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SCHEME OF INSTRUCTION AND EXAMINATION
for 2006 – 2007 Batch

I / IV B.Tech.  [ MECHANICAL ENGINEERING ]

(Annual pattern for First year only)
	Code No.
	Subject
	Periods per week
	Credits
	Maximum Marks
	Total Marks

	
	
	Lecture
	Tutorial
	Lab/

Practice
	
	Internal
	External
	

	BT 101
	Engineering

Mathematics – I
	3
	1
	-
	5
	30
	70
	100

	BT 102
	Engineering

Mathematics – II
	3
	1
	-
	5
	30
	70
	100

	BT 103
	Physics
	3
	-
	-
	4
	30
	70
	100

	BT 104
	Applied Chemistry
	3
	-
	-
	4
	30
	70
	100

	BT 105
	Technical English Communication skills
	2
	-
	2
	4
	30
	70
	100

	BT 106
	Computer Programming
	3
	-
	-
	5
	30
	70
	100

	BT 107
	Engineering Mechanics
	4
	1
	-
	5
	30
	70
	100

	BT 108
	Engineering Graphics
	2
	-
	4
	5
	75
	-
	75

	BT 151
	Basic Sciences  Lab
	-
	-
	4
	4
	25
	50
	75

	BT 152
	Computer Programming lab
	-
	-
	3
	4
	25
	50
	75

	BT 153
	Workshop Practice
	-
	-
	2
	3
	25
	50
	75

	Total
	23
	3
	15
	48
	360
	640
	1000


SCHEME OF INSTRUCTION AND EXAMINATION
for 2006 – 2007 Batch

II / IV B.TECH.  (Mech) :: FIRST SEMESTER
	Code No.
	Subject
	Periods per week
	Credits
	Maximum Marks
	Total Marks

	
	
	Lecture
	Tutorial
	Lab/

Practice
	
	Internal
	External
	

	ME/PE 211 
	Mathematics –III   
	4
	1
	-
	4
	30
	70
	100

	ME/PE 212 
	Mechanics of Materials
	4
	1
	-
	4
	30
	70
	100

	ME/PE 213
	Kinematics of Machines
	4
	1
	-
	4
	30
	70
	100

	ME/PE 214
	Basic Thermodynamics 
	4
	1
	-
	4
	30
	70
	100

	ME/PE 215
	Fluid Mechanics
	4
	1
	-
	4
	30
	70
	100

	ME/PE 216
	Manufacturing Processes
	4
	-
	-
	4
	30
	70
	100

	ME/PE 251
	Computer Aided Drafting
	-
	-
	3
	2
	25
	50
	75

	ME/PE 252
	S.M & F.M. Lab 
	-
	-
	3
	2
	25
	50
	75

	Total
	
	24
	5
	6
	28
	230
	520
	750


SCHEME OF INSTRUCTION AND EXAMINATION
for 2006 – 2007 Batch

II / IV B.TECH.  (Mech) ::  SECOND SEMESTER

	Code No.
	Subject
	Periods per week
	Credits
	Maximum Marks
	Total Marks

	
	
	Lecture
	Tutorial
	Lab/

Practice
	
	Internal
	External
	

	ME/PE 221
	Mathematics – IV  
	4
	1
	-
	4
	30
	70
	100

	ME/PE 222
	Numerical Methods in Engineering
	4
	1
	-
	4
	30
	70
	100

	ME/PE 223
	Basic Electrical & Electronics Engineering
	4
	-
	-
	4
	30
	70
	100

	ME/PE 224
	Advanced Mechanics of Materials
	4
	1
	-
	4
	30
	70
	100

	ME/PE 225
	Applied Thermodynamics
	4
	1
	-
	4
	30
	70
	100

	ME/PE 226
	Engineering Metallurgy 
	4
	-
	-
	4
	30
	70
	100

	ME/PE 227
	Environmental Science
	3
	-
	-
	2
	30
	70
	100

	ME/PE 261
	Workshop Practice
	-
	-
	3
	2
	25
	50
	75

	Total
	
	27
	4
	3
	28
	235
	540
	775


SCHEME OF INSTRUCTION AND EXAMINATION
for 2006 – 2007 Batch

III / IV B.TECH.  (Mech)  ::  FIRST SEMESTER

	Code No.
	Subject
	Periods per week
	Credits
	Maximum Marks
	Total Marks

	
	
	Lecture
	Tutorial
	Lab/

Practice
	
	Internal
	External
	

	ME/PE 311 
	Operations Research
	4
	1
	-
	4
	30
	70
	100

	ME/PE 312 
	Design of Machine Elements
	4
	1
	-
	4
	30
	70
	100

	ME/PE 313
	Machine Dynamics
	4
	1
	-
	4
	30
	70
	100

	ME/PE 314
	I.C. Engines and Gas Turbines
	4
	1
	-
	4
	30
	70
	100

	ME/PE 315
	Metal Cutting & Machine Tools 
	4
	-
	-
	4
	30
	70
	100

	ME/PE 316
	Professional Ethics & Human Values
	3
	-
	-
	3
	75
	-
	75

	ME/PE 351
	Machine Shop Practice
	-
	-
	3
	2
	25
	50
	75

	ME/PE 352
	Electrical & Electronics Lab. 
	-
	-
	3
	2
	25
	50
	75

	Total
	
	23
	4
	6
	27
	275
	450
	725


SCHEME OF INSTRUCTION AND EXAMINATION
for 2006 – 2007 Batch

III / IV B.TECH.  (Mech) ::  SECOND SEMESTER

	Code No.
	Subject
	Periods per week
	Credits
	Maximum Marks
	Total Marks

	
	
	Lecture
	Tutorial
	Lab/

Practice
	
	Internal
	External
	

	ME/PE  321 
	Business Management  
	4
	-
	-
	3
	30
	70
	100

	ME/PE  322
	Design of Transmission Elements 
	4
	1
	-
	4
	30
	70
	100

	ME/PE  323
	Mechanical Vibrations
	4
	1
	-
	4
	30
	70
	100

	ME/PE  324
	Fluid Power Engineering
	4
	-
	-
	4
	30
	70
	100

	ME/PE  325
	Heat Transfer
	4
	1
	-
	4
	30
	70
	100

	ME/PE  326
	Engineering Metrology 
	4
	-
	-
	4
	30
	70
	100

	ME/PE  361
	Fuels & IC Engines Lab
	-
	-
	3
	2
	25
	50
	75

	ME/PE  362
	Computer

Application & Simulation Lab
	-
	-
	3
	2
	25
	50
	75

	ME/PE  363
	Advanced Communication Skills Laboratory
	-
	-
	3
	2
	25
	-
	25

	Total
	
	24
	3
	9
	29
	255
	520
	775


SCHEME OF INSTRUCTION AND EXAMINATION
for 2006 – 2007 Batch

IV / IV B.TECH.  (Mech)  ::  FIRST SEMESTER

	Code No.
	Subject
	Periods per week
	Credits
	Maximum Marks
	Total Marks

	
	
	Lecture
	Tutorial
	Lab/

Practice
	
	Internal
	External
	

	ME/PE 411 
	Manufacturing Management 
	4
	-
	-
	3
	30
	70
	100

	ME/PE 412
	Design of Automobile components
	4
	1
	-
	4
	30
	70
	100

	ME/PE 413
	Finite Element Methods
	4
	1
	-
	4
	30
	70
	100

	ME/PE 414
	Computer Aided Manufacturing & Automation
	4
	-
	-
	4
	30
	70
	100

	ME/PE 415
	Elective – I
	4
	-
	-
	4
	30
	70
	100

	ME/PE 416
	Elective – II
	4
	-
	-
	4
	30
	70
	100

	ME/PE 451
	Heat Transfer Lab
	-
	-
	3
	2
	25
	50
	75

	ME/PE 452
	Design & Metrology  Lab.
	-
	-
	3
	2
	25
	50
	75

	Total
	
	24
	2
	6
	27
	230
	520
	750


ELECTIVE – I :
ME/PE 415 / 1 


:Mechatronics

ME/PE 415 / 2 


:Automatic Control Engineering
ME/PE 415 / 3 


:Hydraulic and Pneumatic Control

ME/PE 415 / 4     

:Reliability Engineering

ELECTIVE – II:
ME/PE 416 / 1 


:Automobile Engineering
ME/PE 416 / 2 


:Fluid Power & Control Systems

ME/PE 416 / 3 


:Optimization Techniques
ME 416 / 4


:Refrigeration & Air Conditioning
PE 416 / 4


:Theory of Metal Cutting

SCHEME OF INSTRUCTION AND EXAMINATION
for 2006 – 2007 Batch

IV / IV B.TECH.  (Mech)  ::  SECOND SEMESTER

	Code No.
	Subject
	Periods per week
	Credits
	Maximum Marks
	Total Marks

	
	
	Lecture
	Tutorial
	Lab/

Practice
	
	Internal
	External
	

	ME/PE 421
	Computer Aided Design
	4
	-
	-
	4
	30
	70
	100

	ME/PE 422
	Mechanical Measurements
	4
	-
	-
	4
	30
	70
	100

	ME/PE 423
	Elective – III
	4
	-
	-
	4
	30
	70
	100

	ME/PE 424
	Elective – IV
	4
	-
	-
	4
	30
	70
	100

	ME/PE 461
	CAD & CAM Lab.
	-
	-
	3
	2
	25
	50
	75

	ME/PE 462
	Project Work
	-
	-
	6
	8
	50
	100
	150

	Total
	
	16
	
	9
	26
	195
	430
	625


ELECTIVE – III:
ME/PE 423 / 1


: Energy Resources Utilization
ME/PE 423 / 2


: Mechanics of Composite Materials
ME/PE 423 / 3 


: Experimental Stress Analysis
ME 423 / 4


: Mechanics of Compressible Fluids
PE 423/ 4


: Metal Forming Processes

ELECTIVE – IV :

ME/PE 424 /1


: Robotics

ME/PE  424 / 2


: Flexible Manufacturing Systems & Group Technology

ME/PE 424 / 3 

: Computational Fluid Dynamics
ME/PE  424 / 4


: Fracture Mechanics
BT 101 :  ENGINEERING  MATHEMATICS-I

Lectures: 3 Periods/week                                          
Internal Assessment Marks: 30
Tutorial:  1 Period/Week      
   

  
         
        External Exam. Marks: 70  

Credits:  5         



 

                        External Exam. :   3 Hrs
Unit -1
Ordinary differential equations - Formation - Separable equations - Exact equations - Integrating factors - Linear first order differential equations - Bernoulli's equation - Orthogonal trajectories.
Linear equations of higher order with constant coefficients –Oscillations of a spring - L.C.R. Circuits.                   



        
Unit - II
Linear dependence of solutions - Method of variation of parameters -Equations reducible to linear equations - Cauchy's homogeneous linear equation - Legendre's linear equation - Simultaneous linear equations with constant coefficients.
Statistics: Normal distribution - Method of least squares –Correlation - linear regression.  
Unit - III
Laplace Transforms: Transforms of elementary functions –Properties of L.T. existence conditions - Inverse transforms – transforms of integrals - Multiplication by tn division by t – Convolution theorem Application to ordinary differential equations.                      
Unit - IV
Partial Differential Equations: Formation - Solutions of p.d.e -Equations solvable by direct integration - Linear equations of the first order - Non linear equations of the first order - Charpit's method -Homogeneous linear equations with constant coefficients, Non-homogeneous linear equations.                   

        




           

Text Book:
1. Higher Engineering Mathematics by B.S. Grewal, 38th edition, khanna publishers 

Reference Books:
1. Advanced Engineering Mathematics by Erwin Kreyszig, 8th edition, John Wiley & Sons

 2: A text book on Engineering Mathematics by N.P. Bali, Laxmi Publications
BT 102:  ENGINEERING MATHEMATICS-II

Lectures: 3 Periods/week                                           
Internal Assessment Marks: 30
Tutorial:  1 Period/Week      
   

  
                External Exam. Marks: 70  

Credits: 5          



 

                       External Exam. :   3 Hrs
Unit-I
Matrices: Inverse of a matrix by elementary transformations – Rank of a matrix - Solution of system of linear equations - Eigen values and Eigen Vectors 

Cayley-Hamilton theorem (without proof)- Quadratic forms-Hermitian and Skew-Hermitian matrices.                   



           
Unit-II
Differential Calculus: Rolle's Theorem - Lagrange's Mean Value Theorem - Taylor's Series (without proof) - Maxima and Minima of functions of two variables - Lagrange's  multipliers - Curvature - radius of curvature.



       
          
Unit-III

Integral Calculus: Double integrals - Evaluation in Cartesian and Polar coordinates - Changing the order of integration - Evaluation of areas using double integrals - Evaluation of triple integrals - Evaluation of volume using triple integrals.
Special Functions: Beta, Gamma functions, Error functions.

           
Unit-IV

Scalar and Vector fields - Differentiation of scalar and vector point functions Directional derivatives -  gradient of Scalar fields - divergence and curl - Line and surface integrals - Green's theorem in a plane proof) - Gauss's divergence theorem (without proof) - Stoke's theorem (without proof)



          
Text Books:
1. Higher Engineering Mathematics- B.S. Grewal, 38th edition, Khanna publishers

Reference Books:
1. Advanced Engineering Mathematics - Erwin Kreyszig,8th edision, John wiley & sons
2. A text book on Engineering Mathematics by N.P. Bali, Laxmi publications
BT 103 :    PHYSICS
Lectures: 3 Periods/week                                           
     Internal Assessment Marks: 30
Tutorial:  0 Period/Week      
   

  
               
External Exam. Marks: 70  

Credits:  4         



 

                              External Exam. :   3 Hrs
Unit – I  Ultrasonics and Optics

Ultrasonics – production of ultrasonics by magnetostriction and piezo electric methods, Detection of ultrasonics by kundt’ tube and acoustic grating method, applications of ultrasonics in engineering and medicine. Lissajou’s figures for frequencies with 1:1 and 2:1 ratio, applications of Lissajou’s figures.

Physical Optics: Superposition principle, Stokes principle (Phase change on reflection), interference in thin films due to reflected light (colours of thin films, wedge shaped film), Michelson’s interferometer-Principle, construction, working and applications (Determination of wavelength of monochromatic source & for resolution of two closely lying wavelengths)

Polarization : by reflection, Brewster’s law, double refraction, Nicol prism, Quarter wave plate, production and detection of circular and elliptical polarizations(qualitative), optical activity, Electro optic and magneto optic effects (Kerr & Faraday effects)
 

Unit – II     Electricity and Electromagnetism

Gauss’ law in electricity (Statement and proof) and its applications; Coulomb’s law from Gauss law, line of charge, non-conducting Infinite sheet, non-conducting sphere. Energy transfers in an electric circuit (DC), circulating charges and cyclotron principle and working, Hall effect, Biot – Savart’s law: B due to a current carrying wire and a circular loop, Faraday’s law of induction, Lenz’s law, Induced electric fields, Gauss’ law for magnetism, Inductance – Solenoid, Energy storage in a magnetic field, Electromagnetic oscillations (quantitative), Maxwell equations (Qualitative treatment), Generation of Electromagnetic wave: electromagnetic wave equation and velocity – A.C. circuit containing series LCR circuit (Resonance condition). 

Unit - III
Modern Physics

Introduction, Planck’s theory of black body radiation (Qualitative & Quantitative), Dual nature of light, Compton effect, Matter waves and Debroglie’s hypothesis, Davisson & Germer experiment, Heisenberg’s uncertainity principle and its applications (Non existence of electron in nucleus, Finite width of spectral lines), one dimensional time independent Schroedinger’s wave equation, physical significance of wave function, Particle in a box (One dimension), Nuclear radiation detectors: GM counter, Scintillation counter  and solid state detectors, Qualitative treatment (without derivation) of Fermi Dirac  distribution function and Fermi Energy level concept in semi conductors, NMR- principle and technique, Photo cells - applications.
 

Unit - IV
Advanced Physics

Lasers: Spontaneous emission, stimulated emission, population inversion, Solid state (Ruby) laser, Gas(He – Ne) laser, Semiconductor (Ga As) laser, Applications of lasers – Holography : Principle, recording, reproduction and applications – Fiber optics: Structure of optical fiber, types of optical fibers, Numerical aperture, Fiber optics in communications and its advantages.

Superconductivity: First experiment, critical parameters(Tc, Hc, Ic), Meissner effect, Types of Superconductors, high temperature super conductors, Applications of superconductors. 

Optoelectronic Devices: Qualitative treatment of Photo diode, LED, LCD and Solar cell and its applications. 

Introduction to Nanotechnology : Nanomaterials, electrical and mechanical properties, applications in electronics, computers and medicine. 

Text Books:  1.
Physics part – I and II  - Halliday and Resnick,5th Edition, Wiley Eeastern Ltd.

                      2.
Engineering Physics - Gaur and Gupta 5th Edition, Dhanapati Rai & Sons

Reference Books:         1.           Physics for Engineers – M.R.Srinivasan, New Age Int. Publishers

2. Engineering Physics – M.Arumugam, Anuratha Publications

3. Modern Engineering physics - A.S.Vasudeva, Galgotia Publications

BT 104  :  APPLIED CHEMISTRY
Lectures: 3 Periods/week                                           
        Internal Assessment Marks: 30
Tutorial:  0 Period/Week      
   

  
        
 
    External Exam. Marks: 70  

Credits: 4          



 

            

        External Exam. :   3 Hrs
Unit – 1

Water technology: Various impurities in water – WHO standards of water – Purification of water for Municipal Supply – Sedimentation, Coagulation and filtration – Sterillisation and disinfection of Water – Hardness of Water – Estimation by EDTA method – Boiler troubles due to hard water Softening of water – Methods : lime – Soda process and demineralization – desalination of brackish water methods – Electrodialysis and reverse osmosis.


Unit – 2
Solid State Chemistry: Crystal systems, Bravais lattices, Bragg’s equation (derivation excluded) – Ionic solids, radius ratio – Coordination number – Shape of Crystals, Metallic bonding – Electron sea model.

Types of Crystals – point defects – Band theory of Solids – Conductors, semi conductors and insulators.

Polymer Chemistry: Polymers – Definition, macro molecule, resin, plastic, eiastomer – classification of polymers – polymerization process – Mechanism of free radical, cationic, anionic and coordination polymerization – Addition polymerization – examples – condensation polymerization – examples – Thermoplastics and thermosetting plastics – compounding of plastics.  Ethyl cellulose, PVC, Teflon, Bakelite, urea formaldehyde, polyester.

Unit – 3
Rubber: Introduction – Natural rubber, drawbacks of natural rubber – vulcanization – synthetic rubber – Buna-S, Buna-N, GR-M, polyurethane rubber.
Electro Chemistry: Review of the concepts of electrode potential, Electro chemical series and its importance, Galvanic series, Nemst equation (Derivation excluded) and problems related (simple substitution), EMF of reversible cells, Reference electrodes – calomel electrode, glass electrode, determination of pH using glass electrode.

Electro chemistry of the three most common battery systems -primary batteries -zinc-carbon battery, secondary batteries - lead -acid battery, nickel - cadmium battery, modern lithium batteries-Advantages and applications. Electro Chemistry of lithium batteries based on organic solvents.

Fuel Cells: Concept of fuel cell, E.g. H2-O2 alkaline fuel cell.



Unit – 4

Corrosion and Prevention: Introduction - Corrosion by purely chemical reactions - Electro Chemical Theory of corrosion, Corrosion due to dissimilar metals, Corrosion due to differential aeration cells.

Types of Corrosion - Galvanic Corrosion, Pitting Corrosion, Water - Line Corrosion, Inter Granular Corrosion, Stress Corrosion, Thermo Galvanic Corrosion, Microbiological Corrosion - Factors Affecting Corrosion.

Protection against corrosion - Prevention by proper design and material selection, Cathodic protection - Impressed current method -Sacrificial anodes - Anodizing - corrosion Inhibitors - Electroplating (principle, requirements method, surface preparation, applications).

Text Books:

1. Engineering Chemistry by P.O. Jain, Dhanpat Rai & Sons, New Delhi.

2. Essentials of Physical Chemistry by B.S. Bahl and G.D. Tuli.

3. Engineering Chemistry by S.S. Dara.

4. Chemistry of Engineering Materials, C. V. Agarwal.

5. Text book of Engineering Materials, M.S.N. Raju.

BT 105: TECHNICAL ENGLISH COMMUNICATION SKILLS

 
OBJECTIVES:  This Course endeavors to refurbish and fortify the linguistic awareness and communicative competence of the learners by offering insights into various Morphological, Semantic, Syntactic & Stylistic aspects of English Language.

UNIT: IWRITTEN COMMUNICATION SKILLS:  This area exposes the learners to the basic tenets of writing; the style and format of different tools of written communication

1) Description (through Paragraph Writing)

2) Reflection (through Essay Writing)

3) Persuasion (through indented Letter Writing)

UNIT: II READING COMPREHENSION: This area exposes the learners to the techniques of deciphering and analyzing longer texts pertaining to various disciplines of study.

1) Types of Reading 

2) Sub skills of Reading  

3) Eye span – fixation   

4) Reading Aloud & Silent Reading  

5) Vertical and Horizontal Reading  

6) Vocalization & Sub-vocalization.

UNIT:III  A)   VOCABULARY AND FUNCTIONAL ENGLISH    :  This area attempts at making the learners withstand the competition at the transnational technical environment so as to enable them to undertake various professional operations.

1) Vocabulary – a basic word list of one thousand words.

2)  Functional grammar, with special focus on Common Errors in English.

3) Idioms & Phrasal verbs.

B) LISTENING AND SPEAKING:
 This area exposes the learners to the standard expressions including stress, rhythm and various aspects of isolated elements and connected speech.

1) The use of diphthongs

2) Elements of spoken expression

3) Varieties of English 

4) Towards accent neutralization

UNIT: IV TECHNICAL COMMUNICATION SKILLS: This area falls under English for Specific Purposes (ESP) which trains the learner in Basic Technical Communication.

1) Technical Report Writing (Informational, Analytical & Special reports)

2) Technical Vocabulary 

SUGGESTED READING:

1. Use of English – Randolph Quirk, Pearson, 1962, 1st Ed.  

2. Practical English Grammar – Thomson A.J & Martinet A.V, Oxford University Press, 3rd Edition 1989.

3. Most Common Mistakes  in English usage – Thomas Eliot Berry, McGraw Hill Paper back 1st ed 1971.

4. Structural Patterns & Usage in English – B.S.Sarma, Poosha Series, 3rd Edition, 1991.

5. College Writing Skills  - John Langan, Tata McGraw Hill, 2001.

6. Technical Communication Skills in English – Louis Trimble, Cambridge University Press, 1st ed, 1985.

7. Business Communication – John Gartside, ELBS, 1991.

8. Plain English – Martin Cutts, Oxford University Press – 2nd ed. 2004

9. A Course in phonetics and spoken English – J.Sethi and P.V. Dhamija, Prentice Hall, 2004.
BT 106 :  COMPUTER PROGRAMMING

Lectures: 3 Periods/week                                           
Internal Assessment Marks: 30
Tutorial:  0 period/week
  
                                    

        External Exam. Marks: 70  

Credits:  5         





            

 External Exam. :   3 Hrs
 Unit – I 



          

Character set, Variables, Keywords, Data types and sizes, Type qualifiers, Numeric Constants and their forms of representation, Character Constants, String Constants, Declarations and Initialization of variables.
Arithmetic operators and expressions, Type-conversion rules, Coercion, Assignment operators and expressions, Increment and decrement operator, Conditional operator, Statements, Preprocessor directives, Input/ Output functions and other library functions, relational operators and expressions. Boolean operators  and expressions. Blocks,  If-else statement, else-if statement and Switch statement.
Unit – II 


While loop, for loop, Do-While loop, Break, and continue, Functions, Parameter passing mechanism, Scope rules, Storage Classes Multi-file compilation, and Recursion.
Unit – III 

One - dimensional and character arrays, Two-dimensional numeric arrays, Pointers, Character arrays and pointers, Dynamic memory allocation of arrays, Pointer arrays and Command-line arguments.
Unit – IV 

Structures, Arrays of structures, Pointers to structures, Unions, Sequential file processing.
Text Book:
1. Programming with C (Schaum's Outlines) by Byron Gottfried, Tata Mcgraw-Hill.
Reference Books:
1. The C programming language by Kernighan B W and Ritchie O M,Prentice Hall.
2. Programming with C by K R Venugopal & Sudeep R Prasad, TMH.
BT 107 :   ENGINEERING MECHANICS            
Lectures: 4 Periods/week                                           
Internal Assessment Marks: 30
Tutorial: 1Period/Week
  
                                    

        External Exam. Marks: 70  

Credits:  5         





                          External Exam. :   3 Hrs
UNIT  I                                                   

CONCURRENT FORCES IN A PLANE
Principles of statics – Composition and resolution of forces – Equilibrium of concurrent forces in a plane – Method of projections – Method of moments.    





PARALLEL FORCES IN A PLANE
Couple – General case of parallel forces in a plane. 



     


CENTROIDS: 

Introduction, Determination of centroids by integration method, Centroid of composite plane figures.







    


UNIT  II                                                   







GENERAL CASE OF FORCES IN A PLANE

Composition of forces in a plane – Equilibrium of forces in a plane -Plane Trusses: Method of joints.
  






    


FRICTION 

Introduction, Classification of friction, Laws of dry friction. Co-efficient of friction, Angle of friction, Angle of repose, Cone of friction, Frictional forces on wheel, Wedge friction.


PRINCIPLE OF VIRTUAL WORK

Equilibrium of ideal systems.






    

UNIT   III                                           







MOMENT OF INERTIA OF PLANE FIGURES
Moment of Inertia of a plane figure with respect to an axis in its plane – Moment of inertia with respect to an axis perpendicular to the plane of the figure – Parallel axis theorem, Movement of inertia of Composite areas.  

RECTILINEAR TRANSLATION
Kinematics of rectilinear motion – Introduction, Uniform and Variable acceleration– D’Alembert’s Principle.









Momentum and impulse – Work and Energy – Ideal systems: Conservation of energy – Direct central Impact.










UNIT   IV                                                         






CURVILINEAR TRANSLATION:
Kinematics of curvilinear motion – Introduction, rectangular components of velocity & acceleration. Normal and Tangential acceleration. Motion of projectiles. D’Alembert’s Principle in curvilinear motion – Work and energy. 

MOMENTS OF INERTIA OF MATERIAL BODIES

Moment of inertia of a rigid body – Moment of inertia of laminas- slender bar, rectangular plate, Circular plate, circular ring, Moment of inertia of 3D bodies- cone, solid cylinder, solid sphere & parallelepiped.






ROTATION OF A RIGID BODY ABOUT A FIXED AXIS

Kinematics of rotation – Equation of motion for a rigid body rotating about a fixed axis – Rotation under the action of a constant moment.






TEXTBOOKS:

1. Engineering Mechanics by S.Timoshenko & D.H.Young, McGraw Hill International Edition. (For Concepts and symbolic Problems). Fourth Edition

2. Engineering Mechanics Statics and dynamics by A.K.Tayal, Umesh Publication, Delhi, (For numerical Problems using S.I.System of Units). 13th Edition

REFERENCE BOOKS:

1. Vector Mechanics for Engineers Statics and Dynamics by Beer and Johnston, Tata McGraw Hill Publishing Company, New Delhi. Seventh Edition

2. Engineering Mechanics Statics and Dynamics by J.L.Meriam & L.Kraige. Fifth Edition.

BT 108 :  ENGINEERING GRAPHICS
(Common to all Branches)
Lectures: 2 Periods/week                                          
Internal Assessment Marks: 75
Practice: 4 Periods/Week 
External Exam. Marks: 00  

Credits:  5         

Internal  Exam. :   3 Hrs
 (To be taught & examined in First angle projection)
Unit – l
General: Use of Drawing instruments, Lettering - Single stroke letters, Dimensioning, Representation of various type lines – Geometrical Constructions.

         
 
1. Scales: Construction and use of plain and diagonal scales.    

        
 
2. Curves: Curves used in Engineering practice - conic sections –general construction method for ellipse, parabola and hyperbola. Special methods for conic sections; cycloidal curves - cycloid, epi-cycloid and hypo-cycloid; involute of circle and Archemedian spiral.


 
Unit – II 
3. Method of Projections: Principles of projection - First angle projection and third angle projection of points and straight lines. Traces of lines.



 
4.
Projection of Planes: Projections of planes, projections on auxiliary planes.
 
Unit – III
5.
Projections of Solids: Projections of simple solids such as Cubes, Prisms, Pyramids, Cylinders and Cones with varying positions.   




            
6.
Sections of Solids: Sections of solids such as Cubes, Prisms, Pyramids, Cylinders and Cones, true shapes of sections. (Limited to the Section Planes perpendicular to one of the Principal Planes)        








 
Unit - IV
7. Development of Surfaces: Lateral development of cut sections Cubes, Prisms, Pyramids, Cylinders and cones.



 
8. Interpenetration of Solids: Inter penetration of Prism in Prism, (Treatment is limited to  square prisms) and Cylinder in cylinder with their axes perpendicular.
 
Unit - V
9.
Orthographic Projections: Conversion of pictorial views into orthographic views. (Treatment is limited to simple castings).       




 
10.
Isometric Projections: Isometric Projection and conversion of orthographic Projections into isometric views. (Treatment is limited to simple objects only).
 
Text Book:
1. Elementary Engineering Drawing by N.D. Bhatt & V.M. Panchal. (Charotar Publishing House, Anand). Forty-Ninth Edition – 2006.
Reference Book:
1. Text Book on Engineering Drawing by Prof. K. L. Narayana & Prof. P. Kannaiah.
      Scitech publications(India) Pvt. Ltd., Chennai  Second Edition – fifth reprint 20006.

BT 151:  BASIC SCIENCES LAB

 
A minimum of 10 experiments from each part, to be conducted.

PART-A : PHYSICS LABORATORY

1. AC Sonometer – Verification of laws

2. Measurement of thickness of a foil using wedge method.

3. Sensitive galvanometer – Figure of merit.

4. Photo tube – Study of V-I characteristics, determination of work function 

5. Torsional pendulum – Rigidity modulus calculation.

6. Variation of magnetic field along the axis of a current-carrying circular coil.

7. Diffraction grating – Measurement of wavelength.

8. Compound pendulum – measurement of ‘g’.

9. Newton’s Rings – Radius curvature of plano convex lens

10. Fibre optics – Numerical aperture calculation

11. LCR circuit – Resonance.

12. Hall effect –Study of B & I variation.

13. Solar cell – Determination of Fill Factor.

14. Losses in optical fibres.

15. Photovoltaic C ell _ Energy gap.

PART-B : CHEMISTRY LABORATORY

1. Determination of temporary, permanent hardness of water by EDTA method
2. Determination of total alkalinity of water
3. Determination of chlorides in water - argentometry
4. Determination of available chlorine in bleaching powder
5. Determination of percentage purity of washing soda
6. Estimation of Mohr's salt by permanganometry
7. Estimation of Mohr's salt by dichrometry
8. Estimation of copper sulphate - Iodometry
9. Standardization of sodium thiosulphate
10. Determination of zinc by EDTA method
11. Estimation of sodium hydroxide
12. Determination of calcium in cement by volumetric method
DEMONSTRATION EXPERIMENTS
13. PH metric titrations
14. Conductometric titrations
15. Analysis of materials by spectrophotometry
16. Colorimetric analysis
17. Potentiometric titrations

BT 152:   COMPUTER PROGRAMMING LAB

(Common to all Branches)


A minimum of 18 programs have to be experimented and completed.

Write a C program to: 

1) Find the roots of a given quadratic Equation.

2) Find the biggest of 3 numbers using if else and Conditional operators.

3)       a)  Generate even and odd numbers between 1 to n.

b) Find the sum of first n natural numbers

4). Generate prime numbers between 1 to n.

5).   a) Generate Fibonacci series between n1 to n2.

       b) To find sum of digits of a given number.

6). Check whether the given number is perfect number or not.

7). Compute sin X and cos X series evaluation using given number of terms.

8). Write a C program using switch-case statement.

Hint: A program for electricity bill taking different categories of users, different slabs in each category.

9). Sort given n numbers using arrays.

10). Write a C program on matrix Operations (Addition, Subtraction, and Multiplication).

11). Check whether the given word is Palindrome or not?

12). Write a C program on string handling functions.

a. Find the length of the string

b. Copy a string to another string

c. Compare two strings 

(The above operations should be implemented with and without built-in functions) 

13). Find the factorial of a given number by using Pass by value Technique.

14). Swap given two numbers by using Pass by reference Technique.

15). Find LCM and GCD of given two numbers using recursion. 

16). Implement Insertion sort algorithm using arrays

17)  Implement Bubble sort algorithm

18)  Implement Binary search algorithm

19)  Perform Operations on complex numbers

20)  Perform Transpose of a given matrix

21)  Perform Frequency count of keywords from a given input

22)  Sorting a list of birth records on name and date of birth using static and dynamic allocation

23)  Perform Student marks processing (Find pass or fail, sum and average marks of a subject)

24)  Find number of words in a given file. 
Note: All the above programs should be recorded with algorithm, flow chart, program code, Input and Output.
BT 153    WORKSHOP PRACTICE
Lab: 2 Periods/week                                                 
 Internal Assessment Marks: 25

   

  
                                  
          External Exam Marks: 50  

Credits:  3         



         
                    
               External Exam :  3 Hrs
LIST OF EXPERIMENTS
  1. Carpentry 

To make the following jobs with hand tools 

a) 
Lap joint 

b) 
Lap Tee joint 

c) 
Dove tail joint 

a) Mortise & Tenon joint 

b) Cross-Lap joint 

  2. Welding using electric arc welding process / gas welding. 

The following joints to be welded. 

a) Lap joint 

b) Tee joint 

c) Edge joint 

d) Butt joint 

e) Corner joint 

  3. Sheet metal operations with hand tools.

a)  
Saw edge 

b)  
wired edge 

c)  
lap seam 

d)  
grooved seam                                               

e) funnel 

  4. House wiring 

a) 
To connect one lamp with one switch 

b) 
To connect two lamps with one switch 

c) 

To connect a fluorescent tube 

d) 

Stair case wiring 

f) Godown wiring 

Reference Books:

1. “Workshop Manual” by P.Kannaiah and K.L.Narayana, Scitech Publications(India) Pvt. Ltd.,  Hyderabad, 1st edition, 2004.

2. “Workshop Practice” By Swaran Singh, S.K. Kataria & Sons, Publications & Distributors 4424/6 Guru Nanak Market, Mai Sarak, Delhi – 110006, Fifth Edition.

                       ME/PE 211   MATHEMATICS - III

II Year B.Tech. (Mech)  First Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT   I 

FOURIER SERIES: Euler's formula - Dirichiet's conditions convergence statement only - Change of interval - odd and even functions. Half range series - R.M.S. value - Parseval's formula - Complex form of Fourier series - Harmonic analysis. 







          [15]

UNIT   II

FOURIER TRANSFORM: The infinite Fourier transform - Sine and Cosine transforms - Properties - Inversion theorem - Finite Fourier transform. Sine and Cosine transform - Convolution theorem - Parseval's identity - Transform of derivatives.          





          [15]

UNIT   III 

PROBABILITY DENSITIES: Continuous random variables - Normal distribution - Normal approximation to the Binomial distribution - Other probability densities - Uniform distribution - Log-Normal distribution. Gamma distribution - Beta distribution - Weibull distribution - Joint distributions - Discrete and continuous checking if the data are normal. Transforming observations to near normality. 



         [10]

SAMPLING DISTRIBUTIONS: Populations and samples - Sampling distribution of the mean (SD known) - Sampling distribution of the mean (SD unknown) - Sampling distribution of the variance.



[5] 

UNIT   IV 

INFERENCES CONCERNING MEANS: Point Estimation - Interval Estimation - Boyesian Estimation - Tests of Hypothesis - Null Hypothesis and Significance tests - Hypothesis concerning one mean - Relation between tests and confidence intervals - Operating characteristic curves - Inferences concerning two means. 






          [10]

INFERENCES CONCERNING VARIANCES: Estimation of Variances-Hypothesis concerning one variance-Hypothesis concerning two variance. [5]

TEXT BOOKS :

1. Higher Engineering Mathematics by B. S. Grewal

2. Higher Engineering Mathematics by  Dr.M.K. Venkataraman

3. Probability and Statistics for Engineers by Ritchard A Johnson, 5th edition, PHI, New Delhi.

REFERENCE BOOKS : 

1.
Engineering Mathematics, Vol. III by P. Kandasamy et al., S. Chand and Co., New Delhi.

2.
Advanced Engineering Mathematics by Erwin Kreyszig, Wiley & Co.

ME/PE 212   MECHANICS OF MATERIALS

II Year B.Tech.   (Mech)  First Semester

Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT   I 

TENSION, COMPRESSION AND SHEAR : Introduction, Normal Stress and Strain, Stress- Strain Diagrams, Elasticity and Plasticity, Linear Elasticity and Hooke’s Law, Shear Stress and Strain, Allowable Stresses and Loads. Axially loaded members , Deflections of Axially loaded Members

 (8)

STATICALLY INDETERMINATE STRUCTURES: Analysis, Temperature and Pre-strain effects, Strain Energy of Axially Loaded Members subjected to static load.









 (7)

UNIT   II 

SHEAR FORCE AND BENDING MOMENT : Types of Beams, Shear Force and Bending Moment, Relationships between Load, Shear Force and Bending Moment, Shear Force and Bending Moment Diagrams.

 (8)

STRESSES IN BEAMS : Introduction, Normal Strains in Beams, Normal Stresses in Beams, Shear Stresses in Rectangular Beams, Shear Stresses in  Webs of  Beams with flanges.





           (7)

UNIT   III


TORSION : Introduction, Torsion of Circular Bars, Pure Shear, Relationship between Moduli of Elasticity E and G, Transmission of power by circular shafts, Strain Energy in pure Shear and uniform Torsion for Statically determinate Members.







 (8)

SHEAR CENTRE : Bending Axis and Shear Centre, Position of Shear Centre, Shear flow, Shear Centre of Channel section, Angle section, T- section and    I – section. 








           (7)

UNIT   IV

ANALYSIS OF PLANE STRESS : Stresses on inclined Sections, Plane Stress, Principal Stresses and Maximum Shear Stress. Mohr’s Circle for Plane Stress. Hooke’s Law for Plane Stress.         



          (10)

BIAXIAL STRESSES: Thin Spherical and Cylindrical Pressure Vessels 
 (5)

TEXT BOOK : 

Mechanics of Materials by Gere and Timoshenko, C B S Publishers 

REFERENCE BOOKS:

Strength of Materials by  Sadhu Singh, Khanna Publishers.

Strength of Materials by  R.K.Bansal, Laxmi Publishers.

Strength of Materials by  R.K. Rajput, S.Chand & Company.

ME/PE 213   KINEMATICS OF MACHINES
II Year B.Tech. (Mech)  First Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT  I

INTRODUCTION : Mechanisms and machines, Rigid and resistant bodies, Link, Kinematic pair, Degrees of Freedom, Classifications of Kinematic pairs, kinematic-chain, Linkage, Mechanism, and structure, Classification of mechanisms, Equivalent Mechanisms, Four - Link (bar) Mechanism, Inversions of Slider - Crank Chain, Double – Slider Chain.


(8)

Instantaneous centre, Notation, Number of I - Centres, Kennedy's theorem, Locating I - Centres, Angular velocity by I - Centre Method.


(7)

UNIT   II

 VELOCITY ANALYSIS:
Introduction, Absolute and Relative Motion, Vectors, Addition and subtraction of Vectors, Motion of a Link, Four Link Mechanism, Angular Velocity of Links, Velocity of Rubbing, Slider - Crank Mechanism, Crank and Slotted Lever Mechanism.     



(8)



ACCELERATION ANALYSIS : Acceleration, Four-Link Mechanism, Angular acceleration of Links, Acceleration of Intermediate and offset points, slider-Crank Mechanism, Coriolis acceleration component, Crank and slotted lever Mechanism.        







          (7)

UNIT   Ill

KINEMATIC SYNTHESIS : Stages of synthesis-Concepts of type, Number and dimensional synthesis - Tasks of dimensional synthesis, Concepts of function generation, Rigid body guidance and path generation, Freudenstein equation for function generation using three precision points.

(7)

CAMS : Introduction, Types of cams, Types of Followers, Definitions, Graphical synthesis of cam profile.(Knife Edge, Roller and Flat faced Followers).









(8)

UNIT   IV

GEARS : Introduction, Classification of gear terminology, Law of Gearing, Velocity of Sliding, Forms of Teeth, Cycloidal Profile Teeth, Involute Profile Teeth, Path of contact, Arc of contact, Number of pairs of Teeth in contact, Interference in Involute Gears, Minimum number of Teeth, Interference between Rack and Pinion, Undercutting, Comparison of Cycloidal and Involute tooth forms.







 (8)

GEAR TRAINS: Introduction, simple Gear Train, Compound Gear Train, Reverted Gear train, Planetary or Epicyclic Gear Train, Analysis of Epicyclic Gear Train, Torques in Epicyclic Trains. Tabular and Algebraic Methods.
 (7)

TEXT BOOKS:

1. Theory of Machines of by S.S.Rattan. TMH.

2. Mechanism and Machine Theory by J.E. Shigley

REFERENCE BOOK:

1. Theory of Mechanisms and Machines by C S Sharma and Kamlesh

     Purohit, Prentice Hall of India.

2. Theory of Mechanisms and Machines by Ghosh and Mallik

ME/PE 214   BASIC THERMODYNAMICS
II Year B.Tech. (Mech)  First Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT   I
FUNDAMENTAL CONCEPTS AND DEFINITIONS: Thermodynamic system and control volume, Macroscopic and microscopic points of view, properties and state of a substance, Thermodynamic equilibrium and Quasi-static Process, thermodynamic path, cycle, Zeroth law, concept of temperature, Perfect gases.                                        




    
 (7)

WORK AND HEAT: Definition of work, units, work done at the moving boundary of a system, work done in various non-flow processes, definition of heat, units, comparison of heat and work.


  
 
 (8)                                                       

UNIT   II

FIRST LAW FOR NON-FLOW SYSTEMS: First law of thermodynamics for a system undergoing a cycle and for a change in state of system, internal energy and enthalpy, constant volume and constant pressure specific heats and their relation to internal energy and enthalpy of ideal gases. 

 (7)

FIRST LAW FOR FLOW SYSTEMS: Control mass and control volume, first law of thermodynamics for a control volume, steady state steady flow energy equation and application to engineering equipment.



 (8)
UNIT   III

SECOND LAW OF THERMODYNAMICS:  Heat engines and Refrigerators, Statements of Second law of Thermodynamics, Carnot cycle and the two propositions regarding the efficiency of Carnot cycle, Thermodynamic temperature scale, processes-reversible and irreversible, factors that render a process irreversible.   
              





 (7)

ENTROPY: Inequality of Classius, Entropy change in reversible process, T.dS Relations, Entropy change of a system during an irreversible process, Principle of increase of entropy, Applications, Entropy change of an ideal gas, Availability, Maximum work.






 (8)

UNIT   IV

RECIPROCATING AIR COMPRESSORS: Classification, Operation, Effect of clearance volume, compression ratio, volumetric efficiency, indicated power, Single-stage and Multi-stage compressors, Effect of inter-cooling, optimum intermediate pressure in a two-stage compressor.  



 (7)

ROTARY COMPRESSORS: Introduction, Types and their applications, principles of working, static and total head values, Centrifugal compressor- velocity vector diagrams, pressure coefficient, pre whirl, Axial flow compressor - polytropic efficiency, Surging, Choking and Stalling, Centrifugal compressor versus axial flow compressor. 


(8)

TEXT BOOKS:

  1. Engineering Thermodynamics—Cengel & Boles

  2. Thermodynamics—Rajput

  3. Engineering thermodynamics –P.K.NAG

REFERENCE BOOKS:

  1. Fundamentals of Engineering Thermodynamics-Rathakrishnan-PHI 

  2. Fundamentals of Classical Thermodynamics -- G.J.Van Wylen &   

      Sonntag.

  3. Thermodynamics -- J.P.Holman.

ME/PE 215   FLUID MECHANICS

II Year B.Tech. (Mech)  First Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT   I

INTRODUCTION: Definition of fluid, properties of fluid – density, specific weight, specific gravity, viscosity, compressibility, surface tension, capillarity, Classification of fluids, vapor pressure.                                     (7)

FLUID STATICS: Pressure, variation of pressure in fluid, pressure head, Pascal’s law, measurement of pressure – simple and differential manometers, Total pressure and center of pressure on plane and curved surfaces, Buoyancy and Metacentric height.                                                             [8]

UNIT    II

FLUID KINEMATICS: Description of fluid flow, Velocity and acceleration of fluid particle, type of fluid flow, Description of flow pattern, Rotation and irrotational flow, velocity potential, stream function, continuity equation in Cartesian coordinates.

     





 (7)

FLUID DYNAMICS: Introduction, Control volume & control surface, Euler’s equation of motion along a stream line, Bernoulli’s equation and applications, Pitot tube, Venturimeter, orifice meter, coefficient of discharge, Introduction to orifices and mouth pieces,
  


           (8) 

UNIT   III

IMPULSE MOMENTUM EQUATION: Impulse momentum Principle, Equation and Applications-Force on pipe bend




(5)

FLOW THROUGH PIPES: Types, Reynolds experiment, laws of fluid friction, Darcy-Wiesbach equation, minor losses, hydraulic gradient, Total energy lines, pipes in series and parallel, transmission of power through a pipe, water hammer, flow through a circular pipe, Hagen-Poiseulle law.
         (10) 

UNIT   IV

BOUNDARY LAYER THEORY: introduction, boundary layer thickness, displacement thickness, momentum thickness, energy thickness, boundary layer growth on a flat plate, separation of boundary layer.


 (8)

FLOW OF COMPRESSIBLE FLUIDS: Equation of state, Gas laws, Equation of motion, Equation of Continuity and Equation of Energy, compressible flow regimes, Mach number, Mach cone, Shock waves, Stagnation point, flow of compressible fluid through Venturi meter, concept of lift and drag.            (7)

TEXT BOOKS:

1. Hydraulics and fluid mechanics - P.N. Modi & S.M.Seth.

2. Fluid Mechanics and Fluid machines – Agarwal

REFERENCE BOOKS:

1. Fluid mechanics and fluid power engineering - D.S.Kumar.

2. Fluid mechanics including Hydraulic machines - A.K.Jain.

3. Fluidmechanics-V.L.Streeter&J.Vennard

4. Fluid Mechanics and Hydraulic machines - R.K.Bansal.

5. FluidMechanics-K.L..Kumar
ME/PE 216  MANUFACTURING PROCESSES

II Year B.Tech. (Mech)  First Semester
      Lectures :   4 Periods / week            Internal Assessment  Marks      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT   I

METAL CASTING: Introduction, advantages of Casting method, pattern: types, materials and allowances. Moulding materials and equipment. Preparation, control and testing of moulding sands.  Cores, introduction to Gating system.

Cupola:  Description, operation and zones.












          (14)

UNIT   II

SPECIAL CASTING METHODS: Permanent Mould Casting, Die Casting, Centrifugal casting, Investment casting, shell moulding, CO2 process and continuous casting.  Fettling of castings, casting defects : causes, remedies and testing.



















          (14)

UNIT    III

WELDING: Gas and arc welding, principles of oxy-acetylene welding, TIG, MIG, submerged arc welding. Resistance welding principles, Butt welding, Spot welding, Seam welding.  Thermit Welding, Electroslag welding. Laser beam welding.  Brazing & Soldering, welding defects, causes and remedies









          (14)

UNIT   IV

METAL WORKING PROCESSES:  Introduction, Hot and Cold working of metals.  Rolling, Forging, Extrusion, Tube making, Swaging, Spinning, Coining, Embossing and Wire drawing. 

SHEET METAL WORKING OPERATIONS: Introduction, Sheet metal Blanking and Punching operations. Clearance and shear as applied to Punching/Blanking operations.  simple related problems. Explosive forming and high energy rate forming of metals  















          [14)

TEXT BOOKS:

1.  Manufacturing Technology by PN Rao

2.  Principles of Metal Casting by Heine,  Loper, Rosenthal.

3. A course in Work shop technology Vol-I by V.S.Raghuwamshi,Dhanpat rai & sons.

REFERENCE BOOKS:

1.  Welding Technology by Little

2.  Workshop Technology Vol.1 by S.K.Hazra Chowdary.

ME/PE 251  COMPUTER AIDED DRAFTING
II Year B.Tech. (Mech)  First Semester

Lab. / Practice :  3 Periods / week    Internal Assessment Marks      : 25 

External Exam.
:   3 hrs.

External Exam. Marks       : 50 

UNIT  I

INTRODUCTION: Setting up a drawing, Menu, Planning for a drawing, object properties, Basic geometric commands - Point, Line, Circle, Arc, Layers, File handling commands, Display control commands. 











           [1]

MORE GEOMETRIC CONSTRUCTION FEATURES: Object Snap, Poly lines, Ellipse, Polygon, Donut, Text handling. 















           [1]

EDITING A DRAWING : Object Selection, Basic Editing commands - Erase, Move, Copy, Chamfer, Fillet, Offset, Rotate, Scale, Mirror, Advanced Editing Commands -  Array, Break, Trim, Extend, Change, Explode, Divide, Measure, Stretch, Correcting Mistakes - Undo, Oops, Redo. 












           [1]

DIMENSIONING AND SECTIONING A DRAWING: Fundamentals, Variables, Methods, Text, Tolerancing, Sectioning a Drawing. 










                      [1]

UNIT   II 

SECTIONAL VIEWS: Full section, Half section.












   
           [1]










        

SCREWED FASTENERS: Screw thread nomenclature, Forms of screw threads, Thread series, Thread designation











 
 

           [1]

BOLTS AND NUTS: Hexagonal and Square Headed bolts and nuts

           









           [1]
COTTERS AND PIN JOINTS:  Cotter joints with sleeve, Knuckle joint.









          
           [2]

SHAFT COUPLINGS: Protected type flanged coupling, Universal coupling
           
                                                               


           [2]

UNIT   III

ASSEMBLY DRAWINGS: Screw jack, Stuffing box with tolerances and  surface finish.  













 




           [2]






PART DRAWINGS : Single tool post, Angular Plummer Block. 











           [2]

TEXT BOOK: 

Machine Drawing by K.L.Narayana, P. Kannaiah and K.Venkata Reddy

Machine Drawing by N.Sidheswar, P. Kannaiah and V V S sastry

REFERENCE BOOKS:

1.  AutoCad 14 for Engineering Drawing made easy by       P. Nageswara Rao, Tata   McGraw - Hill Publication Company Limited, New Delhi.

3. An Introduction to AutoCAD2000 by A.Yarwood, Longman Publishers, New Delhi

ME/PE 252     SM & FM LABORATORY
II Year B.Tech.   (Mech)  First Semester

Lab.
:   3 Periods / week                 Internal Assessment Marks : 25

External Exam.
:   3 hrs.
   External Exam. Marks 
      : 50

Any TEN experiments should be done

FLUID MECHANICS LAB: 

1. Orifice / mouthpiece - Determination of coefficient of discharge 

2. Venturimeter / Orifice meter - Determination of coefficient of discharge 

3. Pipe friction - Determination of friction factor and size of roughness   of a given pipe. 

4. Single - stage centrifugal pump - To draw the operating characteristics of the          pump and to determine the designed discharge and designed head from it. 

5. Single - acting reciprocating pump - To draw the operating characteristic curves at constant speed and determination of efficiency. 

6. Gear pump - To draw the operating characteristic curves and determination of overall efficiency 

7.  Pelton turbine - To draw the performance characteristic curves and determination of overall efficiency 

8. Francis / Kaplan turbine - To draw the performance characteristic curves and determination of overall efficiency. 

9. Windtunnel a) Determination of pressure distribution on car/truck/ airfoil models - b)Lift and drag measurement - c) Pitot tube - Velocity distribution and calibration.    d) Boundary - Layer profile. 

STRENGTH OF MATERIALS LAB: 

1. Load vs Deflection - Determination of Young's modulus on cantilever beam and propped cantilever beam. 

2. Load vs deflection on simply supported and overhanging beams. Determination of Young's modulus of the beam material 

3. (a) Rockwell Hardness test - Determination of Hardness Number for different metal specimens such as mildsteel, cast iron, Brass, Aluminum (b) Brinnell's Hardness Test, 

4. Impact Test - (a) Charpy and (b) lzod: Determination of impact strength of mild steel and cast iron specimens 

5. Torsion test - Determination of Modulus of Rigidity of the material. 

6. Double shear Test - Determination of shear strength of mild steel / Torsteel specimens. 

7. Tension Test on UTM - Determination of mechanical properties of mild steel and cast iron specimens. 

8. Tests on helical spring - Determination of stiffness of Helical springs.

ME/PE 221  MATHEMATICS - IV
II Year B.Tech. (Mech)  Second Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT   I










ONE DIMENSIONAL WAVE EQUATION AND HEAT EQUATION : Derivation of one dimensional wave equation - Transverse Vibration of finite elastic string with fixed ends – Boundary value and initial value problems - Fourier series solution. Derivation of one dimensional heat equation - Steady and unsteady states - Boundary value and initial value problems - Fourier series solution. 








          [10]

TWO DIMENSIONAL HEAT EQUATION: Two dimensional heat equation - Steady state heat flow in two dimensions - Laplace equation in cartesian and polar coordinates (including annulus). Fourier series solution. 

 [5]

UNIT   II










Introduction continuity, Cauchy-Reimann equations, Analytic Functions, Harmonic Function, orthogonal systems, line integrals in complex p[lane Cauchy integral theorem. Existence of Indefinite integral, Cauchy’s integral formula.








          [15]

UNIT  III








Derivatives of Analytical function, Laurent series, singularities and zeroes, Residue theorem, Evaluation of Real Integrals, further types of real integrals.











         [15]

UNIT  IV










Conformal mapping, Linear factorial transformations, special linear factorial transformations, mapping by other functions. Electrostatic fields, use of conformal mapping, Heat problems, fluid flow, Poisson’s integral formula. 

                                                                                                                [15]

TEXT BOOKS :

1. Higher Engineering Mathematics by B. S. Grewal.

2. Advanced Engineering Mathematics by Erwin Kreyszig

REFERENCE BOOKS : 

1. Engineering Mathematics by M.K.Venkataraman

2. Engineering Mathematics by P.Kandaswamy, et al.

ME/PE 222 NUMERICAL METHODS IN ENGINEERING

II Year B.Tech. (Mech)  Second Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT - I

Solution of Numerical, Algebraic and Transcendental equations: The bisection method, Iteration method, Regula Falsi method, Newton-Raphson method, Gauss Elimination method –Gauss Seidal iterative method.

Finite differences: First and higher order differences - Forward differences and backward differences, properties of operator, Differences of a polynomial - factorial polynomial – operator E – Relation between E and D

UNIT - II

Interpolation – Gregory-Newton forward interpolation formula – Gregory-Newton backward Interpolation formula – Equidistant terms with one or more missing values. Gauss forward interpolation formula- Gauss backward interpolation formula –Stirling’s formula - Bessel’s interpolation formula –Interpolation with unequal intervals - Divided differences - Newton’s divided differences formula – Lagrange’s interpolation formula – inverse interpolation.



UNIT - III

Numerical Differentiation and integration: Newton’s forward and backward differences to compute derivatives. Derivatives using Stirling’s formula. Trapezoidal rule – Simpson’s 1/3 Rule – Difference equations: Linear difference equations - Linear homogeneous linear difference equations with constant coefficients.

UNIT - IV

Numerical solutions of ordinary differential equations, solution by Taylor series  - Picard’s method  of successive approximations -  Euler’s method - Improved and modified Euler’s method - Runge Kutta methods.

Boundary value problems: Solution of Laplace’s and Poisson’s equation by Iteration methods.

Method of weighted Residuals: Galenkrin’s weighted residual method – the galenkrin’s Finite element method – element formulation

TEXT BOOK:

1. Introductory Methods of Numerical Analysis, by S.S. Sastry, PHI, 3rd Edition.

2. Fundamentals of finite element analysis, by David V.Hutton, Tata Mc Graw-Hill

REFERENCE BOOKS:

1. Numerical Methods for Scientific and Engineering Computation, by M.K. Jain, S.R.K. Iyengar, R.K. Jain, Wiley Eastern Ltd., 1987, 2nd Edition.

ME/PE 223 BASIC ELECTRICAL & ELECTRONICS ENGINEERING
II Year B.Tech. (Mech)  Second Semester
      Lectures :   4 Periods / week          Internal Assessment  Marks        : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

Unit-I: 

D.C. & A.C. Circuits

D.C Circuits: - Review of circuit elements, voltage sources, current sources & Basic definition of work, power, energy, Kirchhoff’s laws, simple circuits (series & parallel) star-delta transformation.




[7]

A.C circuits :- Alternating current , j-notation ,RMS, average, peak value, form factor, crest factor of sinusoidal waveform, simple R,L,C series & parallel circuits, power factor,3-Ø balanced circuit ,voltage, current ,power relations 









[8]

Unit-II: 

A.C. Machines

Transformers:- Construction, Principle of operation, EMF equation & equivalent circuit, Regulation, Losses & Efficiency, Open circuit & Short circuit tests.









[7]

Induction Motors: - Constructional features -principle of operation of 3-Ø induction motor, different types of starters, construction and principle of operation of 1- Ø induction motor and their industrial applications.
[8]

UNIT III


PN Junction diode, Zener diode, Rectifiers, Filters, Transistor input and output characteristics, Biasing of transistor, JFET, MOSFET, UJT.

(9)

Introduction to Various types of amplifiers.




(6)

UNIT IV

Introduction to oscillators, RC phase shift oscillator, Wien bridge oscillator, Heartiey oscillator, Colpitts oscillator, Operational amplifier, Operational amplifier as summer, Differentiator, Integrator, Comparator, Zero cross detector, Instrumentation amplifier, Multivibrators - Astable, Monostable and Bistable. 






 
         (15)

TEXT BOOKS :

1. Basic Electrical Engineering (Second Edition) by V.N.Mittle & I. Arvind Mittal (The Mc Graw Hill Company).   

2. Microprocessor Architecture, Programming and Applications with the 8085 / 8080A by Gaonkar R, Wiley Eastern Ltd.

3. Electronic Devices and Circuits by Bell A.D., PHI

4. Digital Logic and Computer Design by M.Morrismano, PHI

5. Basic Electronics and Linear Circuits by N.N. Bhargava, D.L. Kulshreshtha, S.C. Gupta, T.T.T.I. Chandigrah. 

REFERENCE BOOKS:

1. A course in Electrical power by Soni, Gupta Bhatnagar  

2. Electrical Technology by B.Hughes (ELBS).   

ME/PE 224 ADVANCED MECHANICS OF MATERIALS
II Year B.Tech. (Mech)  Second Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT   I

DEFLECTIONS OF BEAMS : Introduction, Differential Equations of the Deflection Curve, Deflections by Integration of the Bending Moment Equation integration of the Shear Force and Load equations.  Deflections by Moment Area Method and Macaulay’s Method



          (15)







UNIT   II

STATICALLY INDETERMINATE BEAMS: Statically indeterminate Beams, Analysis by the differential equations of the Deflection curve, Moment Area Method.








           (8)











CONTINUOUS BEAMS: Clapeyron’s theorem of three moments, Beams with constant and varying moments of inertia.














           (7)

UNIT III

THICK PRESSURE VESSELS: Thick Cylinders: Lame’s theory, Radial Deflection, Compound Cylinder.





           (7)

CURVED BEAMS: Stresses in Beams of small and large initial curvature, The Winkler-Bach theory, Stresses in Crane Hook and C-Clamp with Rectangular, Circular and Trapezoidal cross-sections.


(8)

UNIT   IV

CENTRIFUGAL STRESSES: Introduction, Rotating Ring, Rotating Disc, Rotating Disc of uniform strength.




           (8)

COLUMNS : Buckling and Stability, Columns with Pinned ends, Columns with other support conditions, Limitations of Euler’s Formula, Rankine’s Formula, Columns with eccentric Axial Loads, Secant formula.
          (7)























TEXT BOOK: 

Mechanics of Materials by Gere and Timoshenko, C B S Publishers & Distributors.
REFERENCE BOOKS:

Strength of Materials by  Dr.Sadhu Singh, Khanna Publishers.

Advanced Solid Mechanics by L.S. Srinath

ME/PE 225     APPLIED THERMODYNAMICS 
II Year B.Tech. (Mech)  Second Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT    I  

STEAM BOILERS: Function, classification, working of Cochran boiler and Babcock and Wilcox boiler, Mountings & Accessories.



 (7)

      

PURE SUBSTANCE : Pure substance, vapor-liquid-solid phase equilibrium in a pure substance, Independent properties of a pure substance, Equations of state for vapor phase of a simple compressible substance, Tables of thermodynamic properties, thermodynamic surfaces. 



 (8)

UNIT   II 

VAPOR POWER CYCLES: Rankine cycle, Effect of pressure and temperature on the Rankine cycle, reheat cycle, regenerative cycle, Deviation of actual cycles from ideal cycles.                                    


  
 (8)












STEAM NOZZLES: Types of nozzles, isentropic flow through nozzles, Effect of friction, Nozzle efficiency, Critical pressure ratio and maximum discharge, calculation of throat and exit areas using Mollier diagram.


 (7)

UNIT    III 

STEAM TURBINES: Types of steam turbines, Impulse turbines, pressure and velocity compounding, velocity diagrams, work output, power, blade efficiency and stage efficiency, Reaction turbines, velocity diagrams, degree of reaction, work output, power, blade efficiency and stage efficiency, Governing of turbines, Overall efficiency and reheat factor.                   
 (8)

STEAM CONDENSERS:  Jet and Surface condensers, condenser vacuum and vacuum efficiency, Condenser efficiency, Thermodynamic analysis, Air pumps, Capacity of air extraction pump. 















 (7)
UNIT   IV 

REFRIGERATION: Need for Refrigeration, Definitions, Methods of refrigeration, Working of Refrigerator & Heat pump, Reversed Carnot and Bell - Coleman cycles, Refrigerating effect, COP, vapor compression refrigeration system, influence of various parameters on cycle performance, Vapor absorption refrigeration cycle. 





(8)

PSYCHROMETRY AND AIR CONDITIONING: Introduction, psychrometric properties, Psychrometric relations, Psychrometric chart, psychrometric processes, Comfort conditions, Air conditioning systems. 


(7)

 TEXTBOOKS: 
1. Engineering Thermodynamics----Cengle and Boles

2. Thermal Engineering ---Rajput

REFERENCE BOOKS:
1. Treatise on Heat Engineering    --    V.P. Vasandani and D.S. Kumar. 

    2.Refrigeration and Air Conditioning -- C.P. Arora

    3.  Refrigeration and Air Conditioning –S.C.Arora & Domakundwar

    4. Engineering Thermodynamics--Achuthan—PHI

Note:  Use of Steam Tables and Refrigeration and Air-Conditioning Tables is permitted in University Examinations.

  ME/PE 226 
ENGINEERING METALLURGY

II Year B.Tech. (Mech)  Second Semester
      Lectures :   4 Periods / week          Internal Assessment  Marks        : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT   I

CRYSTALLOGRAPHY: Classification of crystals – Bravi’s lattices – Miller Indices – Packing factor in cubic systems – coordination number – crystal imperfections – crystal deformation – Slip and Twinning.     


 (7)  

PHASE DIAGRAMS: Binary phase diagrams – Phase rule – one component system, two component system, isomorphous, eutectic, eutectoid, peritectic and peritectoid systems,
Fe-Fe3C equilibrium diagram.                            [8)

UNIT    II

HEAT TREATMENT OF STEELS: TTT diagrams for eutectoid, hypo and hyper eutectoid steels.




      


 (4)

HEAT TREATMENT PROCESSES: Annealing, normalizing, hardening, tempering, austempering, martempering, flame Hardening, Induction Hardening & Chemical hardening techniques, hardenability concept and experimental determination.
                                         

 (8)    

                                
            

UNIT   III

STRENGTHENING MECHANISMS: Strain hardening, solid solution strengthening, grain refinement, dispersion strengthening.


(7)

COMPOSITE MATERIALS:

Classification of composites, various methods of component manufacture of composites, particle – reinforced materials, fiber reinforced materials, metal matrix composites and C – C composites.




(7)

UNIT – IV

POWDER METALLURGY:
Powder metallurgy process,  preparation of powders, characteristics of metal powders, mixing, compacting, sintering, Applications of Powder Metallurgy.    





 (7)

FERROUS MATERIALS :
Different types of cast Irons, Steels, Alloy steels, Composition, properties and application and 




 (6)

NON FERROUS MATERIALS : Copper and its Alloys,Alluminium and its Alloys.                   

   






 (5)

TEXT BOOKS:

1.Introduction to Physical Metallurgy  -  Avener.

2.   Material Science and Metallurgy -   Dr.V.D.Kodgirie.

REFERENCE BOOK:

Material Science and Metallurgy    -  V. Raghavan
ME/PE 227   ENVIRONMENTAL SCIENCE
II Year B.Tech. (Mech)  Second Semester
      Lectures :   3 Periods / week          Internal Assessment  Marks
     : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT- I 

INTRODUCTION

Definition, Scope and Importance of Environmental Studies; Measuring and Defining Environmental Development Indicators. 

Ecosystems: Introduction, types, characteristic features, structure and functions of Ecosystem – Forest, Grass land, Desert, Aquatic (Lakes, Rivers and Estuaries). 

Environment and Natural resources management: Land resources – Land as a resource, common property resources, Land degradation, soil erosion and Desertification, Effects of modern agriculture, fertilizer-pesticide problems. Forest resources – use and over exploitation, Mining and Dams their effects on Forest and Tribal people, Water resources: Use and over utilization of surface and ground water, Floods, Droughts, Water logging and Salinity, Dams- Benefits and Costs Conflicts over water; Resettlement and Rehabilitation of People; Energy resources- Energy needs, renewable and Non renewable Energy sources, use of alternate Energy sources, Impact of Energy use on Environment. 





          [12]

UNIT-II

Biodiversity and Conservation: 

Value of Biodiversity- Consumptive and Productive use, Social, Ethical, aesthetic and option values, Bio-geographical classification of India- India as a mega diversity Habitat; Threats to Biodiversity- Hot spots, Habitat Laws, Poaching of Wildlife, loss of species, seeds, etc., In-situ and Ex- situ conservation of Biodiversity.






[6]

Environmental Pollution: Local and Global issues 

Causes, effects and control measures of Air pollution, Indoor Air pollution, Water pollution, Soil pollution, Marine pollution, Noise pollution, Solid waste management, composting and vermiculture, urban and industrial wastes, recycling and re-use. Nature of Thermal Pollution and nuclear hazards Global warming, Acid rain, Ozone depletion.




[6]

UNIT-III

Environmental Problems in India

Drinking Water, Sanitation and Public health; 

Effects of human activities on the Quality of Environment: Urbanization, Transportation, Industrialization, Green revolution; Water scarcity and Ground water depletion,  

Controversies on major dams – Resettlement and rehabilitation of people; problems and concerns.

Rain water harvesting, cloud seeding and watershed management.

Economy and Environment

The Economy and Environment interaction, Economics of Development, Preservation and Conservation, Sustainability-theory and practice, limits to growth, equitable use of resources for sustainable life styles, 

Environmental Impact Assessment: Study Parameters 

Social issues and Environment

Population growth and Environment, Environmental education, Environmental movements, Environmental Vs Development. 
          [12]

UNIT- IV  

Institutions and Governance
Regulation by Government, monitoring and enforcement of environmental regulation, Environmental Acts- Water (Prevention and control of pollution) act, air (prvention and control of pollution) act, Environmental Protection Act, Forest conservation act, Coastal zone regulations; Institutions and policies relating to India, Environmental Governance. 

International conventions

Stockholm conference 1972, Earth summit 1992, World commission for Environmental Development (WCED).

Case Studies:

Chipko movement, Narmada Bachao Andolan, Silent Valley Project, Madhura Refinery and Taj Mahal, Industrialization of Pattancheru, Nuclear reactor at Nagarjuna Sagar, Tehri Dam, Relegaon Siddi (Anne Hazare), Kolleru lake aquaculture, Florasis in Andhra Pradesh.

Field Work:

Visit to a local area to document environmental assets – river/forest/grassland/hill/mountain.

Study of local environment – common plants, insects, birds.

Study of simple ecosystems – pond, river, hill, slopes etc.,

Visits to industries, water treatment plants, effluent treatment plants.     [12]

TEXT BOOK:

1. Benny Joseph, 2005, Environmental Studies, The Tata McGraw- Hill publishing company limited, New Delhi.

2. Principles of Environmental Science. & Engg. P.Venu Gopala Rao, 2006, Prentice-Hall of India Pvt. Ltd., New Delhi.

3. Ecological and Environmental Studies – Santosh Kumar Garg, Rajeswari Garg (or) Rajani Garg, 2006, Khanna Publishers, New Delhi.

REFERENCE BOOKS:

1. Environmental Pollution Control Engineering by C.S.Rao, Wiley Eastern Ltd., New Age International Ltd.,

2. Brunner R.C., 1989m, Hazardous waste incineration, McGraw Hill inc.

3. Clark R.S. Marine pollution, Clanderson Press oxford(TB)

4. De A.K.Environmental Chemistry, Wiley Eastern Ltd.,

5. Rao M.N. and Datla A.K., 1987, Waste water treatment, Oxford and IBH publications Pvt. Ltd.,

6. Trivedi R.K. Handbook of environmental laws, rules, guidelines, compliances and standards, vol.I and II. Enviro Media®

7. Trivedi R.K. and P.K.Goel, introduction to air pollution, techno-science publications.(TB)

8. Anjaneyulu Y 2004, Introduction to Environmental Sciences, B S Publications

9. Manoharachary C and Jayarama Reddy P 2004, Principles of Environmental Studies, B S Publications.
ME/PE 261   WORKSHOP  PRACTICE

II Year B.Tech. (Mech)  Second Semester

Lab
:  3 Periods / week      
         Internal Assessment Marks : 25

External Exam.
:   3 hrs.

External Exam. Marks     
: 50 

PATTERN MAKING : Solid – I no., Split – I no.

MOULDING : Stepped cone pulley, Hand wheel, Bush.

FITTING : 6 Jobs

TURNING : Plain, Step and Taper turning, Right-hand and Left-hand threads,  and Knurling.

ME/PE 311  OPERATIONS RESEARCH
III Year B.Tech. (Mech)  First Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70

UNIT  I

INTRODUCTION: Definition and Scope of Operations Research, Limitations of Operations Research, Model building in Operations Research.

LINEAR PROGRAMMING: Mathematical formulation of the problem, graphical method, Simplex method, artificial basis technique, dual Simplex method.  Degeneracy, alternative optima, unbounded solution, infeasible solution. 








          (15)


UNIT  II









TRANSPORTATION PROBLEM:  Basic feasible solution by north-west corner method, Vogel’s approximation method, assignment by inspection method.  Finding optimal solution, degeneracy, unbalanced transportation matrix.

ASSIGNMENT PROBLEM: One-to-one assignment problem, optimal solution, unbalanced assignment matrix.

QUEING THEORY: Queuing systems and their characteristics.  Analysis of Markovian chains, Transition diagram, M/M/1 : FCFS/ ( / ( and M/M/1 : FCFS/ ( / N models. 






          (15)

UNIT  III









PROJECT PLANNING THROUGH NETWORKS: Arrow (Network) Diagram representation.  Rules for constructing an arrow diagram, Pert and CPM, Critical path calculations, earliest start and latest completion times, Determination of critical path, determination of floats, Probability considerations in project, cost considerations in project scheduling, crashing (least cost project scheduling). 





          (15)

UNIT  IV









GAME THEORY: Optimal solution of two-person zero-sum games, the max-min and min-max principle.  Games without saddle points, mixed strategies.  Arithmetic and algebraic methods, reduction by dominance and average, method of sub games, graphical method, L.P. method.

SEQUENCING: Introduction, Solution of Sequencing Problem, Processing n Jobs through two machines. 





          (15)

TEXT BOOK: 

Operations Research – S.D.Sharma

REFERENCE BOOKS:

1. Introduction to Operations Research – Phillips, Ravindran, James Solegerg.

2. Optimization Theory and Applications – S.S. Rao

3. Introduction to Operations Research – Hiller and Liberman

4. Operations Research – H.A. Taha

5. Operations Research – Gupta and Hira

6. PERT and CPM Principles and Applications – L.S. Srinath

7. Operations Research – Panneerselvam.

8. Operations Research – Kalavathi

ME/PE 312   DESIGN OF MACHINE ELEMENTS
III Year B.Tech. (Mech)  First Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I 

BASICS: Phases of design, Types of designs, standardization in design, preferred numbers and significance. 





 (5)

DESIGN FOR STATIC STRENGTH : Simple Stresses - Combined stresses - Torsional and Bending stresses - stress strain relation, various theories of failure - Factor of safety and its importance in design.

          (10)




UNIT   II

 DESIGN FOR FATIGUE STRENGTH : Stress concentration - Theoretical stress concentration factor - Fatigue stress concentrations factor, Design for fluctuating stresses, Fatigue strength and endurance limit, Goodman diagram, Soderberg line, Endurance limit - Approximate estimation.        (10)

POWER SCREWS: Types - Mechanics of power screws, efficiency, Design of Screw Jack. 








           (5)

UNIT   Ill 

FASTENERS: Riveted joints, Design of joints under eccentric loading, Welded joints, Eccentrically loaded welded joints. 


          (15)

UNIT   IV 

Bolted joints, Design of joints under eccentric loading, socket and spigot, cotter joint.  







                    (15)

TEXT  BOOKS: 

1. Design of machine elements by Bhandari, Tata McGraw Hill book Co.(2007] 

2. Machine Design by P.C. Sharma & D.K. Agarwal. 

3.  Design of Machine Elements by Sharma & Purohit ,PHI

HAND BOOKS TO BE ALLOWED IN EXTERNAL EXAMINATION:

1.   Design data book, P.S.G. College of Technology, Coimbatore 

2.   Design data book, Mahadevan & Balaveera Reddy - CBS Pub. 

     ME/PE 313   MACHINE DYNAMICS

III Year B.Tech. (Mech)  First Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I 

INERTIA FORCE AND TURNING MOMENT DIAGRAMS

Dynamic Analysis of Slider - Crank mechanism, Velocity and Acceleration of piston, Angular velocity and Angular Acceleration of Connecting Rod, Piston Effort (Effective Driving Force), Crank Effort. Turning Moment on Crankshaft, Inertia of connecting Rod (Treatment is limited to analytical methods only). Turning moment diagrams for a single and multi cylinder engines, Fluctuation of energy and fly wheel. 



          [15]

UNIT   II 

BALANCING : Introduction, Static balancing, Dynamic balancing, Transferring of a Force from one plane to another, Balancing of Several Masses in Different planes, Balancing of Reciprocating Mass,  Secondary Balancing, Balancing of In-line Engines, Balancing of V - Engines.           [15]

UNIT   III

 DYNAMOMETERS: Types of Dynamometers, Prony Brake Dynamometer, Rope Brake Dynamometer, Belt Transmission Dynamometer, Bevis - Gibson Torsion Dynamometer. 






           [7]

GYROSCOPES : Angular Velocity, Angular Acceleration, Gyroscopic Torque, Gyroscopic Effect on Naval Ships, Stability of an Automobile, Stability of a Two-Wheel vehicle.







           [8]






  



UNIT IV

GOVERNORS: Introduction, Watt Governor, Porter Governor, Proell Governor, Hartnell Governor, Spring-Controlled Gravity Governor, Sensitiveness of a Governor, Hunting, Isochronism, Stability, Effort of a Governor, Power of a Governor, Controlling Force.


          [15]
    






TEXT BOOKS:

1. Theory of Machines by S.S. Rattan

2. Theory of Machines and Mechanisms by Jagadish Lal

REFERENCE BOOKS:

Theory of Machines by T. Bevan

Theory of Mechanisms and Machines by A. Ghosh and A.K. Mallik.

ME/PE 314  I.C. ENGINES & GAS TURBINES

III Year B.Tech. (Mech)  First Semester
Lectures :   4+1 Periods / week      Internal Assessment  Marks
: 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I

GAS POWER CYCLES: Air standard Carnot cycle, Otto cycle, Diesel cycle, Dual Combustion cycle and Brayton cycle, Air standard efficiency and MEP.                   










 (7)

I.C.ENGINES: Introduction, Basic engine nomenclature, Review and classification of I.C. Engines, working principles of S.I. and C.I. Engines (both 4 stroke and 2-stroke) - valve timing diagram - Differences between S.I. & C. I. and 2 stroke & 4 stroke engines.           



 (8)

UNIT    II

FUEL SUPPLY SYSTEMS: S.I. Engines- Carburetion, injection system, chemically correct air-fuel ratio, Air-fuel mixture requirements, Simple float type carburetor,   C. I. Engines- Fuel supply and injection systems, Bosch fuel pump, air fuel requirements                                                                (7)

TESTING OF I.C.ENGINES: Indicator diagram, evaluation of Indicated Power, Brake power, Fuel consumption, SFC, Mechanical & thermal efficiencies, mean effective pressure, air-fuel ratio, Heat balance, Engine performance curves,  Variables affecting engine performance for both S.I. & C.I. Engines.   
          






          (8)

UNIT   III 

COMBUSTION PROCESSES:  S.I. Engines- Normal combustion, abnormal combustion, C.I. Engines- Ignition delay, combustion knock in C.I. engines, Knock rating of fuels- Octane number and Cetane number. 

           (8)

ALTERNATE FUELS: Liquid fuels – Alcohols - Methanol, Ethanol, Alcohols for SI and CI engines, Gaseous fuels – Hydrogen, Natural gas, CNG and LPG, other possible fuels. 






          [7]

UNIT   IV 

GAS TURBINES:  Closed and Open Brayton cycle gas turbines, analysis of closed cycle gas turbine , Compressor and turbine efficiencies, Gas turbine cycles with inter cooling, reheat and regeneration.     


          (8) 

JET & ROCKET PROPULSION: Basic principles of Jet propulsion - specific thrust, propulsive efficiency and overall thermal efficiency of a jet engine, Principles of Rocket propulsion, Types of rocket propulsion.           
          (7)

TEXT BOOKS: 

1. I.C. Engines    - V.Ganesan - T.M.H., New Delhi. 

2. Thermal Engineering- Rajput-Laxmi Pub, Delhi

REFERENCE BOOKS: 

1. Fundamentals of I.C.Engines - P.W. Gill, J.H. Smith & Ziurys- IBH & Oxford pub.

2. A Course in I.C. Engines - M.L. Mathur & R.P. Sharma - Dhanpat Rai & Sons – New  Delhi. 

3. Gas Turbine Theory - Cohen, Rogers and Sarvanamuttu. 

4. Treatise on heat Engineering - Vasandani & Kumar-Metropolitan Book Company, Delhi.

5. Engineering  Fundamentals of the I.C.Engines- Pulkrabek-PHI

ME/PE 315  METAL CUTTING AND MACHINE TOOLS
III Year B.Tech. (Mech)  First Semester
      Lectures :   4 Periods / week          Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I

MACHINING PROCESSES AND MACHINE TOOLS: Introduction, Primary and Auxiliary Motions in Machine Tools, Parameters.  Defining working motions of a Machine Tool. 










LATHE: Constructional details, specifications, classification of lathes. 
 [4]
LATHE MECHANISMS: Spindle speed Mechanisms in Belt driven and All Geared Head stock Apron and Half-nut mechanisms. Lathe accessories. Lathe operations including taper turning and thread cutting and related problems.
    







          (11)


UNIT   II

DRILLING MACHINES:  Types and specifications, spindle feed mechanism, drilling operations, drilling time.






(4)

SHAPING AND PLANING:  Constructional details, types of shapers and planers, specifications, tool holding and work holding devices, Quick Return Mechanism and automatic feed mechanisms.



           (5)

GRINDING MACHINES: General Principles, Wheel materials, Selection and specifications, Truing and Dressing of grinding wheels, types of grinding machines, Honing and Lapping operations.




[6]
UNIT   III

MILLING MACHINES:  Working Principle, Size and Specification, Up and Down Milling, Types of milling machines, Description and working of Universal Milling machine, Milling operations, Milling cutters, Indexing methods and Indexing Head, related problems.   


          [12]                                              

BROACHING: Introduction to broaching, broaches, broaching methods and Machines. 









 [3]

UNIT   IV

THEORY OF METAL CUTTING: Introduction, Basic elements of machining, Nomenclature of single point cutting tool, Tool Geometry, Mechanics of chip formation, Types of chips. Determination of shear angle and chip thickness ratio, stress and strain in the chip, velocity relations, Merchant’s theory of orthogonal cutting forces, related simple problems.



 (7)

Tool wear, Tool life and Tool life criteria                                                      (3)

Heat Generation and cutting tool temperature and its measurement, cutting fluids-types and required characteristics.




 (3)

CUTTING TOOL MATERIALS: Requirements of Tool materials and types.
 (2)

TEXT BOOKS:

1. Workshop Technology Vol.II by Hazra Chowdary

2. Production Engineering by P.C. Sharma, S.Chand & Co.

REFERENCE BOOKS:

1. Materials and Processes in Manufacturing by E.Paul De Garmo, J.T.Black and Ronald A.Kohser.

2. Machine Tool Design and Numerical Control by N.K.Mehta.

     Manufacturing Science by Ghosh & Mallick

ME/PE 316   PROFESSIONAL ETHICS AND HUMAN VALUES
III Year B.Tech. (Mech)  First Semester
      Lectures :   3 Periods / week          Internal Assessment  Marks
      : 75

 UNIT 1: Engineering Ethics






                 

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-2 : Human Values
          

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-3 : 

Engineering as Social Experimentation



          

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

Safety, Responsibilities and Rights



                   

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-4

Global Issues:






       
           

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 ( Specific to a particular Engineering Discipline ). 

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 .

ME/PE 351 MACHINE SHOP PRACTICE
III Year B.Tech. (Mech)  First Semester
Lab.
:   3 Periods / week      
          Internal Assessment marks : 25

External Exam.
:   3 hrs.
         External Exam. Marks 
: 50

TURNING : 

Multi-start threading, Drilling, Boring and Internal threading

DRILLING & TAPPING : 

Drilling and Tapping of Different threads on drilling machine

MILLING : 

Key-way,  Spur and Helical Gear Milling

SHAPING : 

At least three models involving production of flat surface, Stepped surface, Cutting dovetail and rectangular grooves.

PLANING AND SLOTTING :

Working on Planing and Slotting Machines

GRINDING : 

At least one model on surface grinder, cylindrical grinder or tool and cutter grinder.

ME/PE 352 ELECTRICAL & ELECTRONICS LAB.
III Year B.Tech. (Mech)  First Semester
Lab.
:   3 Periods / week      
          Internal Assessment marks : 25

External Exam.
:   3 hrs.
         External Exam. Marks 
: 50

ELECTRICAL LAB.

1. Verification of Kirchhoff’s Laws

2. Parameters of choke coil 

3. Measurement of low & medium resistance

4. Speed control of D.C Shunt Motor

5. Brake test on Shunt Motor

6. OCC of a separately excited /shunt generator 

7. O.C & S.C testes on a 1-Ø transformer

8.  Load test on 1- Ø transformer

NOTE: (Any Five Experiments)     

ELECTRONICS LAB.

1. V/I Characteristics of Junction diode. 

2. V/I Characteristics of Zener diode. 

3. Half wave Rectifier and Fullwave rectifier. 

4. OR AMP Applications 

5. Common Emitter configuration 

6. Characteristics of FET. 

7. Characteristics of U J T

8. Transistor Biasing

9. RC coupled amplifier

10. Simple programs in Microprocessor

11. Verification of Flip – Flops. (JK, TD etc.)

12. Verification of combinational circuits (Half Adder, Full Adder, Half subtractor, Full subtractor)

NOTE: (Any Five Experiments)     

ME/PE 321  BUSINESS MANAGEMENT

III Year B.Tech. (Mech)  Second Semester
      Lectures :   4 Periods / week          Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT – I 

General management: Principles of scientific management, brief treatment of managerial functions : planning, organizing, staffing, directing, coordinating and controlling, Modern Principles of  Management

 (5)

Forms of Business Organisation: Salient features of sole proprietorship, partnership, joint stock company: private limited and public limited companies. 









 (5)

Personnel management: The personnel function, functions of a personnel manager, Job Evaluation – Methods





 (5)

UNIT – II:

Productivity:  Definition, methods to measure productivity, measures to improve productivity 







(5) 

Work study: Introduction, Management techniques to reduce work content and ineffective time. 







(3)

Method Study: Procedure, Tools for recording information: charts and diagrams, use of fundamental hand motions (Therbligs), principles of motion economy, SIMO chart, cycle graph and chrono cycle graph. 


(7)

UNIT – III

Work Measurement: Objectives and techniques, time study methods and rating systems. Allowances : Standard time. 




 (5)

Work sampling: Activity sampling, confidence levels, number of observations, use of random number tables, procedure for making a work sampling study. 








 (3)

Plant Location and Facilities layout: Necessary factors governing plant location, principles of plant layout, types of layouts. 



 (7)

UNIT – IV

Marketing Management: Concept of selling and marketing – differences, functions of marketing, market research, advertising and sales promotion, break-even analysis, distribution channels – types, product life cycle.
(7)

Financial Management: Functions of finance, simple and compound interest, Methods of evaluating alternatives. Depreciation, common methods of depreciation: straight line method, declining balance method, sum of years digits method.







 (8)

Text Books :

1. Introduction to work study – ILO

2. Engineering Economy – Theusen & Theusen

3. Fundamentals of Marketing – Williams J Stanton

Reference Books :

1. Personnel Management – Tripathi and Reddy

2. Operations Management – Joseph G.Monks 

ME/PE 322  DESIGN OF TRANSMISSION ELEMENTS
III Year B.Tech. (Mech)  Second Semester
      Lectures :   4 +1 Periods / week     Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT  I

SHAFTS: Design of solid and hollow shafts for strength – For Bending, Torsion, Combined bending and torsion and combined bending, torsion and axial loads 









(7)

KEYS: Introduction, Design of square and flat keys



(2)

SHAFT COUPLINGS: Regid couplings – Muff, split muff and flange couplings, Flexible coupling – Modified Flange coupling













(6)

UNIT II

BEARINGS AND LUBRICATION: Lubrication, Types of lubrications, types of lubricants, properties of lubricants, types of Bearings, Bearing materials, Journal bearing design (using Mckee’s equation and Raymond and Boyd charts & tables) 








(8)

Ball and Roller Bearings: Static load, Dynamic load, Equivalent radial load, selection of ball and roller bearings





(7)




UNIT III

 BELT DRIVES : Flat and V-belts, Belt constructions, Geometrical relationships, Analysis of belt tensions, condition for maximum power,  Selection of V-belts – Selection of Pulleys.



          (11)                                     

CHAIN DRIVES: Introduction, Chain drives, Advantages of chain drives over belt drives, Polygonal effect, Selection of roller chains. 


 (4)


UNIT   IV 
SPUR GEARS : Classification of gears, Terminology of spur gear, standard systems of Gear Tooth, Force analysis, Gear tooth failures, Selection of material, Beam Strength of gear teeth, lubrication, Lewis Equation.           (6)

HELICAL GEARS: Terminology of helical gears, virtual number of teeth, Tooth proportions, force analysis, Beam Strength of helical gears, effective load on gear tooth, wear strength of helical gears. Lewis Equation.
       
 (3)

BEVEL GEARS: Terminology, force analysis, Beam Strength of bevel gears, wear strength. Lewis Equation.   






 (3)

WORM GEARS: Terminology, Force analysis, Strength rating of worm gears, Wear rating of worm gears.






 (3)

TEXT  BOOKS: 

1. Design of machine elements by Bhandari, Tata McGraw Hill book Co.(2007) 

2. Machine Design by P.C. Sharma & D.K. Agarwal. 

HAND BOOKS TO BE ALLOWED IN EXTERNAL EXAMINATION:

1.  Design data book, P.S.G. College of Tech, Coimbatore 

2. Design data book, Mahadevan & Balaveera Reddy - CBS Pub. 

     ME/PE 323  MECHANICAL VIBRATIONS
III Year B.Tech. (Mech)  Second Semester
      Lectures :   4 +1 Periods / week     Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT – I

Fundamentals of Vibration: - Introduction, Definitions, vector method of representing Harmonic motions, Addition of two simple Harmonic motion of the same frequency, Beats phenomenon.




(6)

Undamped Free Vibrations of single Degree of freedom systems: - Introduction, Derivations of differential equations, solution of differential equation, Torsional vibrations, Equivalent stiffness of spring combinations, Energy method.








(9)

UNIT – II

Damped free vibrations of single degree of freedom systems: - Introduction, Different types of damping, Free vibrations with viscous damping, Logarithmic Decrement, Viscous dampers, Coulomb damping.
 (7)

Forced vibrations of single degree of freedom systems: - Introduction, Forced vibrations with constant Harmonic excitation, Forced vibration with rotating and reciprocating unbalance, forced vibrations due to excitation of the support, Vibration isolation and Transmissibility


           (8)

UNIT – III

Critical speed of a light shaft: - Critical speed of a light shaft having a single disc without damping, critical speed of a light shaft having a single disc with damping. Vibration measuring instruments, Energy dissipated by damping.


 






[7] 

Two Degrees of Freedom systems: - Introduction, principal modes of vibration, other cases of simple two degrees of freedom systems, combined rectilinear and angular modes, un damped forced vibrations with harmonic excitation, un damped dynamic vibration absorbed, centrifugal pendulum absorber.









(8)

UNIT – IV

Multi-Degree of freedom systems – Exact analysis: - Introduction, Free vibrations – Equations of motion, co-ordinate coupling, Eigen values and Eigen vectors. 
 







(8)

Multi-Degree of freedom systems – Numerical Methods: - Introduction, Raleigh’s method, Dunker ley’s method





(7)

Text Book: -

Mechanical Vibrations – G.K.Grover

Reference Books: -

Mechanical Vibrations – W.T.Thomson

Mechanical Vibration – S.S.Rao

Mechanical Vibration – W.Seto

ME/PE 324  FLUID POWER ENGINEERING
III Year B.Tech. (Mech)  Second Semester
      Lectures :   4  Periods / week         Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I 

INTRODUCTION, Classification of fluid machines, impulse action, linear impulse momentum and angular momentum principles.   


(5)

IMPACT OF JETS: Introduction, Force exerted by a fluid jet on stationary and moving flat plate and curved vanes, flow over radial curved vanes, sprinklers. 







                   (10) 

UNIT II 
HYDRAULIC TURBINES: Elements of hydroelectric power plants, Heads and efficiencies of a turbine, Classification- Pelton, Francis and Kaplan turbines, Working, proportions of turbines, Unit quantities, Specific speed, Comparison  and selection of turbines, Numerical problems. Draft tube theory, Oil pressure Governing. Performance characteristics
.                   (15)



                                                                                           

UNIT III

CENTRIFUGAL PUMPS: Types, Working, Reciprocating vs. Centrifugal pump, Work done by impeller, Head of a pump, losses and efficiencies, Minimum starting speed, Specific speed, Multistage pumps, Pumps in parallel, Performance characteristic curves, limitation of suction lift, NPSH, Cavitation.        




     

                    (15)

UNIT IV 

HYDRAULIC SYSTEMS: Hydraulic-press, accumulator, lift, intensifier, crane and coupling.








[8]

PUMPING DEVICES: Hydraulic ram, Air lift pump, rotary pumps and jet pump










[7]









TEXT BOOK: 

 1. Hydraulics and Fluid Mechanics --P.N.Modi & S.M. Seth. 

 2. Fluid Mechanics & Fluid Power Engineering - by D.S.Kumar 
REFERENCE BOOKS: 
 1. Hydraulic Machines - Jagadish Lal 

 2. Fluid Mechanics & Hydraulic Machines - by R.K.Bansal

ME/PE 325   HEAT TRANSFER

III Year B.Tech. (Mech)  Second Semester
      Lectures :   4 +1 Periods / week     Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT I

INTRODUCTION: Basic Modes and laws of Heat transfer, thermal conductivity, Steady state Heat Conduction, General conduction equation in Cartesian, Cylindrical and Spherical coordinates, initial and boundary conditions. 








 
 (4)

ONE- DIMENSIONAL HEAT CONDUCTION: Heat flow through plane wall , cylinder and sphere with constant thermal conductivity , Heat flow through composite slab and Cylinders, Thermal resistance, Electrical analogy, Thermal contact resistance, critical insulation thickness,  Heat source systems- Simple systems with uniform heat generation in slabs and cylinders.  








    
 (7)   

EXTENDED SURFACES: Types, Applications, Fin materials, Heat transfer from fins with uniform cross section, Fin efficiency and Effectiveness.    (4]

    










UNIT II 

TRANSIENT HEAT CONDUCTION: One dimensional lumped heat capacity systems.                  







 (3)                            









FORCED CONVECTION: Introduction, Principles of convection, Conservation of Mass and Momentum, Differential equation of continuity, Energy equation, Hydrodynamic and thermal boundary layers, concept of turbulence, Flow over bodies, Drag coefficient, Heat transfer coefficient, Empirical and semi empirical relations for heat transfer in Laminar and  Turbulent flows over a flat plate, Relation between fluid friction and heat transfer in laminar & turbulent flow – Reynolds-Colburn Analogy,  Laminar flow heat transfer in a pipe, Turbulent flow heat transfer in a pipe- Empirical relations.









 [8]

Phase Change: Introduction – Filmwise & Dropwise Condensation, Boiling Curve .                                                                                     

(4) 

UNIT   Ill 
NATURAL CONVECTION: Approximate analysis for laminar film on a vertical plate, Correlations for vertical plates, horizontal plates, vertical and horizontal cylinders, inclined surfaces.                                                       (7)

HEAT EXCHANGERS: Classification and type of heat exchangers, Flow arrangement, Temperature distribution , Overall heat transfer coefficient, Fouling factor, LMTD method of Heat exchanger analysis, correction for LMTD for use with multi pass and cross flow Heat Exchanger, Effectiveness - NTU method for Heat Exchanger analysis.
          



 (8)










  

UNIT   IV 
RADIATION: Fundamentals of Radiation: Basic Concepts and definitions, Absorptivity, Reflectivity, Transmissivity, concept of Black body, Laws of Radiation, Kirchhoff's law, Planck's law, Wein’s law, Stefan Boltzman's law.










(7) 

RADIANT HEAT TRANSFER: Heat Exchange by radiation between two finite parallel surfaces, Electrical analogy, solid angle and Radiation intensity, Heat exchange by radiation between two finite black and gray surfaces, shape factor, Radiation shields. 
      





(8)

TEXT BOOKS: 
1. Heat and Mass Transfer - Sachdeva 

2. Heat Transfer- A Basic Approach-- N.Ozisik 

3. Heat Transfer--Rajput

REFERENCE BOOKS: 
1.  Heat transfer   -   J.P.Holman

2.  Heat transfer    -   S.P.Sukhatme

3. Introduction to Heat Transfer - lncropera and Dewitt

NOTE: Heat and Mass Transfer Data Book by Kothandaraman and Subramanian to be allowed in   University Examination.

ME/PE 326  ENGINEERING METROLOGY

III Year B.Tech. (Mech)  Second Semester
      Lectures :   4  Periods / week         Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I

METROLOGY : Elements of engineering measurements, standards of length, end and line standards. Theory of limits, Fits, Tolerances and their selection, Hole Basis and shaft basis system, IS system of limits & fits, simple problems.  Interchangeability, Selective Assembly, Limit gauges, Taylor’s Principle of limit gauging, plug gauges, Ring gauges and their applications. Slip gauges, angle gauges, sine bars, spirit levels.  

                    (15)
           

UNIT II

JIGS & FIXTURES: Introduction, Design considerations in Jigs & Fixtures.  The principle of six point location, Locating pins.  Clamping and clamping devices.  A few examples of drilling jigs like Box type, Template Jig, Inverted Jig, Indexing Jig. 








 (7)

Gear manufacturing and INSPECTION: Gear shaping, Gear hobbing,Bevel generatin method -principles & methods, Gear finishing methods. 
Inspection of various parameters of gears manufactured by above processes. 





                                (8)

UNIT III

SCREW THREAD MEASUREMENT: Element of measurement – errors in screw threads – measurement of effective diameter, angle of thread and thread pitch, profile thread gauges Sigma comparator, Solex pneumatic gauge, electrical & electronic comparator, projectors, Tool Maker’s Microscope, Auto collimator,  bore gauges,  straight edges, angle plates.  [15)

UNIT IV 

Measurement of surface finish: Surface texture, roughness , waviness, Indian standard terminology,Various methods of measuring surface finish, Tomilson surface meter and Taylor Hobson Talysurf.   

Computer aided Inspection: Introduction to Co-ordinate Measuring Machines.

Machine tool performance tests: Static and Dynamic alignment tests- Alignment tests on Lathe, Milling and Drilling  Machines.

          [15]

TEXT BOOKS:

1. Metrology  -  R.K.Jain

2. Jigs and Fixtures Design by Kempster

3. Materials and Processes in Manufacturing by E.Paul DeGarmo, J.T.Black and Ronald A.Kohser.

4. Manufacturing Engineering and Technology by Kalpakjian

REFERENCE BOOKS:

1. Engg.Metrology – D.M.Antony

2. A text book of Engg.Metrology – I.C.Gupta.

3. Modern Machining Processes – P.C.Pandey & H.S.Shan

4. Tool Engineers’ Hand Book – ASTME.

ME/PE 361 FUELS & I.C ENGINES LAB

III Year B.Tech. (Mech)  Second Semester

Lab.
:  3  periods /  Week

           Internal Assessment marks : 25

External Exam : 3 hrs



External Exam Marks : 50

I.C.Engines lab:

1. Single Cylinder 4-Stroke Diesel Engine

2. Twin Cylinder 4-Stroke Diesel Engine

3. Reciprocating Air Compressor

4. Blower Test Rig

Fuels lab:

1. Two Stroke Petrol Engine

2. Multi Cylinder Petrol Engine

3. Redwood Viscometer

4. Canradson Carbon Residue Tester

ME/PE 362   COMPUTER APPLICATION & SIMULATION LAB
III Year B.Tech. (Mech)  Second Semester

Lab.
:   3 Periods / week      
          Internal Assessment marks : 25

External Exam.
:   3 hrs.
         External Exam. Marks 
: 50

Note :  Develop programs for the following problems using C- language 

SIMULATION EXERCISE:  [ Any  TWO ]

· Hart Mechanism

· Paucellier Mechanism

· Robert Mechanism

· Scott Russel Mechanism

· Watt Mechanism

· Pantograph Mechanism

· Four Bar Mechanism

· Slider Crank Mechanism

· Tchibicheff Mechanism

COMPUTER APPLICATIONS:  [ ANY SIX ]

· Numerical Methods 
· Differential Equation solution 
· Gauss elimination: General Matrix and skyline. 

· Two dimensional stress analysis 

· Cylinder subjected to internal pressure. 

· 1 D Heat Transfer (conduction) 

· 2 D Heat Transfer (conduction) 

· O.R. applications like L.P., Queing Theory, CPM, PERT etc..

ME/PE 363 ADVANCED COMMUNICATION SKILLS LAB
III Year B.Tech. (Mech)  Second Semester

Lab.
: 3 Periods/Week
         Internal Assessment Marks
: 25

I. ORAL COMMUNICATION:
(A)  FLUENCY  VS ACCURACY

(i) 
Constructing authentic sentences

(ii) 
Contextual use of Rhetoric

(iii)
 Audience Orientation

(iv) 
Contextual Determination of Scope and extent of speech acts, including job interviews.

(B) Pre-Programmed presentation VS Spontaneous delivery of expressions

(i) Sentence Patterns (Technical & Semi-Technical)

(ii) Modes of Reference

(iii) Process of Argumentation & Substantiation

(C) Discourse Analysis

(i) Across the table discussion

(ii) Interactive Presentation

(iii) Modeling

PRACTICALS:


Brief & interludes , Group Discussions, MOCK Press, MOCK Interviews, Seminar Presentations.

II. WRITING COMMUNICATION:

(A) LETTER WRITING

(i) Letters of Persuasion

(ii) Letters of  Direction

(iii) Letters of Corporate Interaction

(iv) Announcements

(B) ARTICLES

(i) Types of Articls

(ii) Means of Literature Search

(iii) Administering Questionnaires

(iv) Personal Interviews

(v) Triangulation of Data & Composition

(C) 


(i) 
Linguistic representation including punctuation


(ii) 
Graphic Representation

(iv) Syntactic Felicitators & Semantic signals.

PRACTICALS:

Compilation of

(a) Letters & Announcement : Business Letters, Letters of enquiry, acceptance & refusal, Job Applications.

(b) Articles: Technical, Semi-Technical & Popular articles

III. PREPARATIONS OF

(a) Visual aids like Transparencies

(b) Electronic presentations using power point, flash etc.,

IV .  PROJECT


Technical Paper / Report Writing

V. EVALUATION:

Presentation of Technical Paper & 15 min. duration using OHP/LCD.

REFERENCE BOOKS:

1.Better English Pronunciation JOD CONNOR 2001,CUP,

2. English Pronouncing Dictionary , Daniel Jones (EPD)2001, CUP

3.Strengthen your writing, VR Narayanan Swamy, 2004, Orient Longman

4.Text, Context, Pretext, Critical issues in Discourse Analysis, 2004, Blackwell.

ME/PE 411
MANUFACTURING MANAGEMENT

IV Year B.Tech. (Mech)  First Semester

      Lectures :   4  Periods / week         Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT – I 

Production systems :   Continuous and intermittent production. Mass and flow production, batch production, job order production, production functions.Production Planning & Control Functions



(5)

Forecasting :  Forecasting variables, forecasting procedure, methods of forecasting: moving average, least squares, simple exponential smoothing, linear regression, correlation coefficient, problems. 


         (10)

UNIT – II

Aggregate planning and scheduling : Long range, intermediate range and short range plans, the aggregate planning problem, aggregate planning strategies








          (12)

Master scheduling  :  Master scheduling formation: inputs and ouputs. Master scheduling methods. 






(3)
















UNIT – III 

Materials Management and Inventory Control :  Functions of materials management, purpose of inventories, types of inventories, relevant costs in inventory control, ABC, VED and XYZ analysis. 



(5)











Economic order quantity (EOQ) models :  Basic EOQ, economic production run length (ERL), quantity discounts, safety stock, buffer stock and reserve stock, problems 





           (5)

Materials requirement planning (MRP): Importance of MRP and CRP, MRP system inputs and outputs, bill of materials, MRP logic, MRPII. 

 (5)












UNIT – IV 

Quality control:  Tolerance limits of a process, control charts for variables: X and R charts. Control charts of attributes, p-chart, c-chart, zero defect programs, problems. 







(7)

Acceptance sampling – single sampling, double sampling and multi sampling plans for attributes, OC curves, problems. 



(6)

TQM, ISO series 








(2)

TEXT BOOKS: 

1. Operations Management – Joseph G. Monks

REFERENCE BOOKS: 

1. Materials Management – Gopalakrishnan and Sudhakaresan

2. Quality Control – Dale H. Besterfield. 

ME/PE 412  DESIGN OF AUTOMOBILE COMPONENTS
IV Year B.Tech. (Mech)  First Semester

      Lectures :   4+1   Periods / week    Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT – I

Springs: Introduction; Materials; Types of springs, Helical springs under axial load, Fatigue loading, Torsion springs, Spiral springs, leaf springs.  (15)

UNIT – II
Brakes and Clutches:- Introduction to Brakes, Types, Analysis and design of block brakes, band brakes, block and band brakes; Internal shoe brakes, external shoe brakes, pivoted shoe brakes, Temperture rise, Friction materials, Clutches, Analysis and design of simple and multiple disc clutches, cone clutches and centrifugal clutches, friction materials; comparison of brakes and clutches. 


 

        (15)

UNIT – III

I. C. Engine Components: Introduction, Design of trunk type piston, connecting rod and crankshaft.






(9)

Optimum design: Optimization function of single variable and multi variables, optimization techniques, Interval halving and Golden section methods, optimum design of tension bar for minimum deflection, cost and weight, Torsion member for minimum deflection, cost and weight.

(6)





UNIT – IV
Flywheel: Introduction, construction, Torque analysis, solid flywheel, Rimmed flywheel, stresses in rimmed flywheel, Design of flywheel.

(8)

Reliability and life expectances: Introduction, Method of achieving reliability, Series, Parallel and series and parallel reliability, Analysis.
(3)

System design: Introduction, Human aspects of design, Standardization, Practical tips for problems encountered in design with examples.

(4)

TEXT BOOKS:

1. Design of machine elements by Bhandari, Tata McGraw Hill book Co.

2. Machine Design by P.C. Sharma & D.K. Agarwal, S.K.Kataria & Sons

3. Machine Design by R.K. Jain, Khanna Publishers

HAND BOOKS TO BE ALLOWED IN UNIVERSITY EXAMINATION:

1. Design data book, P.S.G. College of Tech, Coimbatore

2. Design data book, Mahadevan & Balaveera Reddy - CBS Pub. 

ME/PE 413  FINITE ELEMENT METHODS

IV Year B.Tech. (Mech)  First Semester

      Lectures :   4+1   Periods / week    Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT – I

FUNDAMENTAL CONCEPTS: Analysis of 3-D stresses & strains, stress-strain relations, stress cubic, principal stress calculations, potential energy and equilibrium, the Rayleigh-Ritz method, Galerkine’s method.              (15)

UNIT-II

BASIC CONCEPTS OF F.E.M. AND ONE DIMENSIONAL PROBLEMS : Fundamental concepts, Finite Element Modeling, Coordinates and Shape functions, The Potential Energy Approach, Global Stiffness Matrix and Load Vector, The Finite Element equations; Treatment of boundary conditions, Examples of Axially Loaded Members.





 (8)

ANALYSIS OF PLANE TRUSSES: Introduction, Plane Trusses, Local and Global Coordinate systems, Element Stiffness Matrix, Stress Calculations, Example of plane Truss with three members.


  

 (7)

UNIT   III

ANALYSIS OF BEAMS: Introduction, Potential Energy Approach, Element stiffness matrix for two nodes, two degree of freedom for node beam element, load vector, simple beam problems.





 (7)

STEADY STATE HEAT TRANSFER ANALYSIS: One Dimensional Heat transfer analysis of a Fin.  






 (8]
 

UNIT   IV

TWO DIMENSIONAL PROBLEMS : Introduction, Plane Stress and Plane Strain, Finite Element Modeling, Constant Strain Triangle (CST); Iso-parametric representation, Potential Energy Approach, Element Stiffness, Force terms, Galerkin Approach, Stress calculation, Problem modeling and boundary conditions, Examples of plane Stress and plane Strain problems with three degrees of freedom using CST Element.  


          (10)

STEADY STATE HEAT TRANSFER ANALYSIS: Two dimensional steady state heat transfer analysis of a thin plate.




 (5)

TEXT BOOKS:

1. Introduction to Finite Elements in Engineering by Chandrupatla & 

     Belegundu, PHI.

2. Experimental Stress analysis by 

REFERENCE BOOKS:

1. Cook, Robert Davis et al, "Concepts and Applications of Finite Element    

       Analysis" , Wiley,  John & Sons,1999

2. George R Buchanan, "Schaum's Outline of Finite Element Analysis", 

            McGraw Hill  Company, 1994.

      3. Finite Element Analysis by P. Seshu, PHI publications
ME/PE 414 COMPUTER AIDED MANUFACTURING & AUTOMATION
IV Year B.Tech. (Mech)  First Semester

      Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

     External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I:

NUMERICAL CONTROL IN PRODUCTION SYSTEMS: Need of numerical control, components of NC systems, Classification of NC systems.    Applications, Advantages and disadvantages of NC machines.
         (14)
UNIT II:

COMPUTER CONTROL OF NC MACHINES: CNC concepts, Advantages of CNC, Direct numerical control, types, advantages, machining centers, adaptive control machining, Current trends in NC.  Punched tape, tape format.








          (14)
UNIT   III:

PART PROGRAMMING: Introduction, Manual part programming, Computer assisted part programming, Programming languages, examples of part programming in APT language.





          (10)

COMPUTER AIDED PROCESS PLANNING:  Types of Computer Aided Process Planning.  Retrieval – Type Process Planning Systems, Generative Process Planning Systems, Benefits of CAPP. 




 (4)

UNIT    IV:

GROUP TECHNOLOGY: Introduction, Part Families, Parts Classification and Coding, Different Parts Classification and Coding Systems, Cellular Manufacturing, Composite Part Concept, Benefits of Group Technology.    (7)

FLEXIBLE MANUFACTURING SYSTEMS: Introduction, Types of FMS, FMS Layout Configurations, FMS Applications and Benefits.  Introduction to Computer Integrated Manufacturing.  





 (7)

TEXT BOOKS: 

1.  Automation, Production Systems and CIM by Mikel P. Groover. Prentice Hall of India, Delhi, 1995.

REFERENCE BOOKS:

1. CAD/CAM Mikel P. Groover. Prentice Hall of India, Delhi, 1995.

2. Numerical Control & Computer Aided Manufacturing – T.K.Kundra, P.N.Rao & N.K.Tiwari.

3. Computer Aided Manufacturing - T.K.Kundra, P.N.Rao & N.K.Tiwari.  (TMH).

               ME/PE 415/1  MECHATRONICS
IV Year B.Tech. (Mech)  First Semester

Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
Unit – I

Introduction to mechatronics, Comparison of CNC with traditional machines, advantages of CNC machines.

Sensors & Transducers: Introduction, performance terminology, classification of sensors, selection of sensors.

Signal Conditioning: Introduction data acquisition – Quantizing theory, analog to digital conversion, digital to analog conversion.

Data Presentation Systems: Displays, Data presentation elements magnetic displays, data acquisition systems, systems measurement, testing and calibration. 







          [15]

Unit – II

System Models: Modeling of one and two degrees of freedom mechanical, electrical, fluid and thermal systems.  Block diagram representations for these systems.

System Response: Transfer function, introduction, time response and frequency response analysis of two degree of freedom mechanical systems.









          [15]

Unit – III

Closed loop controllers: Continuous and discrete processes, control modes, two step, proportional, derivative, integral, PID controllers. 

Microprocessor:  Introduction, Intel 8085 Architecture, Pin diagram, Instruction set of 8085, addressing modes.



          [15]

Unit – IV 

PLC: Introduction, basic structure, I/P, O/P, processing, programming, ladder diagrams, timers, internal relays and counters, data handling, analogue input and output selection of PLC.

Design: Designing mechatronics systems, possible design solutions, case studies of mechatronics systems – pick and place robot. 

          [15]

TEXT BOOKS:

1.  Mechatronics by W. Bolton (Pearson)

2. Microprocessor Architecture, Programming and Applications with the 
8085 / 8080A by Gaonkar R, Wiley Eastern Ltd.

REFERENCE BOOKS:

1. Mechatronics by HMT

2. Mechatronics by Mahalik

3. Introduction to Mechatronics – David and Alcaitore Michael B.Histand (TMH)

ME/PE 415/2 AUTOMATIC CONTROL ENGINEERING

IV Year B.Tech. (Mech)  First Semester

Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT I

Introduction to Control Systems:

Introduction-Examples of control Systems- Closed loop Control versus Open loop Control system- Design of Control Systems.

Mathematic Modeling of Dynamic Systems:

Introduction- Transfer Function and Impulse Response Function- Block Diagram-Modeling in State space.




          [15]

UNIT II

State-space Representation of Dynamic Systems, Mechanical Systems- Electrical Systems- Liquid Level Systems- Thermal Systems- Linear Systems –Linear time Invariable systems, Linear time Varying System.                  [15]

UNIT III

Transient-Response Analysis and Response of Control Systems:

Introduction- First Order 
System- Second Order System- Higher Order Systems- Routh’s Criterion.

Root Locus Analysis:

Introduction- Root Locus Plot- General Rules for constructing Root Loci- Root Locus Analysis of Control Systems- Root Contour Plots. 
          [15]

UNIT IV

Frequency-Response Analysis:

Introduction-Bode Diagrams-Polar Plots-Closed loop Frequency Response- Experimental Determination of Transfer Functions.

P I D Controls:

Introduction – Tuning Rules for P I D Controllers- Modifications of PID Controllers – Two Degree Freedom Controls. 



          [15]

TEXT BOOKS: 

K. Ogata, Modern Control Engineering, Pearson Ed, 2002.

REFERENCE BOOKS: 

1. Gene F. Franklin et. al. Feedback control of dynamic systems, Pearson Ed. Asia 1998

2. Harison and Boilinger, Introduction to Automatic Control System Jolzn Wiley Publication 1976

3. G. V. Reklatis, A. Ravinran and K. M. Ragsdell, Engineering Optimization: Methods and applications, Interscience 1983.

ME/PE 415 / 3   HYDRAULICS AND PNEUMATIC CONTROL 
IV Year B.Tech. (Mech)  First Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
 

UNIT –I

Introduction, circuit symbols, Fluid pumps and motors, Control valves,

(i.e.] Poppet valve, Spool valve, Rotary valve etc.



[7]

Servo systems, Design considerations of circuits, Pneumatic compressors and their working principles






[8]

 

UNIT-II

Hydro-pneumatics, Fluidics, principles of Pneumatic circuit design, Maintenance of circuits, K-V diagrams and electric controls in pneumatic circuits








          [15]

 

UNIT-III

Actuators: Linear actuator, Rotary actuator and applications of actuators

Hydraulic pumps and pressure regulation



         [15]

 

UNIT-IV

Introduction to PLC, Basic structure of PLC, Timers, counters, PLC controlled hydraulic and pneumatic systems.



          [15]

TEXT BOOKS:

1.Esposito A.P., Fluid Power, Pearson Education Asia

2.Andrew Purr, Hydraulics and Pneumatics, Jaico Pub.

3.S.R.Majunder, Pneumatic Systems- Principles and Maintenance, 

   Tata Mc Graw Hill Co.

REFERENCE BOOKS:

1.  Text Book of Hydraulics and Pnez~matics, Festo Didactic.

ME/PE 415/4  RELIABILITY ENGINEERING
IV Year B.Tech. (Mech)  First Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
Unit-I

Reliability- Concept, definition, causes of failure, causes of failure, modes of failure, areas of reliability, reliability specifications.


          [15]



Unit-II

Reliability and rates of failure: Introduction, characterization, measures of reliability- MTTF, MTBF, bathtub curve, Reliability for various configurations: Single loading, Repetitive loading 


          [15]

Unit-III

Redundancy: Active and standby redundancy, limitations, Multiple redundancy systems, Redundancy allocation Maintenance System: Preventive, corrective, repair, System availability.                                     [15]

Unit-IV

System Safety Analysis: Product & equipment hazards, methods of analysis- FTA, FMEA. 








          [15]

TEXT BOOKS: 

1. Introduction to Reliability Engineering by E. E. Lewis, John Wiley


2. Reliability Engineering by A. K. Govil, Tata McGraw Hill

REFERENCE BOOKS:

1.  Probability and statistics with Reliability, Queing and Computer  

     science applications by K. S. Trivedi, PHI

ME/PE 416/1  AUTOMOBILE ENGINEERING

IV Year B.Tech. (Mech)  First Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I 

INTRODUCTION: Classification of vehicles – applications, options of prime movers, transmission and arrangements. 

 


(3)

ENGINE: Engine Classifications - number of strokes, cylinders, types of combustion chambers for petrol and diesel engines, valves, valve arrangements and operating Mechanisms, Piston - design basis, types, piston rings, firing order; Crankshafts, Flywheel.



(6)

FUEL SUPPLY SYSTEMS FOR PETROL AND DIESEL ENGINES: Fuel pumps- Mechanical and Electrical Diaphragm pumps, Air and Fuel Filters, Fuel injection systems for Diesel and Petrol Engines, Electronic Fuel injection-MPFI System, super chargers, Mufflers, Catalytic Converter. 
 (6)

UNIT   II 

COOLING AND LUBRICATING SYSTEMS: Need for cooling system, Air, evaporative cooling and water cooling-Thermo-syphon and forced circulation, radiator, Thermostat, Antifreeze solutions 

LUBRICATING SYSTEMS FOR I.C. ENGINES - Splash , Petroil,  Pressure & Dry sump lubrication systems,oil Filters , Crankcase ventilation.

(6)
ELECTRICAL SYSTEM: Ignition system, Spark plugs, Electronic Ignition,  Alternator, cutout, Current and voltage regulators, starting motors-Bendix Drive Mechanism, lighting, instruments and accessories. 


(9)

UNIT   III 

CHASSIS & TRANSMISSION SYSTEMS: Introduction to Chassis & Transmission, Clutches – Single-plate and Multi-plate clutches, Centrifugal clutches, Fluid Fly Wheel, Cone Clutch actuating mechanisms.

(7)

TRANSMISSION: Gear Box - Theory, Four speed and Five Speed Sliding Mesh, Constant mesh & synchromesh type, selector mechanism, automatic transmission, overdrive,  propeller shaft, differential - principle of working. 

 








(8)

UNIT   IV

SUSPENSION SYSTEMS: Need for suspension systems, springs, shock absorbers, axles – front and rear, different methods of floating rear axle, front axle and wheel alignment.      
         




 (8)

VEHICLE CONTROL: steering mechanisms and power steering, types of brakes and brake actuation mechanisms (air and hydraulic), Disc Brakes.

Tyres: Introduction, trends, retrading.





 (7)                                             

TEXT BOOKS:

1. Automobile Engineering   - G. B. S. Narang.
2. Automobile Engineering – Rajput
3. Automobile Engineering –S. Srinivasan
REFERENCE BOOKS:

1. Automotive Mechanics     - Joseph Heitner 

2. Automobile Engineering  - Vol   I & II  -  Kirpal Singh

ME/PE 416/2 FLUID POWER & CONTROL SYSTEMS
IV Year B.Tech. (Mech)  First Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT I

HUDRAULIC PUMPS & PRESSURE REGULATION:

Pressure regulation, pump types: Gear Pump, Vane Pump, Piston Pump, Combination Pumps. Selection and specification of pumps, pump characteristics 








[9]

Air Compressors Types: Piston, Screw rotary and Dynamic compressors.  [6]

UNIT II

HYDRAULIC & PNEUMATIC ACTUATORS:

Linear and Rotary Actuators-Selection, Specification and Characteristics, Hydraulic and pneumatic accessories: Hydraulic reservoirs, hydraulic accumulators, Pneumatic piping, hoses and connections.

          [15]

UNIT III

CONTROL AND REGULATION ELEMENTS:

Pressure-direction and flow control valves, relief valves, non return and safety valves-actuation systems.





          [15]


UNIT IV

HYDRAULIC CIRCUITS

Reciprocation, quick return, Sequencing synchronizing circuits-accumulator circuits-industrial circuits-press circuits-hydraulic milling machine-grinding, planning, copying, forklift, earth mover circuits-design and selection of components-safety and emergency mandrels.

          [15]
Text Book:

1. Andrew Parr, "Hydraulics and Pneumatics", (HB), Jaico Publishing House, 1999

References:

1. Antony Espossito, "Fluid power with Applications", Prentice Hall, 1980

2. Dudleyt A.Pease and John J.Pippenger, "Basic Fluid Power", Prentice Hall, 1987

ME/PE 416/3 OPTIMIZATION TECHNIQUES   

IV Year B.Tech. (Mech)  First Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT-I
Introduction:  Engineering Applications of Optimization, Problem formulation – Objective function, constraints and types – Equality and inequality , Classification of Optimization problems, Single variable optimization, Multi variable optimization, Constrained and Unconstrained optimization.









[7]

Linear Programming : Introduction, Formulation of the linear programming problem (LPP), Definitions, motivation to simplex method, Simplex Algorithm, Two phase simplex method, Revised simplex method, Quality in LP and Sensitivity.








[8]

UNIT-II
Optimal solution by north west corner method- least cost method – vogels approximation  method – optimality test – MOBI method.


[7]

Assignment problem – formulation – Hungarian method -unbalanced assignment problem.







[8]
UNIT-III
Non Linear Programming :  Unconstrained nonlinear optimization – Direct elimination procedures, Direct climbing procedures, Constrained nonlinear optimization.









[4]

Integer Programming :  Cutting – Plane Algorithms, Branch and Bound method.  Introduction to geometric programming



[4]

Dynamic Programming :  Elements of Dynamic Programming model, Problem of dimensionality in Dynamic Programming, Solution of linear programs by Dynamic Programming.





[7]



UNIT-IV
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.



[7]

Queuing Theory: Basic elements of Queuing model, Poison and exponential distributions, single server and multi server models, Queues with combined arrivals and departures.  Queues with priorities for services.

[8]

TEXT BOOKS:

1. Optimization Theory and Application:  S.S.Rao.

2. Operations Research – S.D.Sarma.
3.       Taha H.A, “Operation Research”, Pearson Education sixth edition, 
2003

ME 416/4 REFRIGERATION & AIR CONDITIONING
IV Year B.Tech. (Mech)  First Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT I 

INTRODUCTION TO REFRIGERATION: Necessity and applications, unit of refrigeration and C.O.P, mechanical refrigeration, types of ideal cycle of refrigeration, Refrigerants- desirable properties, commonly used refrigerants, nomenclature. 








(6)

AIR REFRIGERATION: Bell Coleman cycle and Brayton cycle, Open and Dense air systems, Actual refrigeration system, refrigeration needs of aircrafts, adoption of air refrigeration, Justification, types of systems, problems. 









(9)

UNIT   II 

VAPOUR COMPRESSION REFRIGERATION: Working principle, essential components of plant, simple vapor compression refrigeration cycle, Multi pressure systems – multistage compression, multi evaporator system, Cascade system, use of p – h charts, problems.



(8)

SYSTEM COMPONENTS: Compressors- general classification, comparison, advantages and disadvantages, Condensers - classification, working, Evaporators - classification, working, Expansion devices - types, working. 










(7)

UNIT   III 

VAPOUR ABSORPTION SYSTEM: Calculation of max COP, description and working of NH3 - water system, Li - Br, H2O system, principle of operation of three fluid absorption system and salient features.



(8)

STEAM JET REFRIGERATION SYSTEM: Principle of working, application, merits and demerits. 







(3)

NON-CONVENTIONAL REFRIGERATION METHODS: Principle and operation of thermoelectric refrigerator and Vortex tube or Hirsch tube.
(4)

UNIT   IV 

INTRODUCTION TO AIR CONDITIONING: Psychrometric properties and processes, sensible and latent heat loads, need for ventilation, infiltration, concepts of RSHF, GSHF, ESHF & ADP, concept of human comfort and effective temperature, comfort air conditioning, industrial air conditioning requirements, air conditioning load calculations.     


          (10)

AIR CONDITIONING SYSTEMS: classification of equipment, cooling, heating, humidification and dehumidification, filters, grills and registers, deodorants, fans and blowers, heat pump, heat sources, different heat pump circuits, application.







(6)

TEXT BOOKS:

1. Refrigeration and air conditioning    - C. P. Arora.

2. Refrigeration and Air conditioning    -   Manohar Prasad.

3. A course in refrigeration and air conditioning - S. C. Arora,  Domkundwar.

REFERENCE BOOKS:

1. Principles of Refrigeration   -    Dossat.

2. Refrigeration and air conditioning     -    Stoecker.

3. Refrigeration and Air conditioning Data book   by    Manohar Prasad 

PE 416/4 THEORY OF METAL CUTTING
IV Year B.Tech. (Mech)  First Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT  I

Importance of material removal, Classification of  metal removal operations, overview of cutting process, Types of cutting tools, Geometry  of single point cutting tool,  Nomenclature of single point cutting tool according to American and orthogonal rake systems,  Inter-relation  between ASA and ORS systems,
 Related simple problems


     


 (4)

COMPLEX CUTTING TOOLS: Geometry of drill bit and Milling Cutter.  Types of milling cutters, Rotary cutting tool




 (3)

MECHANICS OF METAL CUTTING: Types of cutting – Orthogonal and oblique cutting, mechanics of orthogonal cutting – Chip formation , determination of shear angle and chip thickness ratio, card model, forces on chip, Merchant circle diagram, force relations, stresses, Related simple problems
 







           (7)


UNIT   II

MECHANICS OF METAL CUTTING: Shear strain, velocity relations, Energy considerations, Merchant shear plane theory, Lee & Shaffer principle, types of chips, builtup edge formation,  chip breakers.



 (6)

CUTTING TEMPERATURES: Thermal energy in cutting, sources of heat, Experimental techniques for measuring tool temperatures.


 (3)

CUTTING FLUIDS: Types of cutting fluids and applications.


 (2)

MACHINABILITY:  Introduction, various criteria for Machinability Index.
 (3)

UNIT   III

TOOL WEAR :  Wear Mechanisms ( Causes of Wear)  – Adhesion wear, Abrasion wear, Diffusion wear and other wears. Types of tool failure – crater wear, flank wear, effect of various parameters on Tool wear & Tool failure
 (8)

TOOL LIFE: Tool life criteria, Tool life plots – Choice of cutting speed and tool life for minimum cost and maximum production rate.


 (6)

UNIT   IV

CUTTING TOOL MATERIALS:  Desirable properties of Tool materials,  Major types of tool materials – Carbon steels, High speed steels, cast alloys, cemented carbides, ceramics, coated tools and diamond tools.

(6)

MEASUREMENT OF CUTTING FORCES: Forces in turning, drilling and plain milling operations, Introduction to Dynamometers, Measurements of cutting forces in Lathe, drilling and plain milling processes using dynamometers.








(7)

TEXT BOOKS:

1. Metal Cutting Principles – M.C.Shaw.

2. A text book of Production Engg. – P.C.Sharma.

3. Manufacturing Science – A.Ghosh & A.K.Mallik

REFERENCE BOOKS:

1.  Fundamentals of Metal Machining & Machine Tools – G.Booth Royd.

2.  Metal Cutting – E.M.Trent.

3.  Production Technology – H.M.T.
ME/PE 451 HEAT TRANSFER LABORATORY
IV Year B.Tech. (Mech)  First Semester
     Lab :   3   Periods / week                  Internal Assessment  Marks
      : 25

External  Exam.: 3 hrs.

      External Exam. Marks     
: 50
CONDUCT TESTS ON :

1. Refrigeration Test Rig

2. Air Conditioning Test Rig

3. Heat Exchanger – Parallel Flow

4. Heat Exchanger – Counter Flow

5. Composite Slab / Metal Rod

6. Critical Heat flux Apparatus

7. Emissivity Apparatus

8. Pin fin – Natural Convection

9. Pin fin – Forced Convection

10. Insulating powder Apparatus

11. Dropwise and filmwise condensation Apparatus

12. Forced Convection Apparatus

13. Stefan – Boltzmann’s Apparatus

14. Lagged pipe Apparatus

ME/PE 452    DESIGN & METROLOGY LABORATORY
IV Year B.Tech. (Mech)  First Semester
     Lab :   3   Periods / week                  Internal Assessment  Marks
      : 25

External  Exam.: 3 hrs.

      External Exam. Marks     
: 50
1. Measuring external taper of a plug gauge using sine bar. 

2. Measuring internal diameter using Bore dial gauge 

3. Measuring gear tooth thickness using gear tooth vernier 

4. Measuring angles using Universal Bevel Protractor 

5. Measuring external diameters using micrometer and Plotting x, R charts. 

6. Measuring different elements of a thread using Profile Projector. 

7. Measuring linear and angular dimensions of a tool using tool -

makers microscope.

8. Measurement of surface finish using surf tester 

9. Measuring effective diameter of the thread using three wire method

10. Measurement of cutting forces using dynamometer on a lathe machine 

11. Measurement of cutting forces using dynamometer on a drilling machine 

12. Alignment test on a lathe machine 

13. Alignment test on a milling machine 

14. Alignment test on a drilling machine 

15. Alignment test on a cutter and tool grinder 

16. Vibration Measurements. 

17. Gyroscopes 

18. Balancing 

19. Temperature, Strain and displacement measurements 

20. Speed Measurement 

21. Force & Torque measurement 

22. Use of comparators 

23. Measurements using Photo elastic bench. 

ME/PE 421 COMPUTER AIDED DESIGN
IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I

INTRODUCTION: Fundamentals of CAD, Design process, Applications of computer for design, Benefits of CAD, Design Workstation, Graphic terminal.

COMPUTER SYSTEMS: CPU, Categories of Computer, Mass Storage Devices, Input and Output Devices. Data representation, Programming Languages, Operating system, System Configuration.


          [15]

UNIT II

COMPUTER AIDED DESIGN SYSTEM HARDWARE: Graphics Input Devices – Light pens, Analogue devices, Keyboard devices,  Graphics Display Devices – CRT devices, Plasma Panel Display devices, Pen Plotter and other graphics output devices, CAD System Configuration.                                             [15]

UNIT   III

COMPUTER AIDED DESIGN SYSTEM SOFTWARE:  Operating System, Graphics System, Graphics Database structure and handling, Operating features, Symbols, Macros, Editing facility. Graphics Standards, GKS and CORE, GKS-3D and PHIGS, IGES.

PRIMITIVES: Point Plotting, Drawing of Lines, Line drawing algorithms, DDA algorithm, Bresenham’s Circle algorithm.                                        [15]

UNIT   IV

GEOMETRIC TRANSFORMATIONS: Co-ordinate system used in Graphics and Windowing, Viewport, 2-D Transformations, Scaling, Translation, Rotation, Shearing.  Homogeneous Transformations, Combination Transformations, Clipping, 3-D Transformations.                                     [15]

TEXT BOOKS:

1. CAD/CAM by Mikel P.Groover and Emory W.Zimmers,Prentice Hall of India , Delhi

2. CAD/CAM/CIM by .Radhakrishnan, S.Subramanyan, V.Raju, New Age International Publishers.

3. Computer Aided Design and Manufacture by C.B.Besant, and C.W.K.Lui, Affiliated 

East – West Press Pvt Ltd, New Delhi.

ME/PE 422    MECHANICAL MEASUREMENTS
IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I

BASIC CONCEPTS: Introduction, Measurement system elements, Definition of terms: Calibration, standards, Accuracy, Precision, Sensitivity and Resolution.








 
(3) 

MEASUREMENT ERRORS AND STATISTICAL ANALYSIS: Classification of Errors, error analysis: Statistical analysis of test data- probability distributions - method of least squares, standard deviation of the mean, Graphical analysis and curve fitting. 





(6)

Standard test inputs, Characteristics of zero, first and second order systems, Steady state error analysis, Transient response specifications, stability analysis of a system. 







(6)

UNIT   II 

SENSORS AND TRANSDUCERS: Introduction, Transducer classification, transducer elements, variable resistance transducer elements, Variable inductance transducer elements, capacitive, Piezo electric, photo electric, Ionization transducers. Optical encoder.




(8)

STRAIN MEASUREMENT: Introduction, electrical resistance strain gauges principle, Method of fixing and bridge circuits for measuring strain changes, Gauge factor, Temperature compensation strain gauge. Rosette, Strain gauge applications.









(7)

UNIT   III

PRESSURE MEASUREMENT: Introduction, pressure measurement terms, Pressure units, Bourdon tube pressure gauge, Diaphragm and Bellows, Bridgman gauge, Low pressure measurement: McLeod gauge, thermal conductivity gauge.








 (5)

FLOW MEASUREMENT: Introduction. Variable head flow meters, variable area flow meters, Hot-wire anemometer. Flow visualization methods. 
 (5)

TEMPERATURE MEASUREMENT: Introduction, Liquid in glass thermometers, Bi-metallic thermometers, Thermo-Resistive elements, Thermocouples, Thermisters and Pyrometers. 




 (5)

UNIT   IV 

FORCE MEASUREMENT: Introduction,  Elastic force meters, Load cells.
(2) 

TORQUE MEASUREMENT: Optical torsion meter, Electrical Torsion meter, strain gauge torsion meter. 






(3)

SHAFT POWER MEASUREMENT: Dynamometers-Mechanical, electrical, Hydraulic.









(3)

VIBRATION MEASUREMENT: Principle of seismic instruments such as Vibrometers and accelerometers. 






(3)

MISCELLANEOUS MEASUREMENT: Density and specific gravity, Humidity and Moisture. 








(3)

Introduction to Microprocessor based instrumentation. 


(1)

TEXT BOOKS: 

1. Mechanical Measurements & Control - by  D.S. Kumar 

2. Mechanical Measurements - by T.G. Beckwith & N.L.Buck 

3. Control system Engineering - by Nagarath & Gopal

ME/PE 423/1  ENERGY RESOURCES UTILIZATION

IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I

INTRODUCTION: Various Energy sources, types of power plants. 

(1)

HYDRO ELECTRIC POWER PLANT: Hydrology, Rainfall, Run off and their measurement, hydrograph, Flow duration curve, Mass curve and calculation of storage capacity, site selection of hydro plant, different types of hydro plants.  









(9)

DIESEL AND GAS TURBINE POWER PLANTS: Classification, main components of plant, plant layout, application and comparison with other plants.







  

(5)

UNIT   II 
THERMAL POWER PLANT:  General layout, Fuels, Coal analysis, Coal handling, burning of coal - stoker and pulverized Systems, Ash handling systems, ESP,  Need for Draught in  thermal plants, High-pressure boilers, Condensers, cooling ponds and towers (wet and dry types), Deaeration.   (15)

UNIT   III 
NUCLEAR POWER PLANTS: Nuclear Fission, Nuclear Fuels, Components of Reactor, types of Nuclear Reactors, Breeding, Fast Breeder Reactor, Radiation shields, nuclear waste disposal.       




(7)

FLUCTUATING LOADS ON POWER PLANTS: Various performance Factors (load factor, diversity factor, use factor etc.). 




(3)

POWER PLANT ECONOMICS: Fixed costs, operating costs, cost per kWh, comparison of fixed and operating costs of hydro, thermal, nuclear plants, power tariffs. 








(3)

POLLUTION AND CONTROL: Introduction, particulate and gaseous pollutants, thermal pollution and solid waste pollution, methods to control pollution - brief description.






(2)

UNIT   IV
SOLAR ENERGY: Solar collectors, solar energy storage, solar ponds, solar energy utilization and applications.





 (4)

WIND POWER: Basic principle, different types of wind mills, wind energy conversion systems, other applications.





 (3)

GEOTHERMAL POWER: sources, energy conversion system.
 
 (2)

OTEC: ocean thermal energy conversion systems, introduction to tidal power. 








 
(3)

DIRECT ENERGY CONVERSION SYSTEMS: Fuel cells, MHD, Solar cell.
(3)

TEXT BOOKS:
1. Power plant engineering     - G.R. Nagpal

2. Power Plant Engineering –
P.K.Nag

3. Non Conventional Energy sources    - G.D. Rai.

REFERENCE BOOKS:
1.  Power plant technology     -     M.M. El Wakil

2.  Principles of energy conversion    -    A.W.Culp.

ME/PE 423/2 MECHANICS OF COMPOSITE MATERIALS

IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT I

Basic Concepts : - Classification and characteristics of  Composite materials, Mechanical  behaviour, Advantages and limitations, manufacturing procedures.





         [15]

UNIT II

Macromechanical behaviour of a lamina:- Stress- Strain  relations for anisotropic materials, Engineering constants for orthotropic materials, stress-strain relations for plane stress in an orthotropic materials, Stress-strain relations for  a Lamina of orbitrary orientation.                              [15]

UNIT III

Strength of an orthotropic  lamina, Biaxial strength theories-maximum stress, maximum strain and T-Sai Hill theories, Failure envelope.
Micromechanical behaviour of a lamina:- Mechanics of materials approach to stiffness & strength (tensile loading).




          [15]

UNIT IV

Macromechanical behaviour of a laminatae: Classical lamination theory, Lamina stress-strain behaviour, strain-stress variation in a laminate, resultent laminate forces & moments, symmetric & Anti symmetric laminates.








          [15]

Text Books:

1. Robert M. Jones, Mechanics of Composite materials, McGraw-HILL KOGAKUSHA, LTD, Tokyo.

Reference:

1. B.D.Agarwal, Lawrence J.Broutman & K.Chandrashekhara, Analysis and performance of fiber composites, John wiley & Sons, Inc, USA.

2. ISSAC M.DANIEL & ORI  ISHAI, Engineering Mechanics of Composite Materials, OXFORD  University Press.

ME/PE 423/3 EXPERIMENTAL STRESS ANALYSIS

IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
Unit –I 

Introduction to theory of Elasticity:- Stress at a point, stress equations of equilibrium, principal stresses, maximum shear stress, plane stress and plane strain conditions, compatibility conditions, three-dimensional stress-strain relations, problems on plane stress & plane strain.

          [15]

Unit –II 

Strain Measurements Methods: - Types of strain gauges, semiconductor strain gauges, electrical resistance strain gauges, (Gage construction, strain gage mounting methods, gage sensitivity & gauge factor), strain gauge  circuits-potentiometer, Wheatstone bridge & transducer applications.      [15]

Unit –III 

Photo Elasticity: The stress optic law, plane and circular polariscopes, photo elastic materials, Fringe multiplication.



          [15]

Unit-IV 

Stress analysis using brittle coating methods, moiré method & grid method of strain analysis. 







          [15]

Text Books:
1. James W. Dally & William F.Riley, Experimental Stress Analysis, McGraw-Hill, INC. Newyork.

2. L.S.Srinath, Experimental Stress Analysis, Tata McGraw-Hill.

Reference Books:
1. Theory of Elasticity by Timoshenco and Goodier Jr.

ME 423/4  MECHANICS OF COMPRESSIBLE FLUIDS         

IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT – I

Definitions and basic Relations: Energy equation for a flow processes, stagnation- pressure, density, temperature, velocity, Mach number, effect of mach number on compressibility.



                      (8)

Rate equations for a control volume: Continuity equation, Navier stokes equations, aerofoil theory, boundary layer, boundary layer separation criterion.        







  
 (7)

UNIT – II

Isentropic flow with variable area: Comparison of isentropic and adiabatic processes, Mach number variation stagnation and critical states, area ratio as function of Mach number, mass flow rate, flow trough nozzles.

 (8)  


Flow with friction: flow in constant area duct with friction- Fanno Line, Fanno flow equations,Variation of flow properties, variation of Mach number with duct length. 






   
           (7)

UNIT – III

Flow with heating or cooling in ducts: Governing equations, Rayleigh curve, Rayleigh flow relations, heating in subsonic and supersonic flows.   (7)

Flow with Normal shock waves: Development of a shock wave, governing equations, Pandtl-Meyer relation, Static pressure, temperature and density (the Rankine-Hugoniot equations) ratios across the shock waves, determination of Mach number of supersonic flows.
      


 (8)

UNIT – IV

Flow with Oblique shock waves: Nature of flow through oblique shock waves, fundamental relations, Prandtl’s equation, Rankine-Hugoniot equation, variation of flow parameters, oblique shock relation from the normal shock equations.
             


    


 (8)

Methods of measurement: Pressure measurement, Temperature, Density, Velocity, Hot-wire anemometer, Wind tunnels.
  



 (7)

TEXT BOOKS:
1. S.M.Yahya, “Compressible Fluid Flow”, IIT, New Delhi

2. E.Radhakrishnan, Mechanics of Compressible fluids, New Age Publishers

REFERENCE BOOKS:
1.  John D.Anderson, Jr. “Modern Compressible Flow”, McGraw-Hill    International edition

2.  Camhel and Jennings, “Gas Dynamics”, Mcgraw-Hill

PE 423/4  METAL FORMING PROCESSES         

IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT  I

ELEMENTS OF THEORY OF PALSTICITY: Introduction, elastic and plastic deformation mechanisms, Slip and Twinning, True stress and true strain. Flow stress and Flow curves, Tresca’s and Von Mises yield criterion, Friction and lubrication in metal working.                                                             [10)

MECHANICS OF PROCESSES : Determination of Rolling pressure and roll separating forces, driving torque and power, related simple problems.        (5)

UNIT   II

MECHANICS OF PROCESSES:  Forging of strip and a disc between two parallel dies, force determination, related simple problems.                        [5]                                              

Rod / wire Drawing: Determination of drawing force, power and maximum allowable reduction in drawing, simple problems.



 (5)

Analysis of Extrusion process, Determination of workload from stress analysis and from energy considerations in extrusion. Determination of frictional power loss.



      



 [4)

UNIT  III

METAL WORKING PROCESSES: Hot working and cold working of metals.(2)

FORGING : Operations, types, description and applications of forging.       (3)  

EXTRUSION :Classification, description and applications of extrusion process       
   








 (3)

ROLLING : Types of rolling mills, roll passes. Wire Drawing process.
 (2)    

SHEET METAL WORKING OPERATIONS:  Introduction, classification of presses.

    







 (1) 

Plate bending operations, bend radius, bend allowance, spring back and methods of its prevention.







 (4)

UNIT   IV

SHEET METAL WORKING OPERATIONS: BLANKING AND PUNCHING:- Shearing action in blanking and punching operations, clearance between punch and die, blanking force, shear and its effect, blanking press tool, description and its working.




                      (5)

DRAWING AND DEEP DRAWING OPERATIONS : Definition, description, working and principle of drawing and deep drawing operations, dies. Determination of blank size for making cups or shells with several bends and diameters. Estimation of the number of draws required and the percentage reduction at each stage.





 (6)

Explosive forming and Electro hydraulic forming.



 (3)

TEXT BOOKS:

1.   Manufacturing technology – P.N.Rao  (TMH)

2.
Manufacturing Science – A.Ghosh & A.K.Mallik(Affliated E-W Press)

3.
Fundamentals of tool engg. – S.K.Basu & S.N.Mukherjee.

4.   Mechanical Metallurgy – George E Dieter (McGraw Hill)

REFERENCE BOOKS:

1 Handbook of Metal forming  – B.Avitzur

2 Die design handbook -- ASTME

3 Handbook of metal forming by Kurt Lange
ME/PE 424/1   ROBOTICS
IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
Unit – I
Introduction to Robotics, major component of a robot, robotic like devices, classification of robots – Classification by coordinate system and by control method, Specifications of robots, fixed versus flexible automation, economic analysis, overview of robot application. 




        [15]

Unit – II

Robot end Effectors : Introduction, end effectors, interfacing, types of end effectors, grippers and tools, considerations in the selection and design of remote centered devices. 






        [15]

Unit – III

Robotic sensory devices : Objective, Non-optical position sensors – potentiometers, synchros, inductocyn, optical position sensors – opto interrupters, optical encoders (absolute & incremental)

Proximity sensors : Contact type , non contact type – reflected light scanning laser sensors. 

Touch & slip sensors : Tactile sensors – proximity rod & photo detector sensors, slip sensors – Forced oscillation slip sensor, interrupted type slip sensors, force and torque sensors- Force sensing by motor current monitoring, Strain guage force sensors.   



         [15]

Unit – IV

Transformations and Kinematics : Objectives, homogenous coordinates, basic transformation operations, forward solution – Denavit Hartenberg procedure. Simple problems involving planar manipulators, inverse or backward solution – problems involved,  techniques. 

Introduction to Trajectory Planning, the manipulator jacobian. 
          [15]

Text Books :

1. Robotic Engineering by Richard D.Klafter, Prentice Hall

2. Industrial Robotics by Mikell P.Groover, McGraw-Hill Int. Edition

Reference Books :

1. Introduction to Robotics – John J. Ceaig, Addison Wesley

2. Robotics – K. S. Fu, Gonzalez & Hee

3. Robotics for Engineers by Yoram Koren. 

ME/PE 424/2 FLEXIBLE MANUFACTURING SYSTEMS &

GROUP TECHNOLOGY
IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT   I

INTRODUCTION: Manufacturing Automation, Definition and types of FMS, Architecture of FMS, Workpiece flow in FMS, Performance measures of FMS.

WORK STATION: CNC Machines, Machine Centers, Inspection Stations. (14)

UNIT   II

AUTOMATED MATERIAL HANDLING: Function of MHS, Types of Material handling equipment, Conveyor systems, AGVs, Industrial Robots.

AUTOMATED STORAGE SYSTEMS: Characteristics of Storage Systems.(14)

UNIT III

COMPUTER CONTROL SYSTEM OF FMS: Functions of Computer, Control system architecture, Factory level, Cell level control systems, Equipment control systems, Factory communications, Local area networks, Data files and system reports.

GROUP TECHNOLOGY: Introduction, need of G.T. Part families, Methods for developing part families, 






          (14)

UNIT IV

Basic type of Codes – Hierarchical codes, Attribute code, Hybrid code, selecting a coding system, Developing a coding system in an industry, examples of coding systems, MICLASS, OPITZ, CODE systems.

Facility Design using, GT, Economic modeling in GT environment – production planning cost model, Economics of GT, Application of GT for design retrieval, CAPP, NIC, MR and FMS.



          (14)

TEXT BOOK:

Automation, Production Systems and Computer Integrated Manufacturing by M.P.Groover.

REFERENCES:

1. Performance Modeling of Automated Manufacturing Systems,

    N.Viswanadham, Y.Narahari.

2. CAD/CAM Handbook by Eric Teichloz.

3. Computer Integrated Design and Manufacturing by Bedworth Henderson,

    Wolfe.

4. CAD/CAM by Groover and Zimmers.

ME/PE 424/3    COMPUTATION FLUID DYNAMICS
IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT I

INTRODUCTION:-CFD as a design tool, as a research tool, impact of CFD, Applications.








 
(4)

GOVERNING EQUATIONS: -
Continuity, Momentum and Energy equations in 3 Dimensions, Navier-Stokes equations, Single Generic Integral form equations for Continuity, Momentum and Energy.

          (10)

UNIT II

DISCRETIZATION:-Basic aspects of discretization, Techniques used--Finite Difference, Finite Volume and Finite Element, comparison of above, difference equations, Explicit and Implicit approaches.

          (14)

UNIT   III

GRID GENERATION AND TRANSFORMATION:-Generation of grid, Transformation of non- uniform grids, General transformation of equations, form of governing equations suitable for CFD, Compressed grids, Boundary filled coordinate systems—Elliptic grid generation, Adaptive grids, Modern developments in grid generation.





         (14)

UNIT   IV

CFD TECHNIQUES:-Introduction, LAX-WENDORFF technique, MACCORMICK technique, CRANK-NICHOLSON technique, Relaxation technique, ADI technique, suitability for different conditions. Aspects of numerical dissipation and dispersion.




          (14)          
TEXT BOOKS:

1. Computational Fluid Dynamics, Basics with Applications—ANDERSON Jr.-MGH, 1995

2. Numerical Heat Transfer and Fluid Flow—PATANKAR-Hemisphere, NY, 1980

REFERENCE BOOK:
1. Computational Fluid Dynamics for Engineering—HOFFMAN K.A. - Engineering Education System, Austin, TX, 1989

ME/PE 424/4   FRACTURE MECHANICS

IV Year B.Tech. (Mech)  Second Semester
Lectures :   4   Periods / week        Internal Assessment  Marks
      : 30

External  Exam.: 3 hrs.

       External Exam. Marks     
     : 70
UNIT-I

Summary of basic problems and concepts: Introduction, A crack in a structure, The stress at a crack tip, The Griffith criterion, Crack Propagation, Closure.








           [7]

Mechanisms of fracture and crack growth: Introduction, Cleavage fracture, Ductile fracture, Fatigue cracking, Environment assisted cracking, Service failure analysis.








 [7]

UNIT-II

The crack tip plastic zone: The Irwin plastic zone correction, The shape of the plastic zone, Plane stress versus plane strain, The thickness effect.      [7] 

The energy principle: The energy release rate, The criterion for crack growth, The crack resistance (R curve), Compliance, The J integral.                        [7] 

UNIT-III

Plane strain fracture toughness: The standard test, Size requirements, Non-linearity, Applicability.                                                                               [4]

The crack opening displacement criterion: Fracture beyond general yield, The crack tip opening displacement, The possible use of the CTOD criterion, Experimental determination of CTOD, Para meters affecting the critical CTOD, Limitations, fracture at general yield, Use of J integral, Closure.   [10]

UNIT-IV

Determination of stress intensity factors: Introduction, Analytical and numerical methods, Finite element methods, Experimental methods.       [14]

TEXT BOOK:

“Elementary Engineering fracture mechanics”, by David Broek, Sijthoff & Noordhoff International Publishers, The Netherlands, 1979. 

REFERENCE : 

1.  “Fracture & Fatigue Control in Structures”, by Rolfe S.T. & Barson J.M.

2. “Elastic –And Plastic fracture” by A. G. Atkins and Y. W. Mai, I ed. Ellis Horwood Ltd. 1985.

3. “Fundamentals of Fracture Mechanics”, by J. F. Knott, Butterworths, 1973.

ME/PE 461    CAD & CAM LABORATORY
IV Year B.Tech. (Mech)  Second Semester
     Lab :   3   Periods / week                  Internal Assessment  Marks
      : 25

External  Exam.: 3 hrs.

      External Exam. Marks     
: 50
Part modeling through 2D, 3D modeling techniques, solid and surface modeling and assembly modeling using a solid modeling package. 

Analysis of problems related to Mechanical and Production Engineering using a Finite Element Software. 

CNC TRAINER LATHE: 

1.   Step turning 

2.   Taper turning 

3. Profiles 

4. Parting 

5. Thread Cutting 

CNC MILLING MACHINE: Production of various contours 

Programming of Robot

Programming for A.G.V.

ME/PE 462 PROJECT WORK

IV Year B.Tech.  (Mech) Second  Semester

No. of periods/week
 :   6


         Internal Assessment marks: 50







       External viva-voce Marks   : 100


The Project Report has to be submitted at the end of the semester and External marks will be awarded based on the report and Viva-Voce examination


The internal marks will be awarded by the internal evaluation board comprising of the teacher guide and HOD.

Lectures: 2 Periods/week                                           	       Internal Assessment Marks: 30


Practicel: 2 Periods/week  	  	                                     	               External Exam. Marks: 70 


 Credits:  4         						                                External Exam. :   3 Hrs








Lab: 4 Periods/week                                                   		Internal Assessment Marks: 25


	   		  	                                       		         External Exam Marks: 50  


Credits:  4         						              	             External Exam :   3 Hrs




















Lab: 3 Periods/week                                                 	 Internal Assessment Marks: 25


	   		  	                                     	           External Exam Marks: 50  


Credits:  4         						                             External Exam :  3 Hrs
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