

            2006

4 Ganesan.S, Iyan Durai N, "Applied Physics" KKS Publishers, Chennai, 2007
08AA104                                  APPLIED CHEMISTRY
                   4
    0  0 100

                         (Common to all branches of Engineering and Technology) 

UNIT – i   WATER
               12
Turbidity, colour, acidity, alkalinity, nitrogen, fluoride – (Definition, sources and sanitary significance only) – Water – Hardness – Estimation of Hardness by EDTA method – Boiler feed water – scale formation, corrosion, caustic embrittlement, primary and forming – softening of water – limesoda process – zeolite process – demineralization – desalination – electrodialysis and reverse osmasis.

UNIT – iI    ELECTROCHEMISTRY
               12
Electrochemical cells – reversible and irreversible cells – EMF – measurements – Standard Weston Cadmium cell – Nernst Equation – problems – Electrodes – Single electrode potential – Types of electrodes – Calomel electrode – Electrochemical series – significance – potentiometric titrations – Batteries – Lead acid and Ni-Cd batteries.

UNIT – iIi    CORROSION AND CORROSION CONTROL
               12
Corrosion – Electrochemical and chemical – Mechanism – corrosion reaction – types of corrosion – differential aeration – (granular pitting) – corrosion control – Sacrificial anode and impressed current method – Inhibitors – Protective coatings – Preliminary treatment – Electroplating (Cr & Ni) – paints – Constituents and their function – mechanism of drying.

UNIT – iv   FUELS AND COMBUSTION
               12
Fuels – Calorific Values – Gross and net – Theoretical air for combustion – flue gas analysis – Orsat analysis – Coal – proximate and ultimate analysis – their importance – metallurgical coke – Petrol – Straight run, cracked and polymer petrols – Synthetic petrol – Fisher Tropsch and Bergius methods – Octane number – improving octane number by additives – Diesel – Cetane number – Water gas, producer gas, LPG.

UNIT – v  HIGH POLYMERS
               12
Polymer structure – Nomenclature – Polymerization – types – mechanism – Free radical only – coordination polymerization – mechanism – Individual polymers – Polyethylene, polypropylene, PVC, Teflon, acrylics, Nylon-6-6, Bakelite, Polyster, epoxy, polyurethane – Structure Preparation, properties and uses – Compounding and fabrication – Compression, Injection, Extrusion, blow moulding – Foamed plastics.


TOTAL: 60

Reference Books

1
Jain P C & Monica Jain, ″Engineering Chemistry″, Dhanpat Rai Publishing Co., 


New Delhi, 14th Edition, 2002

2
Clair N Sawyer and Perry L Mc Carty, ″ Chemistry for Environmental 


Engineering″, TMH Book Company, New Delhi, 14th Edition, 2002

3
Dara S S, ″A Text book of Engineering Chemistry″, S.Chand & Co. Ltd., 2003. 

4
Uppal M M revised by S C Bhatia, ″Engineering Chemistry″, Khanna Publishers, 


New Delhi, 6th Edition, 2001

08AA105                      FUNDAMENTALS OF PROGRAMMING                          3  0  0  100  

                  (Common to all branches of Engineering and Technology)

UNIT – i  COMPUTER BASICS






                      8

Evolution of computers- Generations of computers- Classification of computers​-Applications of computers- Computer Organization and Architecture- Computer Memory and Storage- Input Output Media

UNIT – ii   SOFTWARE, PROGRAMMING AND INTERNET

                      8

Algorithm- Flowchart- Pseudo code - Program control structures- Programming paradigms- Programming languages- Generations of Programming languages​-Computer Software- Definition- Categories of Software - Terminologies- Internet​ Evolution- Basic Internet terms- Getting connected to Internet-Applications

UNIT – iii     C FUNDAMENTALS




  
                      9

Introduction to C- Constants- Variables- Data types- Operators and Expressions, ​Managing Input and Output operations- Decision Making and Branching- Looping

UNIT – iv     ARRAYS AND FUNCTIONS




                    10

Arrays- Character Arrays and Strings- User defined functions- Storage Classes - Pointers

UNIT –  V     STRUCTURES AND FILES




                    10

Structures- Definition- Initialization- Array of Structures- Structures within structures​ Structures and Functions- Unions- Command Line Arguments - File Management in C










             TOTAL  : 45

Reference Books


1. 
ITL Education Solutions Limited, "Introduction to Information Technology",

    
Pearson Education (India), 2005.

2. 
 E. Balagurusamy, "Programming in ANSI C ", TMH, 2004.

3 . 
V.Rajaraman, "Fundamentals of Computers", Fourth Edition, PHI 2006.

4.  
Byron Gottfried, "Programming with C", Second Edition, TMH, 2002.

08AA106   BASICS OF  ELECTRICAL AND ELECTRONICS ENGINEERING   3 1 0 100

(Common to Mechanical and Aeronautical Engineering)

UNIT – I   ELECTRICAL CIRCUITS AND MEASUREMENTS 

                      9

Ohm's Law - Kirchoffs Laws - Steady State Solution of DC Circuits - Introduction to AC Circuits – Average and RMS Value - Power and Power factor - Single Phase and Three Phase Balanced Circuits(Qualitative treatment only). Operating Principles of Moving Coil and Moving Iron Instruments (Ammeters and Voltmeters), Dynamometer type Watt meters and Energy meters.

UNIT – II   ELECTRICAL MACHINES 





                      9

Construction, Principle of Operation, Basic Equations and Applications of DC Generators, DC Motors, Single Phase Transformer, Induction Motors and Stepper Motors.

UNIT – III   SEMICONDUCTOR DEVICES AND APPLICATIONS 
                                  9

Characteristics of PN Junction Diode - Zener Effect - Zener Diode and its Characteristics - Half wave and Full wave Rectifiers - Voltage Regulation. Bipolar Junction Transistor - CB, CE, CC Configurations and Characteristics - Necessity of Biasing ​Principles of Basing circuits - Elementary Treatment of Small Signal Amplifier. Characteristics and Simple Applications of SCR, DIAC, TRIAC and UJT (Qualitative treatment only).

UNIT – IV   DIGITAL ELECTRONICS 





                      9

Binary Number System - Logic Gates - Boolean Algebra - Half and Full Adders - Flip-Flops ​Registers and Counters (Qualitative treatment only).

UNIT – V   FUNDAMENTALS OF COMMUNICATION ENGINEERING                         9

Types of Signals: Analog and Digital Signals - Modulation and Demodulation: Principles of Amplitude and Frequency Modulations.

Communication Systems: Radio, TV, Fax, Microwave, (Block Diagram Approach only).
   TUTORIALS: 15    TOTAL: 60

Text Books

1.
R.Muthusubramanian, S.Salivahanan and K.A.Muraleedharan, "Basic Electrical, Electronics and Computer Engineering" TMH, Second Edition, 2006.

2.
T.K.Nagsarkar and M.S.Sukhija, "Basic of Electrical Engineering", Oxford press 

      2005.

Reference Books 

1. V.K.Mehta, "Priciples of Electronics", S.Chand & Company Ltd, 1994.

2. Mahmood Nahvi and Joseph A. Edminister, "Electric Circuits", Schaum' Outline Series, McGraw Hill, 2002.

3. Dr.N.Premkumar, "Basic Electrical Engineering ", Anuradha Publishers, 2003.

 08AA107                      PROGRAMMING LABORATORY
                 0  0   3  100

(Common to all branches of B.E/B.Tech)
LIST OF EXERCISES


1.  
Write a C program to print Pascal's triangle.

2.  
Write a C program to print the sine and cosine series.

3.  
Write a C program to perform Matrix multiplication.

4.  
Write a C program to prepare and print the sales report.

5.  
Write a C program to perform string manipulation functions like string 

             concatenations, comparison, find the length and string copy without using library  

             functions

6. 
 Write a C program to arrange names in alphabetical order.

7.  
 Write a C program to calculate the mean, variance and standard deviation 

             using   functions.

8.  
 Write a C program to perform sequential search using functions.

9.  
 Write a C program to print the Fibonacci series and to calculate the factorial  

             of the   given number using functions.

10.  
 Write a C program to print the mark sheet of n students using structures.

11.   
 Write a C program for mark sheet processing using files.

12.   
 Write a C program to merge the given two files

08AA108                ENGINEERING PRACTICES LABORATORY                     0 0 3 100

                 (Common to all branches of B.E/B.Tech)
LIST OF EXERCISES

GROUP A

Carpentry

1        Study of Tools, Equipments and Safety precautions.
2
Drawing of tools and accessories

3
Making of Planning , T Joint and Dove tail Joint in standard wooden blanks

Welding  
1
Safety aspects of Welding and Soldering

2
Study of Gas and Arc Welding Equipments

3
Welding of Lap, Butt, T-joints & Corner Joints

Sheet Metal 
1
Study of Tools, Equipments and Safety precautions.
2
Drawing of tools and accessories

    

GROUP B

Plumbing 
1
Safety aspects in Plumbing.

2
Study of tools and equipments - preparation of models
3
Cutting and Threading of G.I. Pipes
4
Study of valves, taps and repairing.
5
Measuring and marking practice of PVC & G.I. pipes - connection to service line
Electrical Wiring 
1
Safety aspects of Electrical wiring
2
Study of Electrical materials and wiring components
3
Wiring circuit for a lamp using single and Stair case switches. 
4
Wiring circuit for fluorescent lamps

 08AA109                    ENGINEERING GRAPHICS LABORATORY                       2 0 3 100


                               (Common to Mechanical and Aeronautical Engineering)

OBJECTIVES 
Graphical communication skills of students in the design of engineering products are to be obtained by training them to make drawings of simple engineering objects using drawing board with mini drafter and also using a suitable drafting and modeling software package for creating 2D and 3D models.

Concepts and conventions (Not for Examination)               


                      1 

Importance of graphics in engineering applications – Use of drafting instruments – BIS conventions and specifications – Size, layout and folding of drawing sheets – Lettering and dimensioning.  

UNIT  I   SPECIAL CURVES 





                                10 
Conics – Construction of ellipse, Parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes of square and circle – Drawing of tangents and normal to the above curves.  

UNIT II   PROJECTION OF POINTS, LINES 

  


                    15 

Concept of orthographic projection, Projection of points and straight lines located in the first quadrant – Determination of true lengths and true inclinations.  

UNIT  III  
PROJECTION OF SOLIDS, SECTION OF SOLIDS AND 

                        DEVELOPMENT OF SURFACES       


                                20 
Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to one reference plane by change of position method.  

Sectioning of above solids in simple vertical position by cutting planes inclined to one reference plane and perpendicular to the other – Obtaining true shape of section. 

Development of lateral surfaces of simple and truncated solids – Prisms, pyramids, cylinders and cones – Development of lateral surfaces of solids with cylindrical cutouts, perpendicular to the axis.  
UNIT  IV   FREE HAND SKETCHING   





                    15

Representation of Three Dimensional objects – Need for and importance of multiple views and their orientations – Developing skills through free hand sketching of multiple views from pictorial views of objects – isometric (pictorial) representation of objects from multiple views – simple exercises to practice
UNIT – v   TWO DIMENSIONAL  DRAFTING AND SOLID MODELING
                    15

Importance of 2D drafting – sketching, mirroring, scaling, copying (simple and multiple) dimensioning - wiring diagram and piping layout drawings - Practice of Computer Aided Drafting and dimensioning using appropriate software packages.

3D modeling techniques - constructive solid geometry (CSG) and boundary representation (BRep) techniques - solid modeling of simple and moderately complex engineering products – table, chair, V-block, flange coupling (one) half, bolts and nuts, computer monitor, slotted angle rack and such other products - Practice of solid modeling and extraction of 2D views using appropriate software packages.

LECTURE: 30  TOTAL: 75   
 Text book 
1. N.D. Bhatt, “Engineering Drawing” Charotar Publishing House, 46th Edition, (2003). 

References Books 
1. K. V. Natrajan, “A text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai (2006). 

2. M.S. Kumar, “Engineering Graphics”, D.D. Publications, (2007). 

3. K. Venugopal & V. Prabhu Raja, “Engineering Graphics”, New Age International (P) Limited (2008). 

4. M.B. Shah and B.C. Rana, “Engineering Drawing”, Pearson Education (2005). 

5. K. R. Gopalakrishnana, “Engineering Drawing” (Vol.I&II), Subhas Publications (1998).  

6. Dhananjay A.Jolhe, “Engineering Drawing with an introduction to AutoCAD” Tata McGraw Hill Publishing Company Limited (2008).  

7. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill Publishing Company Limited, New Delhi, (2008).  

SEMESTER – II

08AA201                               COMMUNICATION SKILLS   

                  2  0  2  100

(Common to all branches of Engineering and Technology)

UNIT – i  FOCUS ON LANGUAGE 
                                                                                  9
Cause and effect expressions – indicators of purpose and function – connectives – imperatives – Phrasal verbs – infinitives and gerunds, present & past participles – reporting verbs – editing – varied grammatical functions of the same word - acronyms and abbreviations - rules for writing SI (Systeme Internationale) units – synonyms and antonyms – prefixes and suffixes for word formation – tenses – reported speech – prepositions. 

UNIT – iI  READING 
                                                                                                          9










Reading comprehension – guided note-making – providing a suitable title – identifying main points, supporting ideas – evaluating the style (argumentative / descriptive, etc.) – cloze reading – drawing inferences – separating facts from opinions – sequencing of sentences.

UNIT – iII  WRITING                                                                                                                  9
Formal letter writing (applying for job with resume stating purpose and objective, letter of complaint) – structure of technical reports – industrial report (reports on visits made to industries, report on an accident in the factory) – project proposals – comparison and contrast – hints development – paragraph writing – descriptions – essay writing 

UNIT – iV  LISTENING                                                                                                               9
Listening practice – listening for global comprehension and listening for specific information - listening to speech segments (pronunciation accent & intonation) – listening to short and long conversations in different domains of activity - discussing new inventions, products etc. 

UNIT – V  SPEAKING                                                                                                                  9
Oral practice activities related to professional skills  – role play activities using different speech functions (persuasion, negotiation, giving directions and guidance) – conversational etiquette (politeness strategies, turn-taking, body language) – group discussions – mock interviews – academic skills : seminar presentation – summarizing – presenting statistics – making speeches, greetings and salutations.
 TOTAL:45

Text book
1.       Department of Humanities and Social Sciences, Anna University, English for 

      Engineers and Technologists,Volumes 1 and 2 (combined edition), Orient 

      Longman Pvt. Ltd.,  2006. 

Reference books 

1. 
M.Ashraf Rizvi, Effective Technical Communication, Tata McGraw-Hill Publishig Company Ltd., New Delhi, 2007. 

2. 
John Seely, The Oxford Guide to Writing and Speaking, Oxford University Press, 2003. 

08AA202                            ENGINEERING MATHEMATICS – II                         4  1   0   100
(Common to all branches of Engineering and Technology)

UNIT – i  MULTIPLE INTEGRALS 




                                12

Double integration in Cartesian and Polar coordinates – Change of order of integration – Area between two curves – Area as double integrals – Triple integration in Cartesian coordinates – Volume as Triple integrals (Simple problems only)

UNIT – iI  VECTOR CALCULUS 





                    12

Gradient, divergence and curl – Line, surface and volume integrals – Green’s, Gauss divergence and Stoke’s theorems (without proof) – Verification of the above theorems and evaluation of integrals using them.

UNIT – IIi  ANALYTIC FUNCTIONS


 


                    12

Function of a complex variable – Analytic function – Necessary conditions – Cauchy – Riemann equations – Sufficient conditions (excluding proof) – Properties of analytic function – Harmonic conjugate – Construction of Analytic functions - Conformal mapping:z+a, az, 1/z and bilinear transformation.

UNIT – iV  COMPLEX INTEGRATION





                    12

Cauchy’s theorem (without proof) – Cauchy’s integral formula – Taylor and Laurent series (without proof) – Singularities – Classification – Cauchy’s residue theorem – Contour integration – circular and semi-circular contours (excluding poles on real axis).

UNIT – V  LAPLACE TRANSFORMS





                    12

Laplace Transform – Conditions for existence – Transform of elementary functions –

Basic properties – Derivatives and integrals of transforms – Transforms of derivatives and integrals – Initial and final value theorems – Transform of unit step function – Transform of periodic functions. Inverse Laplace transform – Convolution theorem – Solution of linear ODE of second order with constant coefficients using Laplace transformation.

TUTORIALS :15  TOTAL :60

Reference Books

1 
Grewal B.S., “Higher Engineering Mathematics”Khanna Publishers, 40th Edition,    New Delhi, 2008.

2 
Kandasamy. P, etal, “Engineering Mathematics” – S.Chand and Co. New Delhi 2008.

3 
Veerarajan. T, Engineering Mathematics for first year, Tata McGraw-Hill Publishing  Company Limited, New Delhi, 2008.

 08AA203                            MATERIALS SCIENCE
                  3  0  0   100
(Common to all branches of Engineering and Technology)

UNIT – i  SEMICONDUCTING MATERIALS AND DEVICES   

                      9

Elemental and compound semiconductors. Intrinsic and extrinsic semiconductors -Properties. Carrier concentration in intrinsic and extrinsic semiconductors (qualitative). Material preparation - Czochralski’s technique and zone refining technique. Hall effect - Hall coefficient in extrinsic semiconductors, experimental determination of Hall coefficient. Application of Hall effect. Semiconductor devices – Solar Cells, LED,Photodiode,LDR, LCD and Strain Gauges.

UNIT – Ii  MAGNETIC MATERIALS     

                                                                      9

Ferro and ferrimagnetic materials – Properties. Heisenberg and domain theory of ferromagnetism. Hysteresis. Hard and soft magnetic materials. Ferrites – structure, preparation and applications. Devices and applications - Permanent magnets, transformer cores, magneto optical recording – magnetic bubble memory.

UNIT – iII  SMART MATERIALS     

                                                                      9

Shape Memory alloys (SMA) – Characteristics, properties of NiTi alloy, application, advantages and disadvantages of SMA. Metallic glasses –Preparation, properties & applications. Superconductivity BCS theory of superconductivity (qualitative), Types of superconductors, properties - High Tc superconductors. Application of superconductors – SQUID, Cryotron, Magnetic levitation.

UNIT – iV     NANOMATERIALS AND CHARACTERIZATION          
                      9

Nanophase materials – properties and applications – Fabrication methods –  Topdown processes – Milling, lithographics, machining process – Bottom-up process – Vapour phase deposition methods, plasma-assisted deposition process – Mechanical alloying, Solget technique, MBE and MOVPE, liquid phase methods, Methods for templating the growth of nanomaterials – Ordering of nanosystems, self-assembly and self-organisation – Preparation, safety and storage issues.

UNIT – V  NANODEVICES AND THEIR VARIOUS APPLICATIONS      
                    9

Nanomagnetic materials – properties, general applications, Particulate nanomagnets and geometrical nanomagnets – Magneto resistance – Probing nanomagnetic materials – Nanomagnetism in technology – Carbon nanotubes – fabrication – laser ablation, electric arc discharger, applications - Chemical Vapour Deposition (CVD) -  coulomb blockade devices. 
                                                                                                   

                                                                                                                 











TOTAL :45

Reference Books 

1 
Jayakumar S, “Materials Science”, R K Publishers, Coimbatore, 2004.

2 
Raghavan V, “Materials Science and Engineering - A first course”, Prentice Hall  

             Of India, New Delhi ,2001

3  
James F Shackelford, S “Introduction to Materials Science for Engineers”, 6th   

            edition, Macmillan Publishing Company, New York. 2004.

4
 William D Callister Jr, “Materials Science and Engineering – An Introduction”,  

             John Wiley and Sons Inc., 6th edition, New York, 2003.

08AA204                             ENVIRONMENTAL SCIENCE       


3  0   0  100

(Common to all branches of Engineering and Technology except Aeronautical Engg.)

UNIT – i  ENVIRONMENT AND POLLUTION




                   10


Planet Earth – Environmental segments – Biosphere – Hydrosphere – Lithosphere - Composition of atmosphere - Troposphere – Stratosphere – Mesosphere – Thermosphere – Ozone and ozone depletion – green house effect – Global warming – Climate change.  Air Pollution -Pollution Sources, effects and controls – Acid rain - Point and non-point sources of pollution – Water pollution – sources, effects and control.  Thermal pollution- sources, effects and control.  Noise Pollution – sources, effects and control.  Case Studies in current Scenario 

UNIT – Ii     NATURAL  RESOURCES





                    10

Water resources – Hydrological cycle -  Ground water - Water shed – Water use and quality  – Mineral resources – Uses and exploitation -  Environmental effects of extracting and using mineral resources – Food resources – world food problems – changes caused by agriculture and overtracing effects of modern agriculture – Fertilizer – pesticide problems – Water logging and salinity – Land resources – Land as a resource – Land slides - Land degradation  – Soil erosion – Desertification – Roll of an individual in conservation of natural resources 

Future policy and  energy needs. Energy resources - growing energy needs – renewable and non renewable energy resources – Use of alternate energy resources  - Fossil fuels – Nuclear Energy – Solar energy – Wind energy – Hydroelectric energy – Tidal energy – Green power 
UNIT – IIi  ECOSYSTEM AND BIODIVERSITY



                    13

Concept of  an ecosystem – Structure and function of an eco system – Producers, consumers and decomposers – Energy flow in the eco system – Ecological succession – Food chains, food webs and ecological pyramids – Introduction, types, Characteristic features,  structure and function of the    (a) Forest ecosystem  (b)  Grassland ecosystem (c) Desert ecosystem (d) Aquatic ecosystems  (Ponds, streams, lakes, rivers, oceans, estuaries) – Introduction to biodiversity – Definition : genetic, species and ecosystem diversity – Biogeographical classification of India – Value of biodiversity: consumptive use, Productive use, social, ethical, aesthetic and option values – Biodiversity at global, National and local levels – India as mega-diversity nation – Hot-spots of biodiversity – Threats in biodiversity: habitat loss, poaching of wildlife, man-wildlife  conflicts – Endangered and endemic species of India – Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.

UNIT – iV  SOCIAL ISSUES AND ENVIRONMENTAL ETHICS 
 
                      6

From unsustainable to sustainable development – Urban problems related to energy – water conservation, rain water harvesting, watershed management – resettlement and rehabilitation of people;  problems and concerns, case studies. Environmental ethics  Environmental protection act – Air  ( prevention and control of pollution ) act – Water ( prevention and control of pollution) – Wild life protection act and Forest conservation act -  Issues involved in enforcement of environmental legislation - public  awareness.

UNIT – V  HUMAN  POPULATION AND ENVIRONMENT


                      6

Population growth, variation among nations- population explosion – Family welfare programme – Environment and human health – Human rights – Value education – HIV / AIDS – Women and child welfare – Role of information technology in environment and human health – Case studies.

Reference Books
1. Anubha Kaushik and C. P. Kaushik, “Environmental Science and Engineering”. New age international ( P) limited,2004.

2. Linda Williams, “Environmental Science, Demystified”, Tata McGraw-Hill.Edition,2007. 

3. T.G.Miller Jr., ‘Environmental Science’, Wadsworth Publishing Co,2004. 

4. C.Townsend, J .Harper and Michael Begon, ‘Essentials of Ecology’, Blackwell Science. 

5. R.K.Trivedi and P.K. Goel, ‘Introduction to Air Pollution’, Techno-Science Publications,2003. 

6. R.K.Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards’, Vol. I and II, Enviro Media,2004. 
7. Cunningham, W.P.Cooper, T.H.Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House, Mumbai, 2001.

08AA205                              ELECTRICAL DRIVES AND CONTROL                  3   0  0 100

(Common to Mechanical and Aeronautical Engineering)

UNIT – i   INTRODUCTION  






                      8

Basic Elements - Types of Electric Drives - factors influencing the choice of electrical drives - heating and cooling curves - Loading conditions and classes of duty - Selection of power rating for drive motors with regard to thermal overloading and Load variation factors.

UNIT – ii   DRIVEMOTORCHARACTERISTICS                                             
        10


Mechanical characteristics - Speed-Torque characteristics of various types of load and drive motors - Braking of Electrical motors - DC motors: Shunt, series and compound - AC single phase and three phase induction squirrel cage and slip ring induction motors - stepper motor.

UNIT – iii   STARTING METHODS 





                      8

Types of D.C Motor starters - Typical control circuits for shunt and series motors ​Three phase squirrel cage and slip ring induction motors.

UNIT – iv   CONVENTIONAL AND SOLID STATE SPEED CONTROL OF 

                      D.C.DRIVES                                                                                                             9       

Speed control of DC series and shunt motors - Armature and field control, Ward​Leonard control system - Using controlled rectifiers and DC choppers (Block diagram representation only) - applications.

UNIT – v   CONVENTIONAL AND SOLID STATE SPEED CONTROL OF  

                    A.C.DRIVES                                                                                                            10                                 

Speed control of three phase induction motor - Voltage control, voltage I frequency control, slip power recovery scheme - Using inverters and AC voltage regulators ​(Block diagram representation only) applications.

                                                                                                            TOTAL:  45
Text Books

1. Vedam Subrahmaniam, "Electric Drives (concepts and applications)",McGraw-Hili, 2001

2. Nagrath.l.J. & Kothari.D.P, "Electrical Machines", Tata McGraw-Hili, 1998.

Reference Books

1. G. K. Dubey, "Fundamentals of Electrical Drives", Narosa Pub!. House, 1995

2. Pillai. S.K "A first course on Electric drives", Wiley Eastern Limited, 1998

3. M.D.Singh, K.B.Khanchandani, "Power Electronics", Tata McGraw-Hili, 1998

4. H.Partab, "Art and Science & Utilization of electrical energy", Dhanpat Rai &Sons, 1994.
 08AA206                FLUID MECHANICS AND MACHINERY                               3   1 0 100

UNIT – i  BASIC CONCEPTS AND PROPERTIES              
          

                    12

Fluid - defin!tion, distinction between solid and fluid - Units and dimensions ​Properties of fluids - density, specific weight, specific volume, specific gravity, temperature, viscosity, compressibility, vapour pressure, capillary and surface tension - Fluid statics: concept of fluid static pressure, absolute and gauge pressures - pressure measurements by manometers.

UNIT – iI  FLIUD KINEMATICS AND FLUID DYNAMICS                          
                    12

Fluid Kinematics - Flow visualization - lines of flow - types of flow - velocity field and acceleration - continuity equation -Equation of streamline - stream function - velocity potential function- fluid dynamics - equations of motion - Euler's equation along a streamline - Bernoulli's equation - applications - Venturi meter, Orifice meter, Pitot tube.

UNIT – iII  INCOMPRESSIBLE FLUID FLOW           
              

                    12

Viscous flow - Shear stress, pressure gradient relationship - laminar flow between parallel plates - Laminar flow through circular tubes (Hagen poiseulle's) - Hydraulic and energy gradient - flow through pipes - Darcy -weisback's equation- pipe roughness -friction factor- Moody's diagram-minor losses - flow through pipes in series and in parallel - power transmission.

UNIT – iV  HYDRAULIC TURBINES                                                                                     12

Fluid machines: definition and classification - exchange of energy - Euler's equation for turbo machines - Construction of velocity vector diagrams - head and specific work - components of energy transfer - degree of reaction.Hydro turbines: definition and classifications - Pelton turbine - Francis turbine ​Kaplan turbine - working principles - velocity triangles - work done.

UNIT – V  .  HYDRAULIC PUMPS 




                                12

Pumps: definition and classifications - Centrifugal pump: classifications, working principle, velocity triangles, Workdone - Reciprocating pump: classification, working principle, Basic principles of indicator diagram.

TOTAL :60
Reference Books
1    
Streeter, V.L., and Wylie, E.B., "Fluid Mechanics", McGraw-Hill,1983.

2  
 Bansal, R.K., "Fluid Mechanics and Hydraulics Machines", (5th Edition), Laxmi  
             publications (P)   Ltd, New Delhi, 1995

3.  
 White, F.M., "Fluid Mechanics", Tata McGraw-Hill, 5th Edition, New Delhi, 2003.

4   
 Ramamirtham, S., "Fluid Mechanics and Hydraulics and Fluid Machines",  Dhanpat Rai      and Sons, Delhi, 1998.

5      
Som, S.K., and Biswas, G., "Introduction to Fluid Mechanics and Fluid   Machines", Tata        
             McGraw-Hill , 2nd Edition, 2004.

PRACTICALS
08AA207                          APPLIED PHYSICS LABORATORY                         0     0    3  100
                              (Common to all branches of Engineering and Technology)

LIST OF EXPERIMENTS (Any 10 Experiments)

1
Determination of Wavelength of the given Laser and  size of the particle using laser. 

2
Determination of acceptance angle in an optical fiber

3
Air wedge method - Determination of Thickness of a thin material. 

4
       Ultrasonic Interferometer - Determination of velocity of sound and compressibility
                    of  liquid. 
5
Determination of Wavelength of Mercury Spectrum–Spectrometer Grating.

6
Determination of Thermal conductivity of a Bad conductor-Lee’s  Disc 


method

7
Determination of Young’s Modulus of the material in the form of Bar-Cantiliver 
                   method

8
Determination of Band Gap of Semiconductor material.

9
Determination of Viscosity of liquid-Poiseuille’s method

10 
Determination of refractive index of the liquid and solid.

11  
Non – Uniform bending - Determination of Young’s Modulus of the material.

12
Deternination of Rigidity modulus of the given material using Torsional Pendulum

08AA208                   APPLIED CHEMISTRY LABORATORY                         0     0    3  100
                              (Common to all branches of Engineering and Technology)

CHEMISTRY- LIST OF EXPERIMENTS (Any 10 experiments)

1
Estimation of hardness of Water by EDTA

2
Estimation of alkalinity of Water sample

3
Estimation of Chloride in Water sample

4
pH titration

5
Potentiometric

6
Conductometric titration

7
Determination of EMF of an unknown cell

8
Determination of degree of dissociation of weak electrolyte.

9
Estimation of Ferric iron by spectrophotometry

10
Determination of Total solids in boiler feed water

11
Determination of water of crystallization of a crystalline salt (Copper Sulphate)

12
Determination of sodium and potassium in a water sample (by flame photometry)

 08AA209                   ELECTRICAL ENGINEERING LABORATORY                0 0 3 100                                                                                                     

(Common to Mechanical and Aeronautical Engineering)

   LIST OF EXPERIMENTS

1.           Study of DC and AC Starters

2.           Load test on DC Shunt motor

3.           O.C.C of DC Shunt generator

4.           Load characteristics of DC Shunt generator

5.           Speed control of DC shunt motor (Armature, Field control)

6.           Load test on single phase transformer.

7.           O.C and S.C Test on a single phase transformer

8.           Load test on three phase squirrel cage Induction motor

9.           Speed control of three phase slip ring Induction Motor

10.
        Load test on single phase Induction Motor.

 08AA210   FLUID MECHANICS AND MACHINERY LABORATORY          0   0  3 100
(Common to Mechanical and Aeronautical )

LIST OF EXPERIMENTS

1. 
Determination of the Coefficient of discharge of given Orifice meter.

2. 
Determination of the Coefficient of discharge of given Venturi meter.

3. 
Calculation of the rate of flow using Rota meter.

4. 
Determination of friction factor for a given set of pipes.

5. 
Conducting experiments and drawing the characteristic curves of centrifugal pump

6. 
Conducting experiments & drawing the characteristic curves of reciprocating pump


7. 
Conducting experiments and drawings characteristics curves of centrifugal blowers

8. 
Conducting experiments and drawing the characteristic curves of Pelton wheel.

9. 
Conducting experiments and drawing the characteristics curves of Francis turbine.

10. Conducting experiments & drawing the characteristic curves of Kaplan turbine

SEMESTER III 

08AA301                           ENGINEERING  MATHEMATICS - III                         3 1 0 100

(Common to Mechanical and  Aeronautical Engineering)

UNIT – i   PARTIAL DIFFERENTIAL EQUATIONS


           
                      9
 

Formation of partial differential equations by elimination of arbitrary constants and arbitrary functions – Solution of standard types of first order partial differential equations – Lagrange’s linear equation – Linear partial differential equations of second and higher order with constant coefficients.

UNIT – II   Fourier Series






                      9

Dirchlet’s conditions – General Fourier series – Odd and even functions – Half range sine series – Half range cosine series – Complex form of Fourier Series - Parseval’s Identity – Harmonic Analysis.

UNIT – III   Boundary value problems




                      9

Classification of second order quasi linear partial differential equations – Solutions of one dimensional wave equation – One dimensional heat equation  – Steady state solution of two-dimensional heat equation (insulated edges excluded) – Fourier series solutions in Cartesian coordinates. 

UNIT – IV   Fourier Transform




                                  9

Fourier integral theorem (without proof) – Fourier transform pair – Sine and 
Cosine transforms – Properties – Transforms of simple functions – Convolution theorem - Parse val’s Identity.

UNIT – V   Z -TRANSFORM AND DIFFERENCE Equations
                                  9

Z-transform - Elementary properties – Inverse Z – transform – Convolution theorem -Formation of difference equations – Solution of difference equations using Z - transform.

TUTORIALS: 15   TOTAL: 60 

Text Books

1. Grewal, B.S., Higher Engineering Mathematics, Thirty Sixth Edition, Khanna Publishers,   

Delhi, 2001.

2. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., Engineering Mathematics Volume III, S. Chand  and Company ltd., New Delhi, 1996.

Reference Books

1. Balaji. G., “Engineering Mathematics – III”  G. Balaji Publishers, Chennai 2008. 

2. Singaravelu A., “ Engineering Mathematics – III”, Meenakshi Agencies, Chennai 2008.

3. Chandrasekar. M. etal “Engineering Mathematics – III” Inder Publishers, Coimbatore 2008.

08AA302                 
             KINEMATICS OF MACHINERY      
                     3 1 0 100

UNIT – I   Basics of Mechanisms                                                          

          9     

Terminology and Definitions, Degree of Freedom Mobility, Grashoff's law, Kinematic Inversions of 4-bar chain and slider crank chains, Mechanical Advantage, Transmission angle, Description of Single, Double and Offset slider  mechanisms, Ratchets and Escapements , Indexing Mechanisms , Straight line generators.

UNIT – II   Kinematics                                                                                 
                      9  

Displacement, velocity and acceleration in simple mechanisms. Graphical method- velocity and acceleration polygons for four bar chain links.  Kinematic analysis by Klien’s Construction.

UNIT – III   Kinematics of CAM                                                     

                      9 

Classifications, displacement diagrams, motion of follower, layout of plate cam profiles, derivatives of follower motion, circular, arc and tangent cams.

UNIT – IV   Gears                                                                                    

                      9   

Spur gear terminology and definitions, fundamental law of toothed gearing and involute gearing, gear tooth action , interference and undercutting, helical, bevel, worm, rack and pinion gears (Basics only). Gear trains- types.

UNIT – V   Friction                                                                                

                      9  

Surface contact, sliding and rolling friction, bearings, clutches. Belt and rope drives. Friction aspects in brakes, friction in vehicle propulsion and braking  

TUTORIALS: 15   TOTAL: 60 

Text Books 

1. Rattan S.S, Theory of Machines, Tata McGraw-Hill Publishing Company Ltd., New Delhi, 1998.

2.  Shigley J.E and.Uicker J.J, Theory of Machines and Mechanisms, McGraw-Hill, Inc. 1995.

Reference Books

1. Thomas Bevan, Theory of Machines, CBS Publishers and Distributors, 1984.

2. Ghosh A and A.K.Mallick, Theory of Mechanisms and Machines, Affiliated East-West Pvt. Ltd., New Delhi, 1988.

3. Rao J.S and Dukkipati R.V, Mechanism and Machine Theory, Wiley-Eastern Ltd., New Delhi, 1992.

4. John Hannah and Stephens R.C, Mechanics of Machines, Viva Low-Prices Student Edition, 1999

5. Robert L. Norton, Design of Machinery,Third Edition,Tata  McGraw-Hill ,New Delhi, 2005.
08AA303
                         STRENGTH OF MATERIALS                                     3 1 0 100

UNIT – I   Stress, Strain And Deformation of Solids        

          9

 Stresses and Strains due to axial force- Tensile, Compressive and Shear – Factor of Safety-Deformation of simple and compound bars  under axial load – Stepped Bars, Uniformly varying sections -  Thermal stress –Strain energy and unit strain energy – Strain energy in uniaxial load. Lateral strain- Poisson’s ratio ,volumetric strain, changes in dimensions and volume, relationship between elastic constants.

UNIT – II   BENDING MOMENT AND SHEAR FORCE



          9

Types of beams: Supports and Loads – Shear force and Bending Moment in beams – Cantilever, Simply supported and overhanging beams under concentrated loads, uniformly distributed loads, Maximum Bending moment and Point of Contra flexure. Theory of simple bending and assumptions-derivation of equation, section modulus, normal stresses due to flexure.

UNIT – III   Torsion                                                                                          

          9

Analysis of torsion of circular bars – Shear stress distribution – Bars of Solid and hollow circular section –Polar modulus, Power transmitted by a shaft-Application to close-coiled helical springs – Maximum shear stress in spring section– Deflection of helical coil springs under axial loads .

UNIT – IV   deflection   OF BEAMS                                               

                      9

 Evaluation of beam deflection and slope : Double integration method, Macaulay’s Method and Moment-area Method –application  to simple problems

UNIT – V   PRINCIPAL STRESSES AND STRAINS (Two dimensional only)                     9

State of Stress at a Point – normal and tangential Stresses on a given plane, Principal stresses and their planes, planes of maximum shear stress, analytical method and Mohr’s circle method–application to simple problems. Hoop and Longitudinal stresses in thin cylindrical and spherical shells under internal pressure – changes in dimensions and volume.

TUTORIALS: 15   TOTAL: 60 

Text Books

1. Punmia  B  C and Jain A K ,Strength of Materials and Theory of Structures,Vol I ,

Laxmi publications, New Delhi 1992

2. Beer F. P. and Johnston R, Mechanics of Materials, McGraw-Hill Book Co, Third Edition, 2003. 

References Books

1. Nash W.A, Theory and problems of Statics and Mechanis of  Materials, Schaum Outline Series, McGraw-Hill Book Co, New York, 2004.

2. Kazimi S.M.A, Solid Mechanics, revised First editionTata McGraw-Hill Publishing Co, New    Delhi,1981       

3. Ramamrutham S and Narayan R  Strength of Materials, Dhanpat Rai and Sons, New Delhi,1997

4. Timoshenko S.P, Elements of Strength of Materials, Tata McGraw-Hill, New Delhi 1997.

5. Popov E.P, Engineering Mechanics of Solids, Prentice-Hall of India, New Delhi, 1997.

6. Hearn E J Mechanics of Materials, Vol I ,Pergamon Press,1977.

08AA304                           APPLIED THERMODYNAMICS  

                     3 1 0 100

UNIT – I   Basic Concept and First Law
   
                  

          9
Basic concepts - concept of continuum, macroscopic approach, thermodynamic systems. Property, state, path and process, Thermodynamic equilibrium, quasi-static process, Work and Heat, Zeroth law of thermodynamics – concept of temperature and heat. Concept of ideal and real gases. First law of thermodynamics – application to closed and open systems, internal energy, specific heat capacities, enthalpy, steady flow energy equations , applications to various thermal equipments, numerical examples.

UNIT – II   Second Law, Entropy and Availability


          9
Second law of thermodynamics – Statements,. Reversibility and Irreversibility. Carnot cycle and Carnot theorem, thermodynamic scale of temperature, Clausius inequality, Entropy, principle of increase of entropy, availability and exergy, numerical examples.

UNIT – III   Pure Substance and Steam Power Cycle     
                                  9

Thermodynamic properties of pure substances in solid, liquid and vapor phases, phase rule, P-V, P-T, T-V, T-S, H-S diagrams, P-V-T surfaces, thermodynamic properties of steam. Calculations of work done and heat transfer in non-flow and flow processes. Standard Rankine cycle, Reheat and regenerative cycle., numerical examples.

UNIT – V   Ideal AND Real Gases and Thermo Dynamic Relations 
          9

Gas mixtures – Properties of ideal and real gases, equation of state, Avagadro’s law, Vander Waal’s equation of states, compressibility, compressibility chart. Dalton’s law of partial pressure, Exact differentials, T-dS, relations, Maxwell relations, Clausius Clapeyron equations, Joule Thomson Coefficient. 

UNIT – VI   Psychrometry







          9

Psychrometry and psychrometric charts, property calculations of air vapour mixtures. Psychrometric processes – Sensible heat exchange processes. Latent heat exchange processes. Adiabatic mixing, evaporative cooling, numerical problems.


TUTORIALS: 15   TOTAL: 60 

Text Books

1. Nag.P.K.,Engineering Thermodynamics, Third Edition,Tata McGraw-Hill, New Delhi, 2005.

2. Younus A Cengel, and Michael A Boles,  Thermodynamics  Fifth Edition, 2007, Tata  McGraw Hill, New Delhi.

Reference Books

1. Holman.J.P., Thermodynamics, Third Edition. McGraw-Hill, 1995.

2. G.J. Van Wylen and R. E. Sontag, Classical Thermodynamics, Wiley Eastern, 1987

3. Arora C.P,  Thermodynamics, Tata McGraw-Hill, New Delhi, 2003.

4. Merala C, Potter, Craig W, Somerton,  Thermodynamics for Engineers, Schaum Outline Series, Tata McGraw-Hill, New Delhi, 2004.

5. Sri Vastava R.C, Saha S. K, Jan A. K,  Thermodynamics,Prentice Hall of India, New Delhi, 2004.

08AA305      
                    MANUFACTURING TECHNOLOGY - I                         3 0 0 100    

UNIT – I   FOUNDRY EQUIPMENTS AND MATERIALS 



          9
Patterns, moulds-type of moulds, moulding sand characteristics, core making, melting furnaces. Foundry materials and tools.     

UNIT – II   PRODUCTION OF CASTINGS





          9

Processes-Shell moulding, investment casting ,centrifugal castings, die casting, gates and risers, ,fettling and cleaning of castings, inspection and testing of castings, Casting defects and remedies.

UNIT – III   WELDING PROCESSES 






          9

Arc Welding-Carbon arc, shielded arc, submerged arc, TIG and MIG welding, welding electrodes-function and characteristics of electrode coating .Resistance welding-spot, seam, projection and butt welding. Oxy acetylene gas welding, types of flames, welding torches, welding techniques. 

UNIT – IV   METAL FORMING PROCESSES





          9

Cold and hot working, rolling, drawing, extrusion and forging, sheet metal cutting, bending, drawing applications, defects, Types of Presses.                                                                              
           
UNIT – V   SPECIAL FORMING METHODS




                      9 

Explosive forming, electro magnetic forming, electro hydraulic forming, powder metallurgy process, composite mouldings. Metal forming and flow analysis software.                           
                       











               TOTAL: 45
Text Books

1. Heine R W ,Loper C R and Rosenthal P C ,Principles of Metal Casting, Second Edition Tata Mc Graw Hill Publishing   Co. Ltd.,New Delhi,1997.

2. Rao P N ,Manufacturing Technology Second Edition , Tata Mc Graw Hill Publishing Co. Ltd.,New Delhi,1998.

3. Khanna O P ,Welding Technology,Dhanpat Rai and Sons,New Delhi,1990

Referene Books

1. SME,Tool and Manufacturing Engineers Handbook,Vol.2,Mcgraw-Hill Book Co.,New York.1984

2. Parmar R S ,Welding Processes and Technology,Khanna Publishers,Delhi,1992

3. Krishna K Chawla,Composite Materials-Science and Engineering.Springer Verlag,New York,1987.

4. Bawa,“Manufacturing Technology-I, Tata Mc Graw Hill Publishing Co. Ltd.,New Delhi,2005.

08AA306 

              MATERIALS ENGINEERING 

                     3 0 0 100
UNIT – I   MECHANICAL PROPERTIES AND TESTING OF METALS                           9

Stress – Strain behaviour of metals – elastic deformation. An overview of mechanical properties of materials, Hooke’s law, elastic properties. Plastic deformation, tension test, tensile properties. Hardness – Rockwell hardness test, Brinnell hardness test, Knoop and Vickers hardness tests, Impact testing – charpy and Izod tests. Fatigue S-N curve, fatigue tests, factors affecting fatigue life. Creep – creep curve, stress and temperature effects on creep. Non destructive tests – liquid penetrant test, magnetic particle test, radiography test and ultrasonic test

UNIT – II   DISLOCATION AND STRENGTHENING MECHANISMS                              9 

Dislocations, slip, slip direction and slip planes. Strengthening of metals by grain refining, solid solution strengthening, strain hardening, recovery, recrystalization and grain growth.

UNIT – III   PHASE DIAGRAMS AND PHASE TRANSFORMATIONS IN IRON –   

          CARBON ALLOYS 
                                                                                              9

Binary isomorphous systems – determination of phase composition and phase quantities, lever rule, binary eutectic systems, development of microstructure in eutectic alloys, eutectoid and peritectic reactions. Iron – carbon phase diagram, development of microstructures in iron-carbon alloys, Isothermal transformation diagrams and continuous cooling transformation diagrams.

UNIT – IV   HEAT TREATMENT OF METALS                 


                      9

Process annealing – Stress relief annealing, full annealing, normalizing, spheroidising – hardening, tempering, austempering, martempering.  Surface hardening – carburizing, cyaniding, flame hardening, induction hardening, nitriding. Concept of hardenability – The Jomny end quench test. Precipitation hardening – mechanism and steps.

UNIT – V   STEELS, CAST IRON AND  ALLOYS                                                                  9

Composition, structure and properties of carbon steels, low alloy steels, stainless steels, Tool steels. Structure and properties of cast irons – grey iron, ductile iron, white iron and malleable iron. Composition and properties of copper and copper alloys, aluminium and aluminium alloys, magnesium and magnesium alloys, nickel and nickel alloys, Applications of glasses and glass ceramics, refractories and abrasives. Polymeric materials. Composites – particle reinforced, fiber reinforced and laminar composites, Semiconductor materials 

TOTAL: 45

Text Books

1. William D Callister Jr,  Material Science and Engineering an introduction, Sixth edition, John Wiley and sons, Inc., New York, 2004.

2. Sidney H Avner, Introduction to physical metallurgy, Second Edition ,Tata McGraw Hill Publishing Co. Ltd., New Delhi, 1997.

Reference Books

1. William F Smith,  Principles of Material Science and Engineering, McGraw – Hill Publishing Co., New York, 1996.

08AA307                                    SCIENCE OF CREATIVITY-I                         
             1 0 1 -        

UNIT I : Body structure - Chakras and endocrine Glands - Seven Thaadus - Physical exercise for health and longevity - immunity against disease - hazards of over eating ­regulating food, work, rest, sex and Thoughts - safe and strain free system - toning up the nerves - Pain, Disease and Death - success in life.

UNIT II: Hand exercise -Leg exercise - foot reflexology - neuro muscular breathing exercise - eye exercise - Kapalabathy- maharasanam part one - maharasanam part two ­massage - accu pressure and relaxation – The steps and Benefits of physical exercise.

UNIT III: Different concepts of soul- Nature of Consciousness - Genetic Centre and Sexual Vital Fluid - origin of Life force - Potentiality of life Force - Purification of Genetic centre - Kayakalpa Yoga - Benefits of kaya kalpa yoga.

Practical Exercise: Kayakalpa Yoga

UNIT IV : Network of mind - Treasure of human Values - imprints – Superimposition ­ Dissolution - Frequencies of mind waves - Ten stages of mind - All waves curved by Gravity - Sleep - Dreams - Control of senses - Removal of unwanted Desires ­perspicacity, Receptivity, Adoptability, Magnanimity and creativity - Benefits of Meditation - Effects of Blessing.

Practical Exercise: Initiation - Shanti Yoga - Thuria Yoga

UNIT V : Importance of Attitude - Build positive attitude - Success - What holds us back - Motivation - Self- esteem - Importance of interpersonal skills - Steps to build a positive personality - Subconscious mind and habits - Goal setting - Values and vision.

Reference Books:

· "Simplified Physical Exercises" by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1977.

· "Journey of consciousness" by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1992.

· "Karma Yoga” by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1986.

· "Mind" by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1999.

· "You can Win" by Shiv Khera, Macmillan India Ltd, 2004.

08AA308  
                     MACHINE DRAWING LABORATORY  
                  2  0  3  100

UNIT – I   INTRODUCTION AND CONVENTIONS

          
                                  9

Introduction to machine drawing, Importance of sectional views, simple sectional views, Computer aided design and drafting.Code of practice for engineering drawing-methods of dimensioning, conventional representation of details-drilled and tapped holes, countersunk and counter bored holes, internal and external threads, undercuts, grooves, chamfers, fillet radii and keyways. Conventions to represent standard components-nuts, bolts, screws, cotters, pins, circlips, bearings, gears, springs and flanges.

UNIT–II  ASSEMBLY CONCEPTS AND ASSEMBLY DRAWING PRACTICE                9

Methods and concepts of assemblies, assembly requirements, Bill of materials, Methods of assembly-bolts, nuts, studs, screws and pins, Methods of arresting motion of a member in an assembly.

Making free hand practice of typical subassemblies-flange coupling, stuffing box, journal bearings, rolling element bearings, keyed joints, cotter joints, C clamp, 

UNIT – III   ASSEMBLY DRAWING PRACTICE

                                              9

Drawing of assemblies-Plummer block, machine vice, stop valve, screw jack, tail stock, cylindrical gear box, simple drill jig.

UNIT – IV   ASSEMBLY USING SOLID MODELING

                             
          9

Modeling and assembly using software-extracting views and sections, Modeling of components and assemblies- Plummer block, machine vice, stop valve, screw jack, couplings.

UNIT – V   FITS AND TOLERANCES


                                         
          9

Limits, fits and tolerances-need, types, representation of tolerances on drawing, calculation of minimum and maximum clearances and allowances. Geometric tolerances- uses, types of form and position tolerances, symbols, method of indicating geometric tolerances on part drawings. Surface finish symbols-Methods of indicating the surface roughness.

                          







             TOTAL: 45

Text Books 
1. Gopalakrishnan K R, Machine Drawing, Tenth edition, Subhas Stores, Bangalore, 1996.

2. CAD/CAM Manual, PSG College of Technology, Coimbatore,2002.

Reference Books

1. Vargese P I and John K C, Machine Drawing, Jovast Publishers, Thrissur, 1993.

2. BIS, SP:46-2003- Engineering Drawing Practices for schools and colleges, New Delhi, 2003.

3. PSG Design Data, DPV Printers, Coimbatore,2004 Reprint.

4. ASME Y 14.5M- 1994, Dimensioning and Tolerencing, ASME, NewYork, 1995.

08AA309    STRENGTH OF MATERIALS LABORATORY                                     0 0 3 100

1. (a)  Tension test on metals- stress strain characteristics, ductility ,resilience, toughness.

    (b)  Cupping test on metal sheets- load deformation characteristics ,cupping load, cupping  

           number

2.        Hardness test on metals – Brinell, Vicker and Rockwell Hardness tests.

3. (a)   Impact test on metals  -- Charpy, Izod impact tests.

    (b)   Shear test on metals- direct shear strength ,single shear, double shear.

    (c)   Compression test- compressive strength ,concrete,brick.

4. (a)  Tests on helical springs – compression , tension springs – load deformation characteristics                stiffness, shear stress, modulus of rigidity , energy. 

    (b)  Torsion test on beams – torque and angle of twist characteristics, shear stress, 

            modulus of rigidity ,energy.  

 5. (a)  Tests on wood – tension, compression and bending – load deformation characteristics 

          Young’s modulus , modulus of rupture.

    (b)Deflection test on beams – load deformation characteristics , young’s modulus,

          Maxwell’s reciprocal law verification.  



       

TOTAL: 45

08AA310  MACHINING PRACTICE LABORATORY                                              0 0 3 100

Exercises

1. Facing and step turning operation

2. Drilling and tapping 

3. Grooving, chamfering and knurling

4. External Thread cutting operation

5. Step turning, drilling, counter boring 

6. Eccentric turning

7. Taper turning

8. Smooth contour machining

9. Study on lathe accessories

10. Dismantling and assembly of tailstock.

TOTAL: 45 

SEMESTER IV

08AA401               

 NUMERICAL METHODS



         3 1 0 100

                                             (Common to MECH and Aero)

UNIT –I   SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS
          9

Linear interpolation methods - method of false position - Newton’s method - Solution of linear system by Gaussian elimination and Gauss-Jordan methods - Inverse of a matrix by Gauss-Jordan method -Iterative methods: Gauss Jacobi and Gauss – Seidel methods. Eigen value of a matrix by power methods.

UNIT –II   INTERPOLATION AND APPROXIMATION


     
          9

Newton forward and backward Interpolation. Lagrange’s Interpolation - Divided differences – Interpolating with a cubic spline. 

UNIT –III   NUMERICAL DIFFERENTIATION AND INTEGRATION

          9

Derivatives using Newton forward and backward Interpolation - Divided difference - Numerical integration by Trapezoidal and Simpson’s 1/3 and 3/8 rules - Romberg’s method - Two and three point Gaussian quadrature formulas - Double integrals using trapezoidal and Simpson’s rules.

UNIT –IV   INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL   

                     EQUATIONS                                                                                                            9 

Single step Methods : Taylor Series and methods -  Euler and Modified Euler methods -  Fourth order Runge-Kutta method  for solving first and second order equations -  Multistep methods –Milne’s  and Adam’s predictor and corrector methods.

UNIT –V   BOUNDARY VALUE PROBLEMS
IN ORDINARY AND PARTIAL 
                   DIFFERENTIAL EQUATIONS
     
                                                         9
 
Finite difference solution for the second order ordinary differential equations. Finite difference solution for one dimensional heat equation by implicit and explicit methods - one dimensional wave equation and two dimensional Laplace and Poisson equations.

TUTORIALS: 15   TOTAL: 60 
Text Books

1. Gerald, C.F, and Wheatley, P.O, Applied Numerical Analysis, Sixth Edition, Pearson Education Asia, New Delhi, 2002.

2. Balagurusamy, E., Numerical Methods, Tata McGraw-Hill Pub. Co. Ltd., New Delhi, 1999.

Reference Books
1.  Kandasamy, P.Thilakavthy, K and Gunavathy, K. Numerical Methods, S.Chand and Co. New  

     Delhi.1999

2.  Burden, R.L and Faries, T.D., Numerical Analysis, Seventh Edition, Thomson Asia Pvt. Ltd., 

     Singapore, 2002.

3.  Venkatraman M.K,Numerical Methods,National Publishing Company, Chennai, 1991

4.  Sankara Rao K., Numerical Methods for Scientists and Engineers, Second Edition. Prentice   

     Hall India. 2004.

 08AA402
                        DYNAMICS OF MACHINERY


         3 1 0 100

UNIT – I   Force Analysis                                                                 
           
                      9

Rigid Body dynamics in general plane motion,equations of motion. Dynamic force analysis, inertia force and inertia torque, D’Alemberts principle, the principle of superposition, dynamic force analysis in reciprocating engines ,crank shaft torque. Turning moment diagrams, flywheels. Cam dynamics, unbalance, spring surge and windup.

UNIT – II   Balancing                                                              


                      9

Static and dynamic balancing, balancing of rotating masses, balancing a single cylinder Engine, balancing multi-cylinder engines, partial balancing in locomotive engines ,balancing linkages, balancing machines.

UNIT – III   Free Vibration                                                                                                 9

Basic features of vibratory systems, basic elements and lumping of parameters, degrees of freedom single degree of freedom, equations of motion, natural frequency. Damped free vibration, types of dampening, critical speeds of simple shaft. Torsional systems, natural frequency of two and three rotor systems.

UNIT – IV   Forced Vibration                                                                                           9

Response to periodic forcing, harmonic forcing, excitation caused by unbalance, support motion, force transmissibility and amplitude transmissibility, vibration isolation.

UNIT – V   Mechanisms for Control                                                     
                      9

Governors, types, centrifugal governors, gravity controlled and spring controlled centrifugal governors, characteristics, effect of friction, controlling force. Gyroscopes, gyroscopic forces and torques, gyroscopic stabilization, gyroscopic effects in automobiles, ships and airplanes.

TUTORIALS: 15   TOTAL: 60 

Text Books

1. Rattan S.S., Theory of Machines,  Second Edition ,Tata McGraw-Hill Publishing Company   Ltd., New Delhi, 1994.

2. Thomas Bevan, Theory of Machines, CBS Publishers and Distributors, 1984.

Reference Books

1. Ghosh A. and Mallick A.K., Theory of Mechanisms and Machines, Affiliated East-West Press Pvt. Ltd., New Delhi, 1988.

2. Shigley J.E. and Uicker J.J., Theory of Machines and Mechanisms, McGraw-Hill, Inc., 1995.

3. Rao J.S. and Dukkipati R.V., Mechanism and Machine Theory , Wiley-Eastern Limited, New Delhi, 1992.

4. John Hannah and Stephens R.C., Mechanics of Machines, Viva low-Priced Student Edition, 1999.

5. Sadhu Singh, Theory of Machines, Pearson Education, 2002.

08AA403               MEASUREMENT AND QUALITY CONTROL                           3 1 0 100
UNIT – I   TRANSDUCER VARIABLES AND MEASUREMENT SIGNALS                      9

Three stages of generalized measurement system – error analysis and classification, sources of error, frequency response, displacement and velocity transducers, potentiometer, strain gauge, LVDT, variable resistance transducers, capacitance transducers, Tacho generator-measurement of torque on rotating elements.  Elementary accelerometer and vibrometer – seismic instrument for absolute displacement, velocity, seismic accelerometer, piezo electric accelerometer.

UNIT – II   TEMPERATURE, PRESSURE AND FLOW MEASUREMENT                       9
Liquid in glass thermometer, pressure thermometer, Resistance temperature detector, thermocouples and thermopiles, thermistor, total radiation pyrometer, optical pyrometer, temperature measuring problem in flowing fluid ,  Manometer, elastic transducer, elastic diaphragm transducer, pressure cell, bulk modulus pressure gauge, machine load gauge, thermal conductivity gauges, calibration of pressure gauge.  Turbine type meter, hotwire anemometer, magnetic flow meter.  

UNIT – III   BASICS OF MEASUREMENT AND  DEVICES                                                9

Accuracy, precision, sensitivity, standards of measurements.  Errors in measurement, Linear measurements – limit gauges (types and design), Taylor’s principle. Comparators (mechanical, electrical, optical and pneumatic), slip gauges, optical projector.

Geometrical measurement – instruments for angular measurement – vernier and optical protractors, sine bar, laser measuring instruments.  Flatness, parallelism and roundness measurement.  Checking the dimensional accuracy of slip gauges with interference microscope.  Measurement of surface finish-direct and indirect methods. Tomilson surface meter, importance of surface finish.

UNIT – IV   METROLOGY OF MACHINE ELEMENTS                                                       9 

Screw thread terminology-measurement of major, minor and effective diameters, best wire size, and three methods, pitch measurement, Gear metrology (spur gear) – run out checking with concentricity tester, composite errors with gear roll tester, base pitch measurement.

UNIT – V   MACHINE INSTALLATION AND TESTING                                                      9  

Equipment  erection, commissioning,  testing procedures for lathe, milling, continuous process line.  First aid, safety precautions in installation of equipments, protocol for repair and testing and inspection check list.  

TUTORIALS: 15   TOTAL: 60 

Text Books

1. Beckwith T G, and Buck N L, Mechanical Measurements, Addition Wesley Publishing 

Company limited, USA, 1995.

2. Nakra B C, Theory and Applications of Automatic Controls, New Age International P Limited, Chennail. 1998.

3. Holman, J P, Experimental Methods for Engineers, Tata McGraw Hill Publications Co. Ltd., New Delhi, 2004.

Reference Books

1. Jain R K, Mechanical and Industrial Measurements, Khanna Publishers, Delhi, 1984.

2. National Safety Council, Accident Prevention Manual for Industrial Operation, Chicago, 

1995. 

08AA404                   APPLIED HYDRAULICS AND PNEUMATICS   
      3  0  0  100

UNIT –I   Fluid Power Systems and Fundamentals 


       9

Introduction to fluid power, Advantages of fluid power, Application of fluid power system. Types of fluid power systems, Properties of hydraulic fluids – General types of fluids – Fluid power symbols.

Basics of Hydraulics-Applications of Pascals Law- Laminar and Turbulent flow – Reynold’s number – Darcy’s equation – Losses in pipe, valves and fittings. 

UNIT –II   Hydraulic System  and Components

         

          9

Sources of Hydraulic Power: Pumping theory – Pump classification – Gear pump, Vane Pump, piston pump, construction and working of pumps – pump performance – Variable displacement pumps. 

Fluid Power Actuators: Linear hydraulic actuators – Types of hydraulic cylinders – Single acting, Double acting special cylinders like tandom, Rodless, Telescopic, Cushioning mechanism, Construction of double acting cylinder, Rotary actuators – Fluid motors, Gear, Vane and Piston motors. 

UNIT –III   Design of Hydraulic Circuits




          9

Construction of Control Components : Director control valve – 3/2 way valve – 4/2 way valve – Shuttle valve – check valve – pressure control valve – pressure reducing valve, sequence valve, Flow control valve – Fixed and adjustable, electrical control solenoid valves, Relays, ladder diagram. 

Accumulators and Intensifiers : Types of accumulators – Accumulators circuits, sizing of accumulators, intensifier – Applications of Intensifier – Intensifier circuit. 

UNIT –IV   Pneumatic Systems and Components



          9

Pneumatic Components: Properties of air – Compressors – Filter, Regulator, Lubricator Unit – Air control valves, Quick exhaust valves, pneumatic actuators. 

Fluid Power Circuit Design, Speed control circuits, synchronizing circuit, Penumo - hydraulic circuit, Sequential circuit design for simple applications using cascade method. 

UNIT –v   Design of Pneumatic Circuits
                                
                     9

         
       

Servo systems – Hydro Mechanical servo systems, Electro hydraulic servo systems and proportional valves.

Fluidics – Introduction to fluidic devices, simple circuits, Introduction to Electro Hydraulic Pneumatic logic circuits, ladder diagrams, PLC applications in fluid power control. Fluid power circuits; failure and troubleshooting. 

TOTAL: 45

Text Books 

1.Anthony Esposito, “Fluid Power with Applications”, Pearson Education 2000.

2.Majumdar S.R., “Oil Hydraulics”, Tata McGraw-Hill, 2000. 

Reference Books

1. Majumdar S.R., “Pneumatic systems – Principles and maintenance”, Tata McGraw Hill, 1995 

2. Anthony Lal, “Oil hydraulics in the service of industry”, Allied publishers, 1982. 

3. Harry L. Stevart D.B, “Practical guide to fluid power”, Taraoeala sons and Port Ltd. Broadey, 

    1976.

 4. Michael J, Prinches and Ashby J. G, “Power Hydraulics”, Prentice Hall, 1989.

 5. Dudelyt, A. Pease and John T. Pippenger, “Basic Fluid Power”, Prentice Hall, 1987.

08AA405       

           THERMAL ENGINEERING                                           3 1 0 100                  

UNIT – I   GAS POWER CYCLES





                      9
Otto, Diesel, Dual, Brayton cycles, Calculation of mean effective pressure and air standard efficiency, Actual and theoretical P-V diagram of Four stroke engines, Actual and theoretical P-V diagram of two stroke engines.   

UNIT – II   INTERNAL COMBUSTION ENGINES



                      9 

Classification of IC engine, principle and working of two stroke and four stroke petrol and diesel engines, valve and port timing diagrams. Comparison of two stroke and four stroke engines. Fuel supply systems, Ignition Systems, lubrication system and cooling systems. Comparison of petrol and diesel engine – two stroke and four stroke engines. Testing and performance of IC engines. Fuels, Combustion, Knocking and Detonation,. Exhaust gas analysis, pollution control norms.


UNIT – III   STEAM NOZZLES AND TURBINES



                      9 

Flow of steam through nozzles, shapes of nozzles, effect of friction, critical pressure ratio, supersaturated flow. Impulse and reaction principles, compounding, velocity diagrams for simple and multistage turbines, speed regulations-governors ,types of governing.

UNIT – IV   AIR COMPRESSORS





                      9

Classification and working principle, work of compression with and without clearance. Volumetric efficiency, Isothermal efficiency and isentropic efficiency of reciprocating air compressors. Multistage air compressor and inter cooling – work of multistage air compressor, Rotary compressors, types.

UNIT – V   REFRIGERATION AND AIR-CONDITIONING


                      9

Refrigerants – types and properties, Methods of refrigeration - air refrigeration, Bell Colemann cycle, vapor compression refrigeration cycle – super heating and  sub cooling. Performance calculations of air and VCRS.. Working principle of vapor absorption refrigeration system. Ammonia – water, Lithium bromide – water systems, Comparison between vapor compression and vapour absorption systems. 

Psychrometry , Psychrometric chart, Cooling load calculations. Concept of RSHF, GSHF, ESHF, Air conditioning systems.

        TUTORIALS: 15   TOTAL: 60 

Text Books

1. R. K. Rajput, Thermal Engineering, Sixth Edition, Laxmi Publications (P) Ltd., 2006, 

2. Kothandaraman.C.P., Domkundwar.S. and A.V.Domkundwar.,“A Course in Thermal Engineering Dhanpat Rai & Sons, Fifth  edition, 2002

Reference Books

1. Holman. J.P., Thermodynamics, McGraw-Hill, 1985.

2. Rogers, Mayhew, Engineering Thermodynamics, ELBS, 1992.

3. Arora.C.P., Refrigeration and Air conditioning, Second Edition, Tata McGraw Hill Publishing Company, 2000.  
08AA406

MANUFACTURING TECHNOLOGY - II          
                     3 0 0 100

UNIT – I   THEORY OF METAL CUTTING 



                                  9
Introduction: material removal processes, types of machine tools – theory of metal cutting: chip formation, orthogonal metal cutting, cutting tool materials, tool wear, tool life, surface finish, cutting fluids.

UNIT – II   CENTRE LATHE AND SPECIAL PURPOSE LATHES

                      9

Centre lathe, constructional features, cutting tools, various operations, taper turning methods, thread cutting methods, special attachments, machining time and power estimation.
Capstan and turret lathes – automatics, semi automatic lathes, automats – single spindle : cutting off, swiss type, automatic screw type – multi spindle, bar type.
UNIT – III   Reciprocating and Milling Machines 

                      9

Reciprocating machine tools: shaper, planer, slotter, milling : types, milling cutters, operations ; hole making : drilling, reaming, boring, tapping 
UNIT – IV   ABRASIVE PROCESS, SAWING, BROACHING AND GEAR 

                      CUTTING  
           






                      9

Abrasive processes: grinding wheel – specifications and selection, types of grinding process – cylindrical grinding, surface grinding, centreless grinding – honing, lapping, super finishing, polishing and buffing, abrasive jet grinding 
Sawing machine: hack saw, band saw, circular saw; broaching machines: broach   construction – push, pull, surface and continuous broaching machines, gear cutting: forming, generation, shaping, hobbing.

UNIT – V   CNC Machine Tools and Part Programming 
                      9
Numerical control(NC) machine tools – CNC: types, constructional details, special features.
Part programming fundamentals – manual programming – computer assisted part programming – apt language 







                   

Total: 45 

Text Books

1. Rao, P.N. Manufacturing Technology, Metal Cutting and Machine Tools, Tata McGraw–Hill, New Delhi, 2003.
2. Richerd R. Kibbe, John E. Neely, Roland O. Merges and Warren J. White, Machine Tool Practices, Prentice Hall of India, 2003.

Reference Books

1. HMT – Production Technology, Tata McGraw-Hill, 1998.
2. P.C. Sharma, A Text Book of Production Engineering, S. Chand and Co. Ltd, IV edition, 1993.
3. Hajra Choudry, Elements of Work Shop Technology – Vol. II, Media Promoters. 2002
4. Geofrey Boothroyd, Fundamentals of Metal Machining and Machine Tools, McGraw Hill, 1984

5. Bawa , Manufacturing Processes – II , Tata McGraw Hill, 2004.

08AA407

SCIENCE OF CREATIVITY - II


                  1  0  1  100

UNIT I: Evolution of the Universe: Creation, Permanence, Mithya, Big Bang and Evolution Theory. Almighty - Eternal Space - Fundamental energy particle - Shadow ­wave particle - Spreading Waves - Magnetism - Universal magnetism and Bio magnetism - Transformation of Magnetism.

UNIT II: Evolution of planets - meteors and satellites - Consciousness in everything - ­cycle of evolution - Earth's rotation - motion - potential and working system of energy particle - Philosophy of life - Expansion of Mind - Needs and protections: Three Needs ­Three Protections - Three Virtues - Goal of Religion - Consciousness and man - Qualities of Consciousness - Space - missing links.

Unit III: Moulding oneself - Introspection - Analysis of thought - Control of desire ­Neutralization of Anger - Eradication of worries -Realization of consciousness.

UNIT IV : Harmony in Life - Harmony between Body and Life - Harmony between wisdom and Habit - Harmony between Self and Society - Harmony between Purpose of life and method of living - Harmony between Will and Nature.

UNIT V: Karma Yoga - Principles of karma yoga - Simplified Kundalani yoga - its Benefits - Yoga for peace - Blessings: a Powerful tool of life - Does positive thinking always works? - Pre-condition your mind to success - No more failure for you - Better health through positive thinking - Learn to live with the spiritual forces around you.

Reference Books:

· "Karma Yoga” by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1986.

· "Universal Magnetism" by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1992.

· "Unified Force" by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1995.

· "The world order of Holistic Unity" by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1990.

· "Genetic Centre" by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 2000

· "Journey of consciousness" by Yogiraj Vethathiri Maharishi, Vethathiri Publication, 1992.

· "The Amazing Results of Positive Thinking" by Norman Vincent Peale, CEDAR Publication, Great Britain, 1964.

08AA408    DYNAMICS AND METROLOGY   LABORATORY                             0 0 3 100


Dynamics

1.  Measurement of displacement, velocity & acceleration of vibration - Vibration Meter

2.  Static and dynamic balancing using rotating unbalance test rig.   

3.  Balancing of Reciprocating Masses                 

4.  Preparation of cam displacement curve and determination of jump speed of a cam.    

5.  Characteristics of Watt, Porter, Proell & Hartnell Governors

6.  Determination of natural frequencies of transverse and torsional vibrations of shafts 

7.  Motorized Gyroscope- Determination of Gyroscopic Couple.

8.  Shaft alignment testing.

METROLOGY

1. Gear roll testing and gear concentricity testing                                                               

2. Angular measurement using sine bar, clinometer, bevel protractor                                

3. Measurement of gear profile and screw thread using optical profile projector              

4. Measurement using height master, height gauge and limit gauges.                                      

5.   Tool geometry measurement using Toolmaker’s microscope                          

6. Surface finish measurement of machined components.

7. Autocollimator.

08AA409    INDUSTRIAL /FIELD TRAINING LABORATORY                              0 0 3 100

Study of Industrial  Setups:  Study of organization chart – shop layout, tool crib, material handling devices, house keeping, marketing, finance and stores management.  Safety procedures – industrial safety, first aid, security measures – timing and punctuality.  Environmental needs, amenities.

Study of Machine Tools:  Machine constructions, features and functions, power drive mechanisms, work holding and tool holding devices, types of cuttings tools and their nomenclature.  Drawings, specifications, various operations performed, calculation and selection of cutting parameters, machine hour rate calculations, jigs and fixtures used, selection of cutting fluids, selection of lubricants, attachments used, measuring instruments and gauges for lathe, drilling, milling, shaping, planning, horizontal boring, vertical boring, surface grinding, internal cylindrical grinding machines. 

Study of gear shaping, gear hobbing, rapid radial drilling, turret ram milling, thread rolling, fine boring, broaching, reaming, honing, key way milling machines.  Study of copy turning lathe and SPMs.

Assembly exercises on pumps, motors, lathe headstock, tailstock, gear box, apron box, thread and feed box, machine vice, chuck, indexing head, turret and capstan lathes. 

Industrial visits

08AA410   MANUFACTURING PROCESSES LABORATORY                             0 0 3 100 

1. Experiment in machining using shaper.

2. Experiment in surface grinding processes.

3. Experiment in tool grinding-single point tool.

4. Experiment in boring.

5. Experiment in keyway slotting.

6. Experiment in spur gear shaping.

7. Experiment in gear hobbing.

8. Experiment in spline milling and pocket milling.

9. Experiment in milling maximum square and hexagonal on each end of M S Rod.

10. Measurement of cutting forces using tool dynamometer.

SEMESTER V 

08AA501

        PROBABILITY AND STATISTICS           

         3 1 0 100

(Common to Mechanical and Aeronautical Engineering)

UNIT – I   PROBABILITY AND RANDOM VARIABLE        


                      9

Axioms  of  probability  -  Conditional  probability  -  Total  probability  -  Bayes  theorem  - 

Random variable - Probability mass function - Probability density functions - Properties- 

Moments - Moment generating functions and their properties.  

UNIT – II   STANDARD DISTRIBUTIONS            


 
                      9

Binomial, Poisson, Geometric, Uniform, Exponential, Gamma, Weibull distributions and Normal distributions and their properties - Functions of a random variable. 

UNIT – III   TWO DIMENSIONAL RANDOM VARIABLES                  

          9  

Joint distributions - Marginal and conditional distributions – Covariance - Correlation and 

Regression - Transformation of random  variables - Central limit theorem. 

UNIT – IV   TESTING OF HYPOTHESIS                                           

                      9  

Sampling  distributions  –  Testing  of  hypothesis  for  mean,  variance,  proportions  and 

differences using Normal, t, Chi-square and F distributions - Tests for independence of 

attributes and Goodness of fit. 

UNIT – V   RELIABILITY                





                      9

Definition of reliability, failures, Classification of failures, Measures of reliability – failure rate, Mean-time-to-failure (MTTF), Mean Time Between Failure (MTBF), reliability function, reliability - specifications -   System reliability – reliability of series, parallel and standby systems.

Note :  Use of approved statistical table permitted in the examination. 

               TUTORIALS: 15   TOTAL: 60 

Text Books

1. Veerarajan., T., “ Probability, Statistics and Random Processes”, Tata McGraw- Hill, Second     

    Edition, New Delhi, 2003.

2.  Kandasamy, P., Thilagavathy, K. and Gunavathy K., “Probability Statistics and Queuing 

     Theory”,  S.Chand & Company, New Delhi, 2005.

Reference Books

1.  Gupta,  S.C,  and Kapur, J.N.,  “Fundamentals of  Mathematical  Statistics”,  Sultan 

     Chand, Ninth Edition, New Delhi, 1996. 

2.   Ross. S.,  “A  first  Course  in  Probability”,  Fifth  Edition,  Pearson Education,  Delhi 

     2002. (Chapters 2 to 8). 

3.  Johnson. R. A., “Miller and Freund’s Probability and Statistics for Engineers”, Sixth 

     Edition, P earson Education, Delhi, 2000. (Chapters 7, 8, 9, 12).

08AA502 

              PRODUCTION TOOLING   

                     3 0 0 100
UNIT –I   CUTTING TOOLS 




           


          9

Materials-properties, classification, trends in development, cemented carbide – types – manufacturing – grades, coated carbide – materials for coating – CVD process, PVD process, Cermets, Ceramic, Polycrystalline tool material. Mechanism of metal cutting-introduction – geometry of chip formation-tool wears

UNIT –II   TURNING TOOL HOLDERS
 AND MILLING CUTTERS
                      9

Tool holders for turning - inserts-types-design features-selection of tool holders for grooving, paring and threading. Milling cutters – types of cutters – design of milling cutters. Tools for hole making process-short hole, deep hole, boring with single point tool and reamers. Economics of machining – elements of machining cost.

UNIT –III   JIGS 





 



          9

Degrees of freedom, principles of location and clamping, principles of jig design, fool proofing, elements of jigs, classification of jigs for drilling and reaming, boring, broaching     

UNIT –IV   FIXTURES 








          9

Principles of fixture design, locators and different types of clamps, elements of fixtures, provision for tool setting, design of fixtures for milling, turning centers and machining centers. Modular fixturing – concepts and applications.


UNIT-V   PRESS TOOLS







                      9

Design and manufacture of die sets for sheet metal components- simple, compound and progressive dies for punching and blanking operations. Dies for drawing and blending operations. Selection of presses and tools.










       







      

  TOTAL :45
Text Books 

1. Arshinov V and Alekseev G, Metal cutting theory and cutting tool design, MIR Publishers, Moscow , 1976.

2. Donaldson C and Lecain Ch, Tool Design, Tata Mcgraw Hill Publishing Company Ltd., Third Edition, New Delhi, 2004.

3. Bhattacharyya A., Metal Cutting Theory and Practice, New Central Books Agency (P) Ltd, Calcutta.2000

Reference Books 

1. SME, Manufacturing Engineers Hand book, 1998.

2. Kempster, Introduction to jig and Tool Design, VIVA Books. New Delhi, 1998.

3. Rodin P, Design and production of metal cutting tools, MIR Publishers, Moscow, 1968.

4.Sadasivan.T.A and Sarathy.D, Cutting tools for productive machining, Widia (India)   Limited,1999

08AA503                     Mechatronics ENGINEERING    

                3  0  0  100

UNIT –I   Mechatronics, Sensors and Transducers          

          9

Introduction to Mechatronics Systems – Measurement Systems – Control Systems – Microprocessor based Controllers.

Sensors and Transducers – Performance Terminology – Sensors for Displacement, Position and Proximity; Velocity, Motion, Force, Fluid Pressure, Liquid Flow, Liquid Level, Temperature, Light Sensors – Selection of Sensors 

UNIT –II   Actuation Systems





         
          9
Pneumatic and Hydraulic Systems  – Directional Control Valves – Rotary   Actuators.

Mechanical Actuation Systems – Cams – Gear Trains – Ratchet and pawl – Belt and Chain Drives – Bearings.

Electrical Actuation Systems – Mechanical Switches – Solid State Switches – Solenoids – D.C Motors – A.C Motors – Stepper Motors.

UNIT –III   System Models and Controllers


         
          9
Building blocks of Mechanical, Electrical, Fluid and Thermal Systems, Rotational – Translational Systems, Electromechanical Systems – Hydraulic – Mechanical Systems.

Continuous and discrete process Controllers – Control Mode – Two – Step mode – Proportional Mode – Derivative Mode – Integral Mode – PID Controllers – Digital Controllers – Velocity Control – Adaptive Control – Digital Logic Control – Micro Processors Control.

UNIT –IV   
Programming Logic Controllers


         
          9
Programmable Logic Controllers – Basic Structure – Input / Output Processing – Mnemonics – Timers, Internal relays and counters – Shift Registers – Master and Jump Controls – Data Handling – Analogs Input / Output – Selection of a PLC Problem.

UNIT –v   
Design of Mechatronics System 


        
          9
Stages in designing Mechatronics Systems – Traditional and Mechatronic Design - Possible Design Solutions

Case Studies of Mechatronics Systems, Pick and place robot – automatic Car Park Systems – Engine Management Systems.

TOTAL: 45

Text Books

1. W. Bolton, “Mechatronics”, Pearson Education, Second Edition, 1999.

2.  Nitaigour Premchand Mahadik, “Mechatronics”, Tata McGraw-Hill publishing   Company Ltd, 2003.

Reference Books

1. Michael B. Histand and David G. Alciatore, “ Introduction to Mechatronics and Measurement Systems”, McGraw-Hill International Editions, 2000.

2. Bradley D. A., Dawson D., Buru N.C. and. Loader A.J, “Mechatronics”, Chapman and Hall, 1993.

3. Dan Necsulesu, “Mechatronics”, Pearson Education Asia, 2002 (Indian Reprint).

4. Lawrence J. Kamm, “Understanding Electro – Mechanical Engineering”, An Introduction to Mechatronics, Prentice – Hall of India Pvt., Ltd., 2000.

08AA504                       GAS DYNAMICS AND JET PROPULSION
                     3 1 0 100
UNIT – I   BASIC CONCEPTS AND ISENTROPIC FLOWS



          9

Energy and momentum equations of compressible fluid flows - Stagnation states, Mach waves and Mach cone - Effect of Mach number on compressibility - Isentropic flow through variable area ducts - Nozzle and Diffusers -Use of Gas tables.

UNIT – II   FLOW THROUGH DUCTS 





   
          9

Flow through constant area ducts with heat transfer (Rayleigh flow) and Friction (Fanno flow) - Variation of flow properties - Use of tables and charts - Generalised gas dynamics.

UNIT – III   NORMAL AND OBLIQUE SHOCKS




          9

Governing equations - Variation of flow parameters across the normal and oblique shocks - Prandtl – Meyer relations - Use of table and charts - Applications.

UNIT – IV   JET PROPULSION







          9

Theory of jet propulsion - Thrust equation - Thrust power and propulsive efficiency - Operation principle, cycle analysis and use of stagnation state performance of ram jet, turbojet, turbofan and turbo prop engines – Aircraft combustors.

UNIT – V   SPACE PROPULSION






          9
Types of rocket engines - Propellants - Ignition and combustion - Theory of rocket propulsion – Performance study - Staging - Terminal and characteristic velocity - Applications - Space flights.

                                                                                                       TUTORIALS: 15   TOTAL: 60 

Text Books

1. S.M. Yahya, Fundamentals of Compressible Flow with Aircraft and Rocket Propulsion (SI Units) Revised Third Edition, New Age International (P) Limited, New Delhi, 2003.

2. E. Rathakrishnan, Gas Dynamics, Prentice-Hall of India, Second Edition, 2008. 

3. Babu V., Fundamentals of gas dynamics, First Edition, Ane Books Publishers. 2008.

Referene Books
1. P.Hill and C. Peterson, Mechanics and Thermodynamics of Propulsion", Addison -

2. Wesley Publishing Company, 1992.

3. N.J. Zucrow, Aircraft and Missile Propulsion, Vol. I & II , John Wiley , 1975.

4. N.J. Zucrow, Principles of Jet Propulsion and Gas Turbines, John Wiley, New York, 1970.

5. Anderson J.D., Modern Compressible Flow with Historical Perspective, Third Edition, 

6. McGraw Hill International, 2003.

7. John(J) and Keith(T), Gas Dynamics. Pearson Education (P) Ltd, Fourth Edition, 2006.

08AA505            HUMAN VALUES AND PROFESSIONAL ETHICS                      3 0 0 100

(Common to Mechanical and Aeronautical Engineering)

UNIT –I   Human Values







          9

Morals, Values and Ethics – Integrity – Work Ethic – Service Learning – Civic Virtue – Respect for Others – Living Peacefully – caring – Sharing – Honesty – Courage – Valuing Time – Co-operation – Commitment – Empathy – Self-Confidence – Character – Spirituality.                
 UNIT –II   ENGINEERING ETHICS






          9

 

Senses of 'Engineering Ethics' - variety of moral issued - types of inquiry - moral dilemmas - moral autonomy - Kohlberg's theory - Gilligan's theory - consensus and controversy – Models of Professional Roles - theories about right action - Self-interest - customs and religion - uses of ethical theories.     

UNIT –III   Engineering as Social Experimentation


          9




Engineering as experimentation - engineers as responsible experimenters - codes of ethics - a balanced outlook on law - the challenger case study

UNIT –IV   Safety, Responsibilities and Rights



          9


 

Safety and risk - assessment of safety and risk - risk benefit analysis and reducing risk - the Three Mile Island and Chernobyl case studies. Collegiality and loyalty - respect for authority - collective bargaining - confidentiality - conflicts of interest - occupational crime - professional rights - employee rights - Intellectual Property Rights (IPR) - discrimination. 

UNIT –v   Global Issues







          9

 

Multinational corporations - Environmental ethics - computer ethics - weapons development - engineers as managers-consulting engineers-engineers as expert witnesses and advisors -moral leadership-sample code of Ethics like ASME, ASCE, IEEE, Institution of Engineers (India), Indian Institute of Materials Management, Institution of electronics and telecommunication engineers (IETE), India, etc.                      





   

 TOTAL: 45
Text Books

1. Mike Martin and Roland Schinzinger, Ethics in Engineering, McGraw-Hill, New York 1996.

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, Engineering Ethics, Prentice Hall of India, 

    New Delhi, 2004.

Reference Books

1. Charles D. Fleddermann, Engineering Ethics, Pearson Education / Prentice Hall, New Jersey, 

    2004 (Indian Reprint now available)

2. Charles E Harris, Michael S. Protchard and Michael J Rabins, Engineering Ethics – Concepts 

    and Cases, Wadsworth Thompson Leatning, United States, 2000 (Indian Reprint now   

    available)

3. John R Boatright, Ethics and the Conduct of Business, Pearson Education, New Delhi, 2003.

4. Edmund G Seebauer and Robert L Barry, Fundamentals of Ethics for Scientists and Engineers, 

     Oxford University Press, Oxford, 2001.

08AA506                     DESIGN OF MACHINE ELEMENTS - I         
    
         3 1 0 100

UNIT-I   Steady Stresses and Variable Stresses in Machine

                Members    







                      9                          

Introduction to the design process, factor influencing machine design, selection of materials based on mechanical properties – Direct, Bending and torsional stress equations, Impact and shock loading and calculation of principle stresses for various load combinations, eccentric loading, Factor of safety, theories of failure, stress concentration, design for variable loading, Soderberg, Goodman and Gerber relations

         UNIT –II   Design of Shafts and Couplings 
           

                                   9

Design of solid and hollow shafts based on strength, rigidity and critical speed, Design of rigid and flexible couplings, Introduction to gear and shock absorbing couplings.

UNIT –III   Design of Fastners and Welded Joints

   
          9

Threaded fasteners, Design of bolted joints including eccentric loading, Design of welded joints for pressure vessels and structures, theory of bonded joints.

UNIT-IV   Design of Springs   



                                              9

Design of helical, leaf, disc and torsional springs under constant loads and varying loads, Concentric torsion springs, Belleville springs.

UNIT-V   Design of Bearings and Flywheels


 
          9

Design of bearings, sliding contact and rolling contact types, Cubic mean load, Design of journal bearings, McKee’s equation, Lubrication in journal bearings, calculation of bearing dimensions, Design of flywheels involving stresses in rim and arm.

TUTORIALS: 15   TOTAL: 60 

Text books

1. Juvinall R.C, and Marshek K.M, Fundamentals of Machine Component Design, John Wiley & 

    Sons, Third Edition, 2002.

2. Bhandari V.B, Design of Machine Elements, Tata McGraw-Hill Book Co, 2003.

Reference Books

1. Norton R.L,Design of Machinery, Tata McGraw-Hill Book Co, Third Edition  2005.

2. Orthwein W, Machine Component Design, Jaico Publishing Co, 2003.

3. Ugural A.C, Mechanical Design – An Integral Approach, McGraw-Hill Book Co,  

    International Edition  2004.

4. Spotts M.F., Shoup T.E , Design of Machine Elements, Pearson Education, 2004.

08AA507        THERMAL ENGINEERING LABORATORY  


    0 0 3 100

LIST OF EXPERIMENTS


Experimental determination of Valve Timing and plotting port timing diagrams.

1. Experimental determination of  Port timing and plotting port timing diagrams

2. Performance Test on a constant speed 4-stroke Diesel Engine.

3. Heat Balance Test on 4-stroke Diesel Engine.

4. Morse Test on Multi -cylinder Petrol Engine.

5. Retardation Test to find Frictional Power of a Diesel Engine.

6. Determination of Viscosity – Red Wood Viscometer.

7. Determination of Flash Point and Fire Point.

8. IC Engine performance evaluation using PC interface.

9. Experiments on and refrigeration & air conditioning equipment.

08AA508 
MECHATRONICS ENGINEERING LABORATORY
                     0 0 3 100

LIST OF EXPERIMENTS

1. Design and testing of fluid power circuits to control  

(i) velocity  (ii) direction and (iii) force of single and double acting actuators


2. Design of circuits with logic sequence using Electro pneumatic trainer kits.

3. Simulation of basic Hydraulic, Pneumatic and Electric circuits using software.

4. Circuits with multiple cylinder sequences in Electro pneumatic using PLC.

5. Servo controller interfacing for open loop 

6. Servo controller interfacing for closed loop

7. PID controller interfacing 

8. Stepper motor interfacing with 8051 Micro controller 

(i) full step resolution (ii) half step resolution 

9. Modeling and analysis of basic electrical, hydraulic and pneumatic systems using LABVIEW

10. Computerized data logging system with control for process variables like pressure flow and temperature.

  TOTAL: 45
08AA509
        TECHNICAL SEMINAR                                                         0 0 3 --

OBJECTIVE

During the seminar session each student is expected to prepare and present a topic on engineering / technology, for a duration of about 8 to 10 minutes. In a session of three periods per week, 15 students are expected to present the seminar. A faculty guide is to be allotted and he / she will guide and monitor the progress of the student and maintain attendance also.

Students are encouraged to use various teaching aids such as over head projectors, power point presentation and demonstrative models. This will enable them to gain confidence in facing the placement interviews.
SEMESTER VI

08AA601

    PRINCIPLES OF MANAGEMENT 
                    3 0 0 100 

                                 (Common to MECH, EEE, ECE, EIE, CSE and AERO)

UNIT – I.
FOUNDATIONS 






         9 

Historical developments –approaches to management– Management and Administration – Development of Management Thought – Contribution of Taylor and Fayol – Functions of Management – Types of Business Organization. 

UNIT – II
MANAGERS AND ENVIRONMENT 


                     9

Social responsibility–Planning – Objectives – Setting Objectives – Process of Managing through Objectives – Strategies- Policies and Planning Premises- Forecasting – Decision-making. 

UNIT – III
FUNCTIONAL AREA OF ORGANISATION  


        9 
Formal and informal organization – Organization Chart – Structure and Process – Departmentation by difference strategies – Line and Staff authority – Benefits and Limitations – De-Centralization and Delegation of Authority – Staffing – Selection Process - Techniques – HRD – Managerial Effectiveness. 

UNIT – IV
MOTIVATION AND DIRECTIONS


                     9 

Objectives– Human Factors – Creativity and Innovation – Harmonizing Objectives – Leadership – Types of Leadership Motivation – Hierarchy of needs – Motivation theories – Motivational Techniques – Job Enrichment – Communication. 

UNIT – V          CONTROLLING STRATEGIES                                                         9 

System and process of Controlling – Requirements for effective control – The Budget as Control Technique – Information Technology– Computers in handling the information – Productivity – Problems and Management – Control of Overall Performance – Direct and Preventive Control – Reporting – The Global Environment – Globalization and Liberalization – International Management and Global theory of Management. 





                                                                                                               TOTAL: 45     

REFERENCE BOOKS:

1. Harold Kooritz & Heinz Weihrich “Essentials of Management”- Tata McGraw-Hill-7th /e-2007. 

2. Joseph L Massie “Essentials of Management”- Prentice Hall of India- (Pearson)  4th /e- 2003. 

3. Tripathy PC And Reddy PN- “ Principles of Management”- Tata McGraw-Hill- 1999. 

4. Decenzo David- Robbin Stephen A- ”Personnel and Human Reasons Management”- Prentice Hall of India- 1996 

5. Robbins-“ Principles of Management” Pearson education -2005.

08AA602                      AUTOMOBILE ENGINEERING
          


   3  0  0  100

UNIT –I   VEHICLE STRUCTURE AND ENGINES 




          9

Types of Automobiles - Vehicle Construction – Chassis – Frame and Body –aerodynamics. Components of Engine – Their forms, Functions and Materials  - Review of Cooling and Lubrication systems in Engine – Turbo Chargers – Engine Emission Control by 3–Way Catalytic Controller.


UNIT –II   ENGINE AUXILIARY SYSTEMS 




                      9


Carburetor–working principle- Mono-point and Multi - Point Injection Systems – Construction, Operation and Maintenance of Lead Acid Battery - Electrical systems – Battery generator – Starting Motor and Drives – Lighting and Ignition (Battery, Magneto Coil and Electronic Type)-Regulators-cut outs.

UNIT –III   TRANSMISSION SYSTEMS 





        9

Clutch – Types and Construction – Gear Boxes, Manual and Automatic – Simple Floor Mounted Shift Mechanism – Over Drives – Transfer Box Fluid flywheel-Torque convertors– Propeller shaft – Slip Joint – Universal Joints – Differential and Rear Axle – Hotchkiss Drive and Torque Tube Drive.

UNIT –IV   STEERING, BRAKES AND SUSPENSION  



        9

Wheels and Tyres – Wheel Alignment Parameters - Steering Geometry and Types of steering gear box– Power Steering – Types of Front Axle – Suspension systems – Braking Systems – Types and Construction 

UNIT –V   ALTERNATIVE ENERGY SOURCES AND RECENT TRENDS IN

                    AUTOMOBILES                                                                                                       9 

Use of Natural Gas, LPG, Biodiesel, Gasohol and Hydrogen in Automobiles - Electric and Hybrid Vehicles, Fuel Cells. New trends:  Electronic Engine Management System, Electronic fuel injection system, Diagonal Braking System, Antilock Braking System, New trends in safety system

Note:
Practical training in dismantling and assembling of Engine parts Transmission System should be given to the students 

TOTAL: 45    

Text Books

1. Sethi H.M, “Automobile Technology”, Tata McGraw-Hill-2003

2. Kirpal Singh “Automobile Engineering Vol. 1& 2”, Standard Publishers, New Delhi.

Reference Books

1. Crouse and Anglin “Automotive Mechanism”, 9th Edition. Tata McGraw-Hill, 2003.

2. Newton, Steeds and Garet, “Motor vehicles”, Butterworth Publishers, 1989.

3. Srinivasan.S , “ Automotive Mechanics” 2nd edition, 2003, Tata McGraw-Hill.

4. Joseph Heitner, “Automotive Mechanics”, 2nd edition, East-West Press, 1999.

08AA603 
    PROCESS PLANNING AND COST ESTIMATION  
 
      3  1  0  100

UNIT –I   WORK STUDY AND ERGONOMICS     




        10 

Method study – Definition – Objectives-Motion economy- Principles – Tools and Techniques-Applications – Work measurements- purpose – use – procedure – tools and techniques- Standard time –Ergonomics – principles – applications.



UNIT –II   PROCESS PLANNING 




       
     
        10 

Definition – Objective – Scope – approaches to process planning- Process planning activities – Finished part requirements- operating sequences- machine selection – material selection parameters- Set of documents for process planning- Developing manufacturing logic and knowledge- production time calculation – selection of cost optimal processes.










UNIT –III   INTRODUCTION TO COST ESTIMATION   


           
          9 

Objective of cost estimation- costing – cost accounting- classification of cost- Elements of cost.












UNIT –IV   COST ESTIMATION          





        
          9 

Types of estimates – methods of estimates – data requirements and sources- collection of cost- allowances in estimation.








UNIT –V   PRODUCTION COST ESTIMATION   


       
      
          7 

Estimation of material cost, labour cost and over heads, allocation of overheads – Estimation for different types of jobs.







TUTORIALS: 15   TOTAL: 60 

Text Books

1. Sinha.B.P., "Mechanical Estimating and Costing", Tata McGraw-Hill, Publishing Co., 1995

2. Chitale.A.V. and Gupta.R.C., "Product Design and Manufacturing", PHI, 2nd Edition, 2002.

Reference Books

1. Phillip.F Ostwalal and Jairo Munez, "Manufacturing Processes and systems", John Wiley, 9th Edition, 1998

2. Russell.R.S and Tailor, B.W, "Operations Management", PHI, 4th Edition, 2003.

08AA604
                           HEAT AND MASS TRANSFER 
       
                     3 1 0 100
UNIT –I   Conduction      







          9

Basic Concepts, mechanism of heat transfer, conduction, convection and radiation. General Differential equation of heat conduction, Fourier Law of conduction, Cartesian and cylindrical coordinates, one dimensional steady state heat conduction. Conduction through plane wall, cylinders and spherical systems. Composite systems, conduction with internal heat generation, extended surfaces. Unsteady heat conduction lumped analysis , use of Heislers Chart.

UNIT –II   Convection







                      9

Basic concepts, convective heat transfer coefficients, boundary layer concept, types of convection.  Forced convection, dimensional analysis, external flow, flow over plates, cylinders and spheres internal Flow, laminar and turbulent flow, combined laminar and turbulent flow over bank of tubes.  Free convection, dimensional analysis,  flow over vertical plate, horizontal plate, inclined plate, cylinders and spheres.

UNIT –III   Phase Change Heat Transfer And Heat Exchangers               9
  

Nusselts theory of condensation, pool boiling, flow boiling, correlations in boiling and condensation. Types of heat exchangers, LMTD method of heat exchanger analysis, effectiveness, NTU method of Heat exchanger analysis, overall heat transfer coefficient, fouling factors.

UNIT –IV   Radiation 




      

                                  9

Basic concepts, laws of radiation, Stefan Boltzman law, Kirchoff Law, black body radiation, grey body radiation shape factor algebra, electrical analogy. Radiation shields.

UNIT –V   Mass Transfer







          9

Basic concepts, diffusion mass transfer, Fick’s law of diffusion, steady state molecular diffusion. Convective mass transfer, momentum, heat and mass transfer analogy, convective mass transfer correlations.

TUTORIALS: 15   TOTAL: 60 

Text Books

1. Sachdeva RC, Fundamentals of Engineering Heat and Mass Transfer New Age International,  

    1995.

2. Yunus Cengel, Introduction to Thermodynamics and Heat Transfer, 2nd Edition, McGraw- 

    Hill Education Ltd, 2007.

Reference Books

1. Ozisik M.N, Heat Transfer, McGraw-Hill Book Co., 1994.

2. Nag P.K, Heat Transfer, Ninth Edition, Tata McGraw-Hill, New Delhi, 2002

3. Holman J.P Heat and Mass Transfer Tata McGraw-Hill, 2004.

4. Frank P. Incropera and David P. DeWitt, Fundamentals of Heat and Mass Transfer,   Fifth

    Edition, Joh Wiley and Sons, 2007. 

5. Latif M Jiji. Heat Transfer, Begell House Inc., Published by Jaico Publishing House,  First 

    Edition, 2003.

6. C.P. Kothandaraman, S.Subramanian, Heat and Mass Transfer Data Book, Fifth Edition, New Age International Publishers, 2004.

08AA605
                    DESIGN OF MACHINE ELEMENTS -  II                       3 1 0 100

UNIT –I   Design Of Transmission Systems For Flexible Elements           9  

Selection of V belts and Flat belts and pulleys, Design of wire ropes and pulleys, – Selection of roller chains and Sprockets, design of pulleys and sprockets.
UNIT –II   Spur Gears and parallel axis Helical Gears

                      9 

Review of fundamentals, force analysis, interference and tooth stresses , dynamic effects, fatigue strength, factor of safety , gear materials, determining the dimensions of a spur gear pair, parallel axis helical Gears, pressure angle in the normal and transverse plane, equivalent number of teeth, forces and stresses. estimating the size of the helical gear pair (straight and cross).

 UNIT –III   Worm and Cross helical gears


                                   9 

Nomenclature, straight and spiral bevel gear, forces and stresses equivalent number of teeth. Design of a pair of straight and spiral bevel gears. Nomenclature of worm Gear, thermal capacity, materials, forces and stresses, efficiency, Evaluation of the size of worm gear pair.

UNIT –Iv   Design of Gear Boxes




                                  9

Fundamentals, ray diagram, kinematics layout, design of multi speed gear box.

UNIT –V   Design of CAM, Clutches and Brakes

                                       9 

Cam Design: Types-pressure angle and under cutting base circle determination-forces and surface stresses.Design of single and multiple plates, and cone clutches e clutches-internal expanding rim clutches-internal and external shoe brakes.

TUTORIALS: 15   TOTAL: 60 

Text Books

1   Juvinall R. C., Marshek,  K.M., Fundamentals  of  Machine component Design,   John Wiley & Sons  Third 

     Edition,  2002.
2  Bhandari, V.B., Design of Machine Elements, Tata McGraw-Hill Publishing Company Ltd., 1994.
Reference Books

1. Maitra G.M., Prasad L.V., Hand book of Mechanical Design, Second Edition, Tata McGraw-Hill, 

     1985.
2. Shigley J.E and  Mischke C. R., R. G. Budynas, and K.J. Nisbett Shigley’s Mechanical Engineering 

    Design, Eighth Edition, McGraw-Hill Companies, 2008.
3. Prabhu. T.J,Design of Transmission Elements, Mani Offset, Chennai, 2003, 

4. Norton R.L, Design of Machinery,  Third Edition,  2004.

5. Hamrock B.J., Jacobson B., Schmid S.R.,Fundamentals of Machine Elements, McGraw-Hill 

    Book Co., 1999.

08AAE**
 ELECTIVE - I                  
08AA606         HEAT TRANSFER LABORATORY                                                    0 0 3 100

1. Performance test on two stage reciprocating air compressor.

2. Study of solar collectors and heat recovery systems.  

3. Thermal conductivity measurement by guarded plate method.

4. Thermal conductivity of pipe insulation using lagged pipe apparatus.

5. Forced convection inside tube.

6. Heat transfer from pin-fin (natural & forced convection modes).

7. Determination of Stefan-Boltzmann constant.

8. Determination of emissivity of a grey surface.

9. Effectiveness of Parallel/counter flow heat exchanger.

08AA607 
DESIGN AND FABRICATION PROJECT           

         0 0 3 100

The objective of this project is to provide opportunity for the students to implement their skills acquired in the previous semesters to practical problems.

The students in convenient groups of not more than 4 members have to take one small item for design and fabrication. Every project work shall have a guide who is the member of the faculty of the institution. 

The item chosen may be small machine elements (Example-screw jack, coupling, machine vice, cam and follower, governor etc), attachment to machine tools, tooling (jigs, fixtures etc), small gear box, automotive appliances, agricultural implements, simple heat exchangers, small pumps, hydraulic /pneumatic devices etc.

The students are required to design and fabricate the chosen item in the college and demonstrate its working apart from submitting the project report. The report should contain assembly drawing, parts drawings, process charts relating to fabrication.
08AA608      COMMUNICATION SKILLS LABORATORY                                  0 0 2 100

Globalization has brought in numerous opportunities for the teeming millions, with more focus on students overall capability apart from academic competence. Many students, particularly those from non English medium schools, find that they are not preferred due to their inadequacy of communication skills and soft skills, despite possessing sound knowledge in their subject area along with technical capability. Keeping in view their pre employment needs and career requirements, this course on communication skills laboratory  will prepare students to adopt themselves with ease to the industry environment, thus rendering them as prospective assets to industries. The course will equip the students with necessary communication skills that could go a long way in helping them in their profession. 

OBJECTIVES:

· To equip students of engineering and technology with effective speaking and listening skills in English

· To help them develop their soft skills and people skills, which will make the transition from college to workplace smoother and help them to excel in their jobs.

· To enhance students’ performance at Placement Interviews, Group Discussions and other recruitment exercises.

1. PC based session (weightage – 40%)          

A. English Language Lab         
1. Listening Comprehension                                                                                

          Listening and typing – Listening and sequencing of sentences – Filling in the blanks –          

          Listening and answering the questions 

2. Reading Comprehension and Vocabulary                                                       

         Filling in the blanks - Cloze Exercises – Vocabulary building – Reading and answering 

         questions.

3. Speaking:                                                                                                           

          Phonetics: Intonation – Ear Training – Correct Pronunciation – Sound recognition  

          exercises -Common Errors in English 

          Conversations: Face to Face Conversation - Telephone conversation –

          Role play activities (Students take on roles and engage in conversation)

B. Career Lab                                                                                 

(Samples are available to learn and practice in the class room session)
1. Resume / Report Preparation / Letter Writing                                               
      Structuring the resume / report – Letter writing / E-mail communication – 

          Samples

2. Presentation Skills                                                                                             
      Elements of an effective presentation – Structure of a presentation – Presentation tools –        

      Voice Modulation – Audience analysis – Body  Language – Video Samples

3. Soft Skills                                                                                                          

      Time Management – Articulateness – Assertiveness – Psychometrics – Innovation and                        Creativity – Stress Management & Poise – Video Samples

4. Group Discussion                                                                                              
    Why is GD part of selection process? – Structure of a GD – Moderator-led  and other GDs  – Strategies in GD  –  Team work  –  Body Language  – Mock  GD – Video Samples

5. Interview Skills                                                                                                  

      Kinds of Interviews – Required Key Skills – Corporate culture – Mock Interviews – Video  

      Samples

II Class room session ( Weightage – 60%)        

1. Resume / Report Preparation /Letter writing : Students prepare their 

      own resume and report.                                                                                     

2. Presentation Skills: Students make presentations on given topics.               
3. Group Discussion: Students participate in group discussions.                       

4. Interview Skills: Students participate in Mock interviews.                             

Note: Classroom sessions are practice sessions.

SEMESTER VII

08AA701
                DESIGN FOR MANUFACTURING                                      3 0 0 100

UNIT –I   DESIGN PRINCIPLES                                                                                               9

Economics of process selection – general design principles of manufacturability – proper material selections – strength and mechanical factors – Geometric tolerances (Simple problems only) – Design for Serviceability – Tolerance charting techniques (Simple problems only).

UNIT –Ii   casting DESIGN aNd weldment design                                                 9

Factors affecting casting design – strength aspects –sand casting and die casting design – Factors affecting weldment design – Gas and arc welding design.

UNIT –Iii   formed metal components and non-metallic parts   

                     design                                                                                                                     9

Metal extrusion – cold headed parts- fine blanking – tube and selection bends – powder metal parts – thermo setting plastic parts – Reinforced – plastic/composite parts.

 UNIT –Iv   machined components design                                                               9

Design for machinability – design for economy – design for clampability – design for accessibility – design for assembly. Turned part – drilled parts – milled parts, planned, shaped and slotted parts – Ground parts – parts produced by EDM.

UNIT –v   ADVANCED TECHNOLOGY REQUIREMENTS                                                9

Product design requirements for group technology concepts and CNC machining – part family concept – computer applications for DFMA.

TOTAL: 45

Text books

1. Robert Matousek – “Engineering Design – A systematic approach”, Blackie & son ltd, 1974.

2. Harry peck “Design for Manufacture”, Pitman publications, 1983.

Reference Books 

1. James G. Bralla – “ Hand book of product design for manufacture” , Mc Graw Hill book co, 1986.

2. Trucks H.E., “Design for Economic Production,” Society of Manufacturing Engineers, Michigan 2nd edition 1987.

3. Karl T Ulrich and Steven d Eppinger, “Product Design and Development”, Tata Mc Graw Hill, 2003.

4. Oliver R. Wade “Tolerance Control in Design and Manufacturing” Industrial Press Inc. New York Publications, 1967

08AA702           Computer Integrated Manufacturing    

      3  0  0  100

UNIT –I   Introduction 





        
        
          8

The meaning and origin of CIM- the changing manufacturing and management scene - External communication - islands of automation and software-dedicated and open systems-manufacturing automation protocol - product related activities of a company- marketing engineering - production planning - plant operations - physical distribution- business and financial management.

UNIT –II   Group TECHNOLOGY AND computer aided process

                    planning
                                                                                                        10

History of group technology- role of G.T. in CAD/CAM integration - part families - classification and coding - DCLASS and MICLASS and OPITZ coding systems-facility design using   G.T. -benefits of G.T. - cellular manufacturing.

Process planning  - role of process planning in CAD/CAM integration  - approaches to computer aided process planning -variant approach and generative approaches - CAPP and CMPP process planning systems.

UNIT –III   
SHOP FLOOR control AND INTRODUCTION OF FMS             
          9

Shop floor control-phases -factory data collection system -automatic identification methods- Bar code technology-automated data collection system.

FMS-components of FMS - types -FMS workstation -material handling and storage systems- FMS layout -computer control systems-application and benefits.

UNIT –IV   
CIM implementation AND DATA communication           
        10

CIM and company strategy - activity cycle diagram - CIM open system architecture (CIMOSA)- manufacturing enterprise wheel-CIM architecture - Product data management.

Communication fundamentals- local area networks -topology - LAN implementations - network management and installations.

UNIT –V   
Open system AND DATABASE FOR CIM                                        
          8

Open systems-open system inter connection - manufacturing automations protocol and technical office protocol (MAP /TOP)

Development of databases -database terminology- architecture of database systems-data modeling and data associations -relational data bases - database operators - advantages of data base and relational database.

TOTAL: 45
Text Books

1. Mikell.P.Groover “Automation, Production Systems and computer integrated manufacturing”, Pearson Education 2001.

Reference Books

1. Yorem koren, “Computer Integrated Manufacturing system”, McGraw-Hill, 1983.

.
2.   Ranky, Paul G., “Computer Integrated Manufacturing”, Prentice Hall International    1986.


3.   David D.Bedworth, Mark R.Hendersan, Phillip M.Wolfe “Computer Integrated Design and   

       Manufacturing”, McGraw-Hill Inc.

4.    Roger Hanman “Computer Intergrated Manufacturing”, Addison –Wesley, 1997.

5.    Mikell.P.Groover and Emory Zimmers Jr., “CAD/CAM", Prentice hall of India Pvt. Ltd.,

       New Delhi-1.1998.

6.    Kant Vajpayee S, “Principles of computer integrated manufacturing”, Prentice Hall India, 

       2003.

7.    Radhakrishnan P, Subramanyan S.and Raju V., “CAD/CAM/CIM”, 2nd Edition New Age 

       International (P) Ltd, New Delhi. 2000.

08AA703
             POWER PLANT ENGINEERING 
           

         3 0 0 100

UNIT –I   Introduction to Power Plants AND Boilers

          
          9

Layout of Steam, Hydel, Diesel, MHD, Nuclear and Gas Turbine Power Plants , Combined Power Cycles. Comparison and Selection, Load Duration Curves, Steam Boilers and Cycles, High Pressure and Super Critical Boilers, Fluidized Bed Boilers.

UNIT –II   Steam Power Plant





          
          9

Fuel and Ash Handling, Combustion Equipment for burning coal, Mechanical Stokers, Pulverizer, Electrostatic Precipitator, Draught- different types. Surface Condenser Types, Cooling Towers.

UNIT –III   Nuclear and Hydel Power Plants 


                      9

Nuclear Energy, Fission, Fusion Reaction. Types of Reactors, pressurized water reactor, Boiling Water Reactor, Waste Disposal and safety. Hydel Power Plant- Essential Elements, Selection of Turbines, Governing of Turbines, Micro Hydel developments.

UNIT –IV   Diesel and Gas Turbine Power Plant


                      9 

Types of Diesel Plants, Components, Selection of Engine Type, Applications. Gas Turbine Power Plant, Fuels, Gas Turbine Material, Open and Closed Cycles. Reheating, Regeneration and Inter-cooling, Combined Cycle.

UNIT –V   Other Power PlanTs and Economics of Power Plants            9

Geo thermal, OTEC, Tidal, Pumped storage, solar thermal central receiver system, Cost of Electric Energy, Fixed and operating Costs, Energy Rates. Types of Tariffs, Economics of load sharing, comparison of economics of various power plants.

                          TOTAL: 45

Text Books

1. EI- Wakil M.M, Power Plant Technology, McGraw-Hill 1984.

2. Arora S.C and Domkundwar S, A Course in Power Plant Engineering, Dhanpatrai, 2001.

3. Nag P.K,  Power Plant Engineering, Tata McGraw-Hill, Third Edition, 2007.

Reference Books

1. G.R. Nagpal, Power Plant Engineering, Hanna Publishers, 1998.

2. K.K.Ramalingam, Power Plant Engineering, Scitech Publications, 2002.

3. G.D.Rai, Introduction to Power Plant Technology, Khanna Publishers, 1995.

4. R.K.Rajput, Power Plant Engineering, Laxmi Publications, 1995.

5. Frank D.Graham Power Plant Engineers Guide, D.B, Taraporevala Sons  Co, New Delhi, 1993

6. T.Morse Frederick, Power Plant Engineering, Prentice Hall of India, 1998.

08AA704

         FINITE ELEMENT ANALYSIS
               
      3  1  0  100

UNIT –I   Introduction







          9

Historical background – Matrix approach – Application to the continuum – Discretisation – Matrix algebra – Gaussian elimination – Governing equations for continuum – Classical Techniques in FEM – Weighted residual method – Rayleigh Ritz method

UNIT –II   One dimensional problems                                                        
          9

Finite element modeling – Coordinates and shape functions- Potential energy approach – Galarkin approach – Assembly of stiffness matrix and load vector – Finite element equations – Quadratic shape functions – Applications to plane trusses

UNIT –III   Two dimensional continuum                                                    
          9


Introduction – Finite element modelling – Scalar valued problem – Poisson equation –Laplace equation – Triangular elements – Element stiffness matrix – Force vector – Galarkin approach - Stress calculation – Temperature effects for one dimensional problem.

UNIT –IV   Axisymmetric continuum                                                

         9

Axisymmetric formulation using cylindrical coordinates – Element stiffness matrix and force vector – Galarkin approach – Body forces and temperature effects – Stress calculations – Boundary conditions 

UNIT –V   Isoparametric Elements for two dimensional 

                   continuum                                                                                                             9

The four node quadrilateral – Shape functions – Element stiffness matrix and force vector – Numerical integration - Stiffness integration – Stress calculations – Four node quadrilateral for axisymmetric problems- Eight and nine node rectangular elements.
                                                                   TUTORIALS: 15   TOTAL: 60 

Text Books

1.Chandrupatla T.R., and Belegundu A.D., “Introduction to Finite Elements in Engineering”, 

   Pearson Education 2002, 3rd Edition.

2.David V Hutton “Fundamentals of Finite Element Analysis”2004. McGraw-Hill Int. Ed. 

Reference Books 

1.Rao S.S., “The Finite Element Method in Engineering”, Pergammon Press, 1989

2.Logan D.L., “A First course in the Finite Element Method”, Third Edition, Thomson Learning, 

   2002

3.Robert D.Cook., David.S, Malkucs Michael E Plesha, “Concepts  and Applications of  Finite 

   Element Analysis” 4 Ed. Wiley, 2003.

4.Reddy J.N., “An Introduction to Finite Element Method”, McGraw-Hill International Student 

   Edition, 1985

5.O.C.Zienkiewicz and R.L.Taylor, “The Finite Element Methods, Vol.1”, “The basic 

  formulation and linear problems, Vol.1”, Butterworth Heineman, 5th Edition, 2000.

08AAE**    ELECTIVE - II

08AAE**    ELECTIVE - III

08AA705              CAD /CAM LABORATORY                                                           0 0 3  100

A. Computer Aided Design (CAD)


3D Part modeling – protrusion, cut, sweep, draft, loft, blend, rib

Editing – Move, Pattern, Mirror, Round, Chamfer

Assembly – creating assembly from parts – assembly constraints

Conversion of 3D solid model to 2D drawing - different views, sections, isometric view and dimensioning

Introduction to Surface Modeling

3D modeling of machine elements like Flanged coupling, screw jack etc.

B.  Computer Aided Manufacturing (CAM)

1.
Manual Part Programming (Using G And M Codes) In CNC lathe
 

1.1
Part programming for Linear and Circular interpolation, Chamfering and Grooving

1.2    
Part programming using standard canned cycles for Turning, Facing, Taper turning and Thread cutting

2. 
Manual Part Programming (Using G And M Codes) In CNC Milling

2.1 
Part programming for Linear and Circular interpolation and Contour motions.

2.2 
Part programming involving canned cycles for Drilling, Peck drilling, and Boring.

C. Simulation And NC Code Generation 


NC code generation using CAD / CAM softwares - Post processing for standard CNC Controls like FANUC, Hiedenhain etc.

08AA706        IDENTIFICATION OF PROJECT WORK                                              0 0 3 -

OBJECTIVE

The objective of the project work is to enable the students in convenient groups of not more than 4 members on a project involving theoretical and experimental studies related to the branch of study. Every project work shall have a guide who is the member of the faculty of the institution. 

Three periods per week shall be allotted during the odd semester in the time table and this time shall be utilized by the students to form the project team, fixing the supervisor, approach industries to sponsor the project. At the end of the odd semester, team of students are able to fix the project title and area of work so as to pursue the project during semester holidays. 

Twelve periods per week (during even semester) shall be allotted in the time table and this time shall be utilized by the students to receive the directions from the guide, on library reading, laboratory work, computer analysis or field work as assigned by the guide and also to present in periodical seminars on the progress made in the project.

Each student shall finally produce a comprehensive report covering background information, literature survey, problem statement, project work details and conclusion. This final report shall be typewritten form as specified in the guidelines.

SEMESTER VIII
08AA801
                 TOTAL QUALITY MANAGEMENT                                 3   0 0 100

                                 (Common to MECH, EEE, ECE, EIE, CSE, IT and AERO)

UNIT - I
INTRODUCTION






 
          9
Definition of Quality, Dimensions of Quality, Quality Planning, Quality costs - Analysis Techniques for Quality Costs, Basic concepts of Total Quality Management, Historical Review, Principles of TQM, Leadership – Concepts, Role of Senior Management, Quality Council, Quality Statements, Strategic Planning, Deming Philosophy, Barriers to TQM Implementation.

UNIT - II     TQM PRINCIPLES



                                  

          9

Customer satisfaction – Customer Perception of Quality, Customer Complaints, Service Quality, Customer Retention, Employee Involvement – Motivation, Empowerment, Teams, Recognition and Reward, Performance Appraisal, Benefits, Continuous Process Improvement – Juran Trilogy, PDSA Cycle, 5S, Kaizen, Supplier Partnership – Partnering, sourcing, Supplier Selection, Supplier Rating, Relationship Development, Performance Measures – Basic Concepts, Strategy, Performance Measure-Business Excellence Model-Rajiv Gandhi National Quality Award

UNIT – III   STATISTICAL PROCESS CONTROL (SPC)
           


          9

The seven tools of quality, Statistical Fundamentals – Measures of central Tendency and Dispersion, Population and Sample, Normal Curve, Control Charts for variables and attributes, Process capability, Concept of six sigma, New seven Management tools. 

UNIT – IV   TQM TOOLS

                                      


                      9

Benchmarking – Reasons to Benchmark, Benchmarking Process, Quality Function Deployment (QFD) – House of Quality, QFD Process, Benefits, Taguchi Quality Loss Function, Total Productive Maintenance (TPM) – Concept, Improvement Needs, FMEA – Stages of FMEA.

UNIT – V   QUALITY SYSTEMS
                                      


                      9

Introduction, Consensus, Scope, Selection and Use of the ISO 9000:2000, The ISO 9000 Family, Implementing the ISO 9001:2000 Quality Management System – Elements, Implementation of Quality System, Documentation, Quality Auditing, QS 9000, ISO 14000 – Concept, Requirements and Benefits. 

      

TOTAL: 45

REFERENCE BOOKS

1. Dale H.Besterfiled, et al.,  Total Quality Management, Pearson Education Asia, 1999. (Indian reprint 2002).

2. Subburaj Ramasamy,Total Quality Management, Tata McGraw Hill,NewDelhi,2005

3. James R.Evans & William M.Lidsay, The Management and Control of Quality, (6th /e), South-Western (Thomson Learning), 2005, (ISBN 978-81-315-0136-8)

4. Narayana V. and Sreenivasan, N.S. Quality Management – Concepts and Tasks, 

5. New Age International 1996.

08AAE**    ELECTIVE –IV

08AAE**    ELECTIVE -V

08AA802        COMPUTER AIDED SIMULATION AND  

                        ANALYSIS LABORATORY                                                                   0 0 3 100

A. Simulation  









1. Simulation of Air conditioning system with condenser temperature and evaporator     temperatures as input to get COP using C /MAT Lab.

2. Simulation of Hydraulic / Pneumatic cylinder using C / MAT Lab.

3. Simulation of cam and follower mechanism using C / MAT Lab.  




B. Analysis (Simple Treatment only)








1. Stress analysis of a plate with a circular hole.

2. Stress analysis of rectangular L bracket

3. Stress analysis of an axi-symmetric component

4. Stress analysis of beams (Cantilever, Simply supported, Fixed ends)

5. Mode frequency analysis of a  2 D component

6. Mode frequency analysis of beams (Cantilever, Simply supported, Fixed ends)

7. Harmonic analysis of a 2D component

8. Thermal stress analysis of a 2D component 

9. Conductive heat transfer analysis of a 2D component

10. Convective heat transfer analysis of a 2D component

08AA803                                                    PROJECT WORK                                      0 0 6   200

The objective of the project work is to enable the students in convenient groups of not more than 4 members on a project involving theoretical and experimental studies related to the branch of study. Every project work shall have a guide who is the member of the faculty of the institution. 

Twelve periods per week (during even semester) shall be allotted in the time table and this time shall be utilized by the students to receive the directions from the guide, on library reading, laboratory work, computer analysis or field work as assigned by the guide and also to present in periodical seminars on the progress made in the project.

Each student shall finally produce a comprehensive report covering background information, literature survey, problem statement, project work details and conclusion. This final report shall be typewritten form as specified in the guidelines.

ELECTIVES

08AAE01                     UNCONVENTIONAL MACHINING PROCESS   
         3 0 0 100
UNIT – I   Introduction






      
          5

Unconventional machining Process – Need – clarification – Brief overview of all techniques.

UNIT – II   Mechanical Energy Based Processes


                    10

Abrasive Jet Machining – Water Jet Machining – Ultrasonic Machining. (AJM, WJM and USM). Working Principles – equipment used – Process parameters – MRR-Variation in techniques used – Applications.

UNIT – III   Electrical Energy Based Processes



          8

Electric Discharge Machining (EDM)- working Principles-equipments-Process Parameters-MRR- electrode / Tool – Power Circuits-Tool Wear – Dielectric – Flushing – Wire cut EDM – Applications.

UNIT – IV   Chemical and Electro-Chemical Energy Based 

                      Processes 
                                                                                                        12

Chemical machining and Electro-Chemical machining (CHM and ECM)-Etchants-maskant-techniques of applying maskants-Process Parameters – MRR-Applications.

Principles of ECM-equipments-MRR-Electrical circuit-Process Parameters-ECG and ECH Applications.

UNIT – V   Thermal Energy Based Processes



        10

Laser Beam machining (LBM), plasma Arc machining (PAM) and Electron Beam Machining (EBM). Principles-Equipment-Types-Beam control techniques – Applications.

TOTAL: 45

Text Books

1. Vijay.K. Jain “Advanced Machining Processes” Allied Publishers Pvt. Ltd., New Delhi 

(2002) ISBN 81-7764-294-4.

2. Paul De Garmo, J.T.Black, and Ronald.A.Kohser, “Material and Processes in Manufacturing” Prentice Hall of India Pvt. Ltd., New Delhi (8th Edition) (2001) ISBN – 81-203-1243-0.

Reference Books

1. Benedict. G.F. “Nontraditional Manufacturing Processes” Marcel Dekker Inc., New York (1987).

2. Pandey P.C. and Shan H.S. “Modern Machining Processes” Tata McGraw-Hill, New Delhi (1980).

3. Mc Geough, “Advanced Methods of Machining” Chapman and Hall, London (1998).

08AAE02                     RAPID   PROTOTYPING   AND   TOOLING                        3 0 0 100


UNIT – I   INTRODUCTION TO PRODUCT DEVELOPMENT AND DESIGN                 7

Introduction: Need for time compression in product development, Product development – conceptual design – development – detail design – prototype – tooling.

UNIT – II   STEREO LITHOGRAPHY AND DMLS SYSTEMS

                      9

Classification of RP systems, Stereo lithography systems – Principle – process parameters – process details – machine details, Applications.

Direct Metal Laser Sintering (DMLS) system – Principle – process parameters – process details – machine details, Applications.

UNIT – III  FUSION DEPOSITION MODELING AND LAMINATED OBJECT 
                     MANUFACTURING






                      9
Fusion Deposition Modeling – Principle – process parameters – process details – machine details, Applications.

Laminated Object Manufacturing – Principle – process parameters – process details – machine details, Applications. 

UNIT – IV   SOLID GROUND CURING AND 3-DIMENSIONAL PRINTERS                 10

Solid Ground Curing – Principle – process parameters – process details – machine details, Applications.

3-Dimensional printers – Principle – process parameters – process details – machine details, Applications. 

UNIT – V   OTHER PROCESESS AND APPLICATIONS OF RP

                    10

Laser Engineering Net Shaping (LENS), Ballistic Particle Manufacturing (BPM) – Principle.

Introduction to rapid tooling – direct and indirect method, software for RP – STL files,

Application of Rapid prototyping in Medical field.

 TOTAL: 45
Text Book:

1. Pham, D.T. & Dimov.S.S., Rapid manufacturing, Springer-Verlag, London, 2001.

Reference:

1. Terry wohlers, Wohlers Report 2000, Wohlers Associates, USA, 2000.

08AAE03
            REFRIGERATION AND AIR CONDITIONING    
        3 1 0  100           

UNIT – I   REFRIGERATION CYCLE                    




          9

Review of thermodynamic principles of refrigeration. Concept of Aircraft refrigeration system. Vapour compression refrigeration cycle - use of P-H charts - multistage and multiple evaporator systems - cascade system - COP comparison. Vapor absorption refrigeration system. Ammonia water and Lithium Bromide water systems. Steam jet refrigeration system.                 

2.  
UNIT – II  REFRIGERANTS, SYSTEM COMPONENTS AND BALANCING                 9

Compressors - reciprocating and rotary (elementary treatment.) - condensers - evaporators - cooling towers. Refrigerants - properties - selection of refrigerants, Alternate Refrigerants, Refrigeration plant controls - testing and charging of refrigeration units. Balancing of system components. Applications to refrigeration systems - ice plant - food storage plants - milk -chilling plants – refrigerated cargo ships.

             

UNIT – III   PSYCHROMETRY







          9

Psychrometric processes- use of psychrometric charts -  - Grand and Room Sensible Heat Factors - bypass factor - requirements of comfort air conditioning - comfort charts - factors governing optimum effective temperature, recommended design conditions and ventilation standards. 

             

UNIT – IV   COOLING LOAD CALCULATIONS




          9

Types of load - design of space cooling load - heat transmission through building. Solar radiation - infiltration - internal heat sources (sensible and latent) - outside air and fresh air load - estimation of total load - Domestic, commercial and industrial systems - central air conditioning systems.

UNIT – V   AIRCONDITIONING



          


                      9

Air conditioning equipments – air cleaning and air filters - humidifiers - dehumidifiers - air washers - condenser – cooling tower and spray ponds - elementary treatment of duct design - air distribution system. Thermal insulation of air conditioning systems. - applications: car, industry, stores, and public buildings 

TUTORIALS: 15   TOTAL: 60 

Text Books

1. Manohar Prasad, "Refrigeration and Air Conditioning", Wiley Eastern Ltd., 1983.

2. Arora. C.P., "Refrigeration and Air Conditioning", Tata McGraw-Hill New Delhi, 1988.

References Books

1. Roy.J Dossat, “Principles of Refrigeration”, Pearson Education 1997.

2. Jordon and Prister, “Refrigeration and Air Conditioning”, Prentice Hall of India PVT Ltd., New Delhi, 1985.

3. Stoecker N.F and Jones, "Refrigeration and Air Conditioning", TMH, New Delhi, 1981.

08AAE04
                   VIBRATION AND NOISE CONTROL 
           
      3  1  0  100

UNIT – I   BASICS OF VIBRATION 






          9

Introduction, classification of vibration: free and forced vibration, undamped and damped vibration, linear and non linear vibration, response of damped and undamped systems under harmonic force, analysis of single degree and two degree of freedom systems, torsional vibration, determination of natural frequencies.

UNIT – Ii   BASICS OF NOISE







          9

Introduction, amplitude, frequency, wavelength and sound pressure level, addition, subtraction and averaging decibel levels, noise dose level, legislation, measurement and analysis of noise, measurement environment, equipment, frequency analysis, tracking analysis, sound quality analysis.

UNIT – Iii   AUTOMOTIVE NOISE SOURCES


                     

          9

Noise Characteristics of engines, engine overall noise levels, assessment of combustion noise, assessment of mechanical noise, engine radiated noise, intake and exhaust noise, engine accessory contributed noise, transmission noise, aerodynamic noise, tyre noise, brake noise.

UNIT – Iv   CONTROL TECHNIQUES





         
          9

Vibration isolation, tuned absorbers, untuned viscous dampers, damping treatments, application dynamic forces generated by IC engines, engine isolation, crank shaft damping, modal analysis of the mass elastic model shock absorbers.

UNIT – v   SOURCE OF NOISE AND CONTROL


                     
          9

Methods for control of engine noise, combustion noise, mechanical noise, predictive analysis, palliative treatments and enclosures, automotive noise control principles, sound in enclosures, sound energy absorption, sound transmission through barriers

TUTORIALS: 15   TOTAL: 60
Text Books

1. Singiresu S.Rao - “Mechanical Vibrations” - Pearson Education, 2004.

2. Kewal Pujara “Vibrations and Noise for Engineers, Dhanpat Rai and Sons, 1992. 

Reference Books

1. Bernard Challen and Rodica Baranescu - “Diesel Engine Reference Book” - Second edition - SAE International - ISBN 0-7680-0403-9 – 1999.

2. Julian Happian-Smith - “An Introduction to Modern Vehicle Design”- Butterworth-Heinemann, ISBN 0750-5044-3 - 2004

3. John Fenton - “Handbook of Automotive body Construction and Design Analysis - Professional Engineering Publishing, ISBN 1-86058-073- 1998.

08AAE05
                   RENEWABLE SOURCES OF ENERGY                        3  0  0  100

UNIT –I   ENERGY AND ENVIRONMENT




                      9
Primary energy sources - world energy resources-Indian energy scenario-energy cycle of the earth –environmental aspects of energy utilisation, CO2 emissions and Global warming–renewable energy resources and their importance. Potential impacts of harnessing the different renewable energy resources.


UNIT –Ii   SOLAR ENERGY     




     
         

          9 

Principles of solar energy collection -.solar radiation - measurements - instruments - data and estimation- types of collectors - characteristics and design principles of different type of collectors - performance of collectors - testing of collectors. Solar thermal applications - water heaters and air heaters - performance and applications - simple calculations - solar cooling - solar drying - solar ponds - solar tower concept - solar furnace.

UNIT –iiI   WIND, TIDAL AND GEO THERMAL ENERGY  

         
          9

Energy from the wind - general theory of windmills - types of windmills - design aspects of horizontal axis windmills - applications. Energy from tides and waves – working principles of tidal plants and ocean thermal energy conversion plants - power from geothermal energy - principle of working of geothermal power plants.                

4. 
UNIT –Iv   BIO ENERGY






         

       9

Energy from bio mass and bio gas plants -various types - design principles of biogas plants - applications. Energy from wastes - waste burning power plants - utilization of industrial and municipal wastes - energy from the agricultural wastes.               

UNIT –v   OTHER RENEWABLE ENERGY SOURCES


         
          9

Direct energy conversion (Description, principle of working and basic design aspects only) – Magneto hydrodynamic systems (MHD) - thermoelectric generators – thermionic generators - fuel cells - solar cells - types, Emf generated, power output, losses and efficiency and applications. Hydrogen conversion and storage systems                          

TOTAL: 45

Text Books

1. Rai G.D, “Non conventional Energy sources” (1999) Khanna Publishers, New Delhi

2. Sukhatme, S.P., Solar Energy, 2nd edition, TMH, 2003

Reference Books

1.  Sulton, “Direct Energy Conversion”, McGraw-Hill, 1966.

2.  Duffie and Beckmann, “Solar Energy Thermal Processes, John Wiley, 1974.

3. Garg. H. P and Prakash. J., “Solar Energy - Fundamentals and applications”, TMH, New 

    Delhi, 1997.

4. Ashok V Desai, “Non-conventional Energy”, Wiley Eastern Ltd, New Delhi, 1990.

08AAE06
QUALITY CONTROL AND RELIABILITY ENGINEERING      3  1  0  100

(Use of approved statistical table is permitted in the examination)

UNIT – I   INTRODUCTION AND PROCESS CONTROL FOR VARIABLES
        10   

Introduction, definition of quality, basic concept of quality, definition of SQC, benefits and limitation of SQC, Quality assurance, Quality cost-Variation in process- factors – process capability – process capability studies and simple problems – Theory of control chart- uses of control chart – Control chart for variables – X chart, R chart and ( chart.

UNIT – II   PROCESS CONTROL FOR ATTRIBUTES   
         
                                  8 

Control chart for attributes –control chart for proportion or fraction defectives – p chart and np chart – control chart for defects – C and U charts, State of control and process out of control identification in charts.








UNIT   – III  
ACCEPTANCE SAMPLING 


         


         9


Lot by lot sampling – types – probability of acceptance in single, double, multiple sampling techniques – O.C. curves – producer’s Risk and consumer’s Risk. AQL, LTPD, AOQL concepts-standard sampling plans for AQL and LTPD- uses of standard sampling plans.







UNIT   – IV  
LIFE TESTING - RELIABILITY 


        

                     9


Life testing – Objective – failure data analysis, Mean failure rate, mean time to failure, mean time between failure, hazard rate, system reliability, series, parallel and mixed configuration – simple problems. Maintainability and availability – simple problems. 
UNIT   – V  
QUALITY AND RELIABILITY 


        


          9

Reliability improvements – techniques- use of Pareto analysis – design for reliability – redundancy unit and standby redundancy – Optimization in reliability – Product design – Product analysis – Product development – Product life cycles.




TUTORIALS: 15   TOTAL: 60
Text Books

1. Grant, Eugene .L “Statistical Quality Control”, McGraw-Hill, 1996.

2. L.S.Srinath, “Reliability Engineering”, Affiliated East west press, 1991. 

3. Douglac C.Montgomery, “Introduction To Statistical Quality Control”, John viley and sons, 

      1990

Reference Books 

1. Monohar Mahajan, “Statistical Quality Control”, Dhanpat Rai and Sons, 2001.

2. R.C.Gupta, “Statistical Quality control”, Khanna Publishers, 1997.

3. Besterfield D.H., “Quality Control”, Prentice Hall, 1993.

4. Sharma S.C., “Inspection Quality Control and Reliability”, Khanna Publishers, 1998.

5. Danny Samson, “Manufacturing and Operations Strategy”, Prentice Hall, 1991

6. Connor, P.D.T.O., “ Practical Reliability Engineering”, John Wiley, 1993

08AAE07
                                           ROBOTICS


                  3  0  0  100

UNIT – I   FUNDAMENTALS OF ROBOT


         
         

          7

Robot – Definition – Robot Anatomy – Co-ordinate Systems, Work Envelope, types and classification – Specifications – Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Load – Robot Parts and Their Functions – Need for Robots – Different Applications

UNIT – II   ROBOT DRIVE SYSTEMS AND END EFFECTORS


        10

Pneumatic Drives – Hydraulic Drives – Mechanical Drives – Electrical Drives – D.C. Servo Motors, Stepper Motor, A.C. Servo Motors – Salient Features, Applications and Comparison of all these Drives

End Effectors – Grippers – Mechanical Grippers, Pneumatic and Hydraulic Grippers, Magnetic Grippers, Vacuum Grippers; Two Fingered and Three Fingered Grippers; Internal Grippers and External Grippers; Selection and Design Considerations 


UNIT – III   SENSORS AND MACHINE VISION


                                10

Requirements of a sensor, Principles and Applications of the following types of sensors – Position of sensors (Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders, Pneumatic Position Sensors), Range Sensors (Triangulation Principle, Structured, Lighting Approach, Time of Flight Range Finders, Laser Range Meters), Proximity Sensors (Inductive, Hall Effect, Capacitive, Ultrasonic and Optical Proximity Sensors), Touch Sensors, (Binary Sensors, Analog Sensors), Wrist Sensors, Compliance Sensors, Slip Sensors











Camera, Frame Grabber, Sensing and Digitizing Image Data – Signal Conversion, Image Storage, Lighting Techniques. Image Processing and Analysis – Data Reduction, Segmentation, Feature Extraction, Object Recognition, Other Algorithms. Applications – Inspection, Identification, Visual Serving and Navigation.

UNIT – IV   ROBOT KINEMATICS AND ROBOT PROGRAMMING
       
        10

Forward Kinematics, Inverse Kinematics and Differences; Forward Kinematics and Reverse Kinematics of Manipulators with Two, Three Degrees of Freedom (In 2 Dimensional), Four Degrees of Freedom (In 3 Dimensional) – Deviations and Problems

Teach Pendant Programming, Lead through programming, Robot programming Languages – VAL Programming – Motion Commands, Sensor Commands, End effecter commands, and Simple programs

UNIT – V   IMPLEMENTATION AND ROBOT ECONOMICS

        
          8

RGV, AGV; Implementation of Robots in Industries – Various Steps; Safety Considerations for Robot Operations; Economic Analysis of Robots – Pay back Method, EUAC Method, Rate of Return Method.














TOTAL: 45

Text Books

1. 
M.P.Groover, “Industrial Robotics – Technology, Programming and Applications”, McGraw-Hill, 2001

Reference Books

1. 
Fu.K.S. Gonzalz.R.C., and Lee C.S.G., “Robotics Control, Sensing, Vision and Intelligence”, McGraw-Hill Book Co., 1987

2.   Yoram Koren, “Robotics for Engineers”, McGraw-Hill Book Co., 1992

3.  
Janakiraman.P.A., “Robotics and Image Processing”, Tata McGraw-Hill, 1995.

08AAE08
       DESIGN OF JIGS, FIXTURES AND PRESS TOOLS   
      3  1  0  100

(Use of approved design data book is permitted)

UNIT – I   Purpose types and Functions of Jigs and Fixtures     
          8

Tool design objectives - Production devices - Inspection devices - Materials used in Jigs and Fixtures – Types of Jigs - Types of Fixtures-Mechanical actuation-pneumatic and hydraulic actuation-Analysis of clamping force-Tolerance and error analysis.

UNIT – II   Jigs









          9

Drill bushes –different types of jigs-plate latch, channel, box, post, angle plate, angular post, turnover, pot jigs-Automatic drill jigs-Rack and pinion operated. Air operated Jigs components. Design and development of Jigs for given components.
UNIT – III   Fixtures








          9

General principles of boring, lathe, milling and broaching fixtures- Grinding, planning and shaping fixtures, assembly, Inspection and welding fixtures- Modular fixtures. Design and development of fixtures for given component.

UNIT – IV   Press working terminologies and elements of dies and   

          strip lay out                                                                                                   10

Press working terminology-Presses and press accessories-Computation of capacities and tonnage requirements. Elements of progressive combination and compound dies:Die block-die shoe. Bolster plate-punch plate-punch holder-guide pins and bushes – strippers – knockouts-stops –pilots-Selection of standard die sets strip lay out-strip lay out calculations

UNIT – V   Design and development of dies



                      9

Design and development of progressive and compound dies for Blanking and piercing operations. Bending dies – development of bending dies-forming and drawing dies-Development of drawing dies. Design considerations in forging, extrusion, casting and plastic dies

TUTORIALS: 15   TOTAL: 60
Text Books

1. Edward G Hoffman, “Jigs and Fixture Design”, Thomson – Delmar Learning, Singapore 

2004

      2.   Donaldson. C, “Tool Design”, Tata McGraw-Hill, 1986

Reference Books 

1.   Kempster, “Jigs and Fixtures Design”, The English Language Book Society”, 1978

2. Joshi, P.H., “Jigs and Fixtures”, Second Edition, Tata McGraw-Hill Publishing Company  

Limited, New Delhi 2004

3. Hiram E Grant, “ Jigs and Fixture” Tata McGraw-Hill, New Delhi, 2003

4. Fundamentals of Tool Design”, CEEE Edition, ASTME, 1983

5. Design Data Handbook PSG College of Technology, Coimbatore  

08AAE09                                  LEAN MANUFACTURING                                       3  0  0 100
 

 

UNIT – I   INTRODUCTION AND STRATEGIC BUSINESS ANALYSIS                         12

Inventory strategies - MRP systems and its impact an organizations- rethinking the MRP model – the lean manufacturing model-the benefits, challenges of lean think. performance metrics - productivity improvement programmes and results - impact of lead time on working capitals.

UNIT – II UNDERSTANDING PRODUCTS PROCESS AND DEMAND                             8

Scope of the lean manufacturing implementation, selection parent parts for the lean line, establishing the capacity, demand determination, process flow, factors affecting throughput   volume,  non value added activity and quality considerations.

UNIT III - LINE LAYOUT AND WORK STATION IDENTIFICATION                             8

The consequences of in-balance, lean approach to achieve balance, resource requirements, lay out of resources, designing 5S into the line design.

 

UNIT – IV KANBAN STRATEGIES                                                                                          8                                                               

Improcess kanban, single and multiple card kanban systems, advantages and disadvantages of kanban systems.

UNIT – V LEAN IMPLEMENTATION                                                                                     9

Team establishment, transformation process, project management structure, lean implementation, milestones – managing the lean manufacturing line.

                                                                                                                                                                                         TOTAL: 45
 

Text book:
1. Dennis P Hobbs, “Lean Manufacturing Implementation: A Complete Execution Manual for any Size Manufacturing”,  J.Rose  Publishing  Inc., 2003. 

Reference book: 
1.Taiichi Ohno, “Toyoto Production Systems: Beyond Large Scale Production”,  

   Productivity Press, New York, 1988

08AAE10 
              COMPUTATIONAL FLUID DYNAMICS           
      3  1  0  100
UNIT – I   GOVERNING EQUATIONS AND BOUNDARY CONDITIONS         
          9

Basics of computational fluid dynamics – Governing equations of fluid dynamics – Continuity, Momentum and Energy equations – Chemical species transport – Physical boundary conditions – Time-averaged equations for Turbulent flow - Turbulence -Kinetic -Energy Equations – mathematical behavior of PDEs on CFD: Elliptic, Parabolic and Hyperbolic equations.

UNIT – II   DISCRETIZATION AND SOLUTION METHODOLOGIES
         
          9

Methods of Deriving the Discretization Equations - Taylor Series formulation – Finite difference method – Control volume Formulation – Spectral method. 

Solution methodologies: Direct and iterative methods, Thomas algorithm, Relaxation method, Alternating Direction Implicit method.

UNIT – III   HEAT CONDUCTION





         
          9

Finite difference and finite volume formulation of steady/transient one-dimensional conduction equation, Source term linearization, Incorporating boundary conditions, Finite volume formulations for two and three dimensional conduction problems

UNIT – IV   CONVECTION AND DIFFUSION



         

          9

Finite volume formulation of steady one-dimensional convection and Diffusion problems, Central, upwind, hybrid and power-law schemes - Discretization equations for two dimensional convection and diffusion.

UNIT – V   CALCULATION OF FLOW FIELD 



         

          9

Representation of the pressure - Gradient term and continuity equation - Staggered grid - Momentum equations - Pressure and velocity corrections - Pressure - Correction equation, SIMPLE algorithm and its variants. Turbulence models: mixing length model, Two equation (k-() models.

TUTORIALS: 15   TOTAL: 60
Text Books
1.Versteeg, H.K, and Malalasekera, W., “An Introduction to Computational Fluid Dynamics: The Finite Volume Method”, Longman, 1998 

2.Ghoshdastidar, P.S., "Computer Simulation of flow and heat transfer", Tata McGraw-Hill Publishing Company Ltd., 1998.

Reference Books
1.Patankar, S.V., “Numerical Heat Transfer and Fluid Flow”, McGraw-Hill, 1980. Ane-   Books2004 Indian Edition.

2.Muralidhar, K and Sundarajan .T., “Computational Fluid Flow and Heat Transfer”, Narosa Publishing House, New Delhi, 1995.

3. Bose, T.K., “Numerical Fluid Dynamics”, Narosa publishing House, 1997.

4.Muralidhar, K and Biswas “Advanced Engineering Fluid Mechanics”, Narosa Publishing House, New Delhi, 1996.

5. Anderson, J.D., “Computational fluid dynamics – the basics with applications”, 1995.

08AAE11
       MODERN CONCEPTS OF ENGINEERING DESIGN
      3  1  0  100

UNIT – I   PRODUCT DESIGN PROCESS



         

          9

Importance of product design-Design process - Design considerations-Morphology of design - Marketing Organisation for design - Computer aided engineering-Codes and standards-Design review-Technological innovation and design process-Product and process cycles-Societal considerations in design. 
UNIT – II   PRODUCT PLANNING AND SPECIFICATION

         
                      9

Opportunities identification-evaluation-resource allocation-preproject planning-customer need identification -establishing target specification-setting the final specification.
UNIT – III   CONCEPT GENERATION, SELECTION AND TESTING
                      9

Activity of concept generation, Clarification of problem-External and internal searches-Concept exploration-Result analysis-Overview of selection methodologies-Concept screening-Concept scoring-Concept testing-Choice of survey population-Survey formats-measurement of customer response-Interpretation and analysis of results.
UNIT – IV   
PRODUCT ARCHITECTURE, INDUSTRIAL DESIGN, DESIGN FOR      

MANUFACTURE AND PROTOTYPING
                                              9

Product architecture-implications-establishment-platform planning-system level design-Need for industrial design and its impact-The Industrial design process and its management-Assessment of quality-Overview of Design for Manufacture process-Steps in DFM-Basics principles of prototyping-Prototyping technologies-Planning for prototypes.
UNIT –V     ROBUST DESIGN AND PRODUCT DEVELOPMENT ECONOMICS AND               
        INTELLECTUAL PROPERTY RIGHTS                                                              9

Design of experiments-Steps in the robust design process-Elements of economic analysis-Steps in economic analysis process-Overview of patents-Utility patents-Steps in preparing disclosure.

TOTAL: 45

Text Books

1. 
Ulrich KT., and Eppinger S. D, “Product Design and Development”, McGraw-Hill Book Company, International Edition 2003. ISBN 007 123 273 7

1. Dieter G. E., “Engineering Design”, McGraw-Hill Book Company, International Edition, 2000.  ISBN 007 116 204 6   (Unit – I) 

Reference Books

      1. Ullman D.G, “The Mechanical Design Process”, McGraw-Hill Book Co, Third Edition, 2003. ISBN 007 112281 8 

2. Otto, K.N., and Wood, K.L., “Product Design-Techniques in Reverse Engineering and New product Development”, Pearson Education, First Indian Reprint, 2004.  ISBN 81 2970271 1

3. Yousef Haik, “Engineering Design Process” Vikas Publishing House, 1999.

TUTORIALS: 15   TOTAL: 60
08AAE12
                     THERMAL TURBO MACHINES


      3  1  0  100

UNIT – I   Introduction to Turbo machines


         

          9

Turbines, Pumps, Compressors, Fans and Blowers – Stages of Turbo machines – Energy transfer between fluid and rotor – Stage velocity triangles 

Thermal Turbo machines – Classification – General energy equation – Modified to turbo machines – compression and expansion process – Velocity triangles – Work – T-S and H-S diagram, Total – to – Total and Total – to – Static efficiencies.

Dimensional analysis – Non dimensional parameters of compressible flow Turbo machines – Similarity laws, applications and limitations.

UNIT – II   Centrifugal fans and blowers



        
          9

Definition, selection and classifications –Types of blading design-velocity triangles - Stage Parameters – Flow analysis in impeller blades –Design parameter- Volute and Diffusers – Efficiencies and Losses – Fan noises – Causes and remedial measures.

Centrifugal Compressors: - Constructional details – Stage velocity triangles –– Stage work – Stage pressure rise – Stage efficiency – Degree of reaction – Slip factor – H-S diagram – Efficiencies – Performance characteristics.

UNIT – III   Axial fans and propellers



         

          9

Definition and classifications – Stage parameters – Types of fan stages-performance characteristics.

Cascade of blades – Cascade tunnel - Blade geometry-Cascade variables-Energy transfer and loss in terms of lift and drag - Axial Flow Compressors: definition and classifications – Constructional details – Stage velocity triangles – Stage work – Stage pressure rise – H-S diagram – Stage efficiencies and losses- Degree of reaction  – Radial equilibrium-Surging and Stalling – Performance characteristics.

UNIT – IV   Axial flow turbines





         
          9

Construction details –90( IFR turbine- Stage work – Stage Velocity triangles – Stage pressure rise – Impulse and reaction stage – Effect of degree of reaction – H-S diagram – Efficiencies and Losses –Performance characteristics.

UNIT – V    Radial flow turbines and wind turbines

         
          9

Constructional details –– Stage velocity triangles – H-S diagram – Stage efficiencies and losses –Performance characteristics.

Wind turbines: definition and classifications – Constructional details –Horizontal axis wind turbine- Power developed – Axial thrust – Efficiency.

   TUTORIALS: 15   TOTAL: 60
Text Books

1. Yahya, S.H., “Turbines, Compressors and Fans”, Tata McGraw-Hill Publishing   

Company, 1996.

      2. 
Dixon S.L “Fluid Mechanics, Thermodynamics of turbomachines”-2nd Edition, Pergamon press 1990.

Reference Books

1. Kadambi V and Manohar Prasad- “An Introduction to energy conversion - Vol. III”, 

      Turbomachines- Wiley Eastern India Ltd, 1977.

2. Shepherd D.H. – “Principles of Turbomachinery”- The Macmillan Company, 1969.

ME1014
08AAE13                                    COMPOSITE MATERIALS  

                  3  0  0  100

UNIT – I   INTRODUCTION TO COMPOSITES



         
          8

Fundamentals of composites - need for composites – Enhancement of properties - classification of composites – Matrix-Polymer matrix composites (PMC), Metal matrix composites (MMC), Ceramic matrix composites (CMC) – Reinforcement – Particle reinforced composites, Fibre reinforced composites. Applications of various types of composites. 

UNIT – II   POLYMER MATRIX COMPOSITES



       
        12

Polymer matrix resins – Thermosetting resins, thermoplastic resins – Reinforcement fibres – Rovings – Woven fabrics – Non woven random mats – various types of fibres. PMC processes - Hand lay up processes – Spray up processes – Compression moulding – Reinforced reaction injection moulding  - Resin transfer moulding – Pultrusion – Filament winding – Injection moulding. Fibre reinforced plastics (FRP), Glass fibre reinforced plastics (GRP).

UNIT – III   METAL MATRIX COMPOSITES



         

          9

Characteristics of MMC, Various types of Metal matrix composites Alloy vs. MMC, Advantages of MMC, Limitations of MMC, Metal Matrix, Reinforcements – particles – fibres. Effect of reinforcement - Volume fraction – Rule of mixtures. Processing of MMC – Powder metallurgy process - diffusion bonding – stir casting – squeeze casting.    

UNIT – IV   CERAMIC MATRIX COMPOSITES



        
          9

Engineering ceramic materials – properties – advantages – limitations – Monolithic ceramics - Need for CMC – Ceramic matrix  - Various types of Ceramic Matrix composites- oxide ceramics – non oxide ceramics – aluminium oxide – silicon nitride – reinforcements – particles- fibres- whiskers. Sintering - Hot pressing – Cold isostatic pressing (CIPing) – Hot isostatic pressing (HIPing). 

UNIT – V   Advances in composites 




         
          7

Carbon /carbon composites – Advantages of carbon matrix – limitations of carbon matrix Carbon fibre – chemical vapour deposition of carbon on carbon fibre perform. Sol gel technique. Composites for aerospace applications. 

TOTAL: 45

Text Books

1. Mathews F.L. and Rawlings R.D., “Composite materials: Engineering and Science”, Chapman and Hall, London, England, 1st edition, 1994.

2. Chawla K.K., “Composite materials”, Springer – Verlag, 1987

Reference Books 

1. Clyne T.W. and Withers P.J., “Introduction to Metal Matrix Composites”, Cambridge University Press, 1993.

2. Strong A.B., “Fundamentals of Composite Manufacturing”, SME, 1989.

3. Sharma S.C., “Composite materials”, Narosa Publications, 2000.

4. “Short Term Course on Advances in Composite Materials, Composite Technology Centre,   Department of Metallurgy”, IIT- Madras, December 2001.

08AAE14 
              PRODUCTION PLANNING AND CONTROL 
 
      3  0  0  100

UNIT – I   Introduction





                     
          9 

Objectives and benefits of planning and control-Functions of production control-Types of production-job- batch and continuous-Product development and design-Marketing aspect - Functional aspects-Operational aspect-Durability and dependability aspect-aesthetic aspect. Profit consideration-Standardization, Simplification and specialization-Break even analysis-Economics of a new design.

UNIT – II   Work Study



                                             

          9

Method study, basic procedure-Selection-Recording of process - Critical analysis, Development - Implementation - Micro motion and memo motion study - work measurement - Techniques of work measurement - Time study - Production study - Work sampling - Synthesis from standard data - Predetermined motion time standards.

UNIT – III   Product planning and process planning

         
          9

Product planning-Extending the original product information-Value analysis-Problems in lack of product planning-Process planning and routing-Pre requisite information needed for process planning-Steps in process planning-Quantity determination in batch production-Machine capacity, balancing-Analysis of process capabilities in a multi product system.

UNIT – IV   Production Scheduling 



                     
          9

Production Control Systems-Loading and scheduling-Master Scheduling-Scheduling rules-Gantt charts-Perpetual loading-Basic scheduling problems - Line of balance - Flow production scheduling-Batch production scheduling-Product sequencing - Production Control systems-Periodic batch control-Material requirement planning kanban –Dispatching-Progress reporting and expediting-Manufacturing lead time-Techniques for aligning completion times and due dates.

UNIT – V   Inventory Control and Recent Trends in PPC 
  
          9

Inventory control-Purpose of holding stock-Effect of demand on inventories-Ordering procedures.

Two bin system -Ordering cycle system-Determination of Economic order quantity and economic lot size-ABC analysis-Recorder procedure-Introduction to computer integrated production planning systems-elements of JUST IN TIME SYSTEMS-Fundamentals of MRP II and ERP.


TOTAL: 45

Text Books

1. Martand Telsang, “Industrial Engineering and Production Management”, S. Chand and  Company, First edition, 2000.

2. Samson Eilon, “Elements of production planning and control”, Universal Book Corpn.1984

Reference Books

1. Elwood S.Buffa, and Rakesh K.Sarin, “Modern Production / Operations Management”, 8th Ed. John Wiley and Sons, 2000.

2. K.C.Jain and L.N. Aggarwal, “Production Planning Control and Industrial Management”, Khanna Publishers, 1990.

3. N.G. Nair, “Production and Operations Management”, Tata McGraw-Hill, 1996.

4. S.N.Chary, “Theory and Problems in Production and Operations Management”, Tata McGraw Hill, 1995.

5. S.K. Hajra Choudhury, Nirjhar Roy and A.K. Hajra Choudhury, “Production Management”, Media Promoters and Publishers Pvt. Ltd., 1998. 
08AAE15
                ADVANCED STRENGTH OF MATERIALS  

      3  1  0  100

UNIT – I   Analysis of Plates





     
          8

Mathematical modeling of plates with normal loads – Point and Distributed Loads – Support conditions – Rectangular plates - Stresses along coordinate axes – Plate deformations – Axi-symmetric plates – Radial and tangential stresses – plate deflections. 

UNIT – II   Thick Cylinders and Spheres



     
        10

Equilibrium and compatibility conditions - Lame’s Theorem – Boundary conditions – distribution of radial and tangential stresses – compound cylinders – Interference fits - Stresses due to temperature distributions. 

UNIT – III   Rotating Discs






       
        10

Lame-Clayperon Theorem – radial and tangential stresses in discs due to centrifugal effects – boundary conditions – solid and hollow discs – Interference fit on shafts –Strengthening of the hub – residual stresses – Autofrettege – Discs of variable thickness – Disc profile for uniform strength. 
UNIT – IV   Beams on Elastic foundation 



         
          8

Infinite beam subjected to concentrated load – Boundary Conditions – Infinite beam subjected to a distributed load segment – Triangular load – Semi infinite beam subjected to loads at the ends and concentrated load near the ends – Short beams.

UNIT – V   Curved Beams and Contact stresses 

         

          9

Analysis of stresses in beams with large curvature – Stress distribution in curved beams – Stresses in crane hooks and C clamps – Contact Stresses – Hertz equation for contact stresses – applications to rolling contact elements.

TUTORIALS: 15   TOTAL: 60    

Text Books

1. 
Boresi A.P., Schmidt R.J., “Advanced Mechanics of Materials”, John Wiley and Sons, Sixth edition, 2003. 

      2. 
Dally J.W. and Riley W.F, “Experimental Stress Analysis”, John Wiley and Sons 2003

Reference Books 

1. Burr A. H., CheathAm J.B., “Mechanical Analysis and Design”, Prentice Hall of India, Second edition, 2001.

2. Den-Hartog J.P., “Strength of Materials”, John Wiley and Sons.

08AAE16                             PRODUCT DESIGN AND COSTING     
                  3  1  0  100

UNIT – I   PRODUCT DESIGN AND DEVELOPMENT


        
         8


Principles of creativity in design- integrated product development and concurrent engineering – Product analysis – Criteria for product design – Market research – Design for customer and design for manufacture – Product life cycle.




UNIT – II   ECONOMICS OF DESIGN




     
         
         9


Breaks even point - Selection of optimal materials and processes – Material layout planning – Value analysis – Re-engineering and its impact on product development.











 

UNIT – III   PRODUCT MODELING


                   


         9


Product modeling – Definition of concept - fundamental issues – Role and basic requirement of process chains and product models –Types of product models – model standardization efforts – types of process chains – industrial demands.



UNIT – IV   PRODUCT COSTING





       
       10

Bill of materials – Outline Process charts – Concepts of operational standard time - Work measurement by analytical estimation and synthesis of time – Budgets times – Labor cost and material cost at every stage of manufacture – W.I.P. costing




UNIT – V   RECENT ADVANCES AND CONCEPTS IN PRODUCT DESIGN                   9

Fundamentals of FEM and its significance to product design – Product life cycle management – Intelligent information system – Concept of Knowledge based product and process design.










       TUTORIALS: 15   TOTAL: 60

Text Books

1. Sameul Eilon – “Elements of Production Planning and Control” – McMillan and Company, 1962.

2. Jones S.W., “Product Dosing and Process Selection”, Butterworth Publications, 1973

3. Karl T. Ulrich, Stephen D. Eppinger – “Product Design and Development”, McGraw-Hill, 1994

Reference Books

1. Harry Nystrom – “Creativity and Innovation”, John Wiley and Sons, 1979

2. George E. Dieter, “Engineering Design – Materials and process approach”, Tata McGraw-Hill, 1991

3.   
Donald E. Carter – “Concurrent Engineering”, Addison Wesley, 1992.

08AAE17
                          OPERATIONS RESEARCH  

                 3   1  0  100

UNIT – I   Linear model

         





          9

The phases of OR study – formation of an L.P model- graphical solution – simplex algorithm – artificial variables technique– Big M method, two phase method. 

UNIT – II   Transportation problem

         



          9

Optimal solution by north west corner method- least cost method – vogels approximation  method – optimality test – MOBI method.

Assignment problem – formulation – Hungarian method -unbalanced assignment problem.

UNIT – III   Network models




         

          9

Shortest route – minimal spanning tree - maximum flow models – project network- CPM and PERT network-critical path scheduling.

UNIT – IV   Replacement models





         
          9

Replacement of items that deteriorate with time – value of money changing with time –not charging with time – optimum replacement policy – individual and group replacement. Sequencing problem: models with n jobs with 2 machines – problem with n jobs with 3 machines.

UNIT – V   Queuing theory:







          9

Queuing models – queuing systems and structures – notation –parameter – single server and multiserver models – Poisson input – exponential service – constant rate service – infinite population.






TUTORIALS: 15   TOTAL: 60
Text Books 

1. Taha H.A, “Operation Research”, Pearson Education sixth edition, 2003

2. Wagner, “Operations Research”, Prentice Hall of India, 2000. 
Reference Books
1. Hira and Gupta “Introduction to Operations Research”, S.Chand and Co.2002

2. Hira and Gupta “ Problems in Operations Research”, S.Chand and Co,2002.

3. Panneerselvam, ‘Operations Research” Prentice Hall of India, 2003.

08AAE18                           WELDING TECHNOLOGY                                            3 0 0 100

UNIT – I   INTRODUCTION                                                                                                   10
                                      

Comparison between casting and welding processes, definition of welding as per AWS, weldability, heat affected zone, weld decay, basic welding positions and joint types. Welding symbols – types of welding processes

UNIT – II   GAS AND ARC WELDING                                                                                     8

Gas welding, principle and equipment, applications and selection, arc welding, principle, electrodes, energy source characteristics.

UNIT – III   SPECIAL WELDING PROCESSES (FUSION)                                                   9

TIG and MIG welding processes, ESW, discussion on LBW, EBW, PAW, Carbon arc welding and Atomic Hydrogen welding, applications and selection.

UNIT – IV   SPECIAL WELDING PROCESSES (NON-FUSION)                                         9

Resistance welding, friction and ultrasonic welding processes, comparison of the processes with the objective of welding, applications and selection.

UNIT – V   INSPECTION AND TESTING OF WELDMENTS                                              9

Welding defects, remedies, pre and post heat treatments, destructive test methods, NDT of weldments.

TOTAL: 45
Text Books:
1.   Little R.L, "Welding and Welding Technology", Tata McGraw Hill, New Delhi, 2004.

2.  Jeffus and Larry, "Welding Principles and applications", Delmar Publishers, New York, 1999.

 

Reference Book:
1.  AWS Welding Handbooks, AWS,  New York, 1995.
08AAE19
                  ENTREPRENEURSHIP DEVELOPMENT

      3  0  0  100

(Common to Mechanical and Aeronautical Engineering)
UNIT – I   ENTREPRENEURSHIP




         

          9
Entrepreneur – Types of Entrepreneurs – Difference between Entrepreneur and Intrapreneur – Entrepreneurship in Economic Growth, Factors Affecting Entrepreneurical Growth.

UNIT – II   MOTIVATION 





         

          9

Major Motives Influencing an Entrepreneur – Achievement Motivation Training, self Rating, Business Game, Thematic Apperception Test – Stress management, Entrepreneurship Development Programs – Need, Objectives.

UNIT – III   BUSINESS 






         

          9

Small Enterprises – Definition, Classification – Characteristics, Ownership Structures – Project Formulation – Steps involved in setting up a Business – identifying, selecting a Good Business opportunity, Market Survey and Research, Techno Economic Feasibility Assessment – Preparation of Preliminary Project Reports – Project Appraisal – Sources of Information – Classification of Needs and Agencies.

UNIT – IV   FINANCING AND ACCOUNTING



    
                      9

Need – Sources of Finance, Term Loans, Capital Structure, Financial Institution, management of working Capital, Costing, Break Even Analysis, Network Analysis Techniques of PERT/CPM – Taxation – Income Tax, Excise Duty – Sales Tax.

UNIT –V   SUPPORT TO ENTREPRENEURS




                      9

Sickness in small Business – Concept, Magnitude, causes and consequences, Corrective Measures – Government Policy for Small Scale Enterprises – Growth Strategies in small industry – Expansion, Diversification, Joint Venture, Merger and Sub Contracting.

TOTAL: 45
Text Books

1. S.S.Khanka “Entrepreneurial Development” S.Chand and Co. Ltd. Ram Nagar New Delhi,    1999.

2. Hisrich R D and Peters M P, “Entrepreneurship” 5th Edition Tata McGraw-Hill, 2002.

Reference Books

1. Rabindra N. Kanungo “Entrepreneurship and innovation”, Sage Publications, New Delhi, 1998.

2. EDII “ Faulty and External Experts – A Hand Book for New Entrepreneurs Publishers: Entrepreneurship Development” Institute of India, Ahmadabad, 1986.

08AAE20

            SPECIAL CASTING TECHNIQUES 
          
         3 0 0 100

UNIT–I   INTRODUCTION 







          9

Need for special casting techniques, comparison of casting process with respect to properties and surface finish of the castings, effect of mold material on surface finish and properties.       

Discussion On Shell Molding: Advantages and limitations, applications.

UNIT–II   CENTRIFUGAL CASTING                                                                                       9

Modelling of free surface of a rotating liquid-effect of speed of rotation on the geometry of the surface-Discussion on centrifugal casting and its variants, applications.


UNIT–III   DISCUSSION OF PRESSURE DIE CASTING 



          9

Effect of pressure on properties and cycle time, applications.







                   

UNIT–IV   FABRICATION OF METAL MATRIX COMPOSITES 

                      9

Casting route for fabrication of metal matrix composite, squeeze casting, spray deposition, in situ composite, process, applications.

UNIT–V   MATHEMATICAL MODELING OF CASTING PROCESS                                9

Modeling of molten metal flow, heat transfer and freezing. Solutions to the equations and validation of results, case studies. Design of castings- case studies.
 

TOTAL: 45

Text Books

1. Henine R W, Loper C.R. and Rosenthal P.C., Principles of Metal Casting, Tata McGraw Hill 

    Co Ltd, New Delhi, 1996.

2. Merton C Fleming,Solidification Processing, McGraw Hill Publishing Company, New York, 

    1976.

Reference Books

1. Seeley, Foundry Technology, Sutter Worths, London, 1976.

2. Chawla K K, Composite Materials- Science and Engg., Springer Verlag, New York, 1987.
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