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 TIRUNELVELI – 627 007

B.E DEGREE PROGRAMME 

B.E. AUTOMOBILE ENGINEERING

SEMESTER – III

	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	MA1201
	Mathematics – III
	3
	1
	0
	100

	PR1202
	Production Technology
	3
	0
	2
	100

	AT1201
	Applied Thermodynamics
	3
	1
	0
	100

	ME1202
	Fluid Mechanics and Machinery
	3
	1
	0
	100

	AT1202
	Automotive Petrol Engines
	3
	0
	0
	100

	AT1203
	Fuels and Lubricants
	3
	0
	0
	100

	PRACTICAL

	ME1204
	Fluid Mechanics and Machinery Lab
	0
	0
	3
	100

	AT1204
	Fuels and Lubricants Lab
	0
	0
	3
	100

	AT1205
	Two and Three Wheeler Lab
	0
	0
	3
	100

	GE1202
	Communication Skills and Technical Seminar - I
	0
	0
	3
	100


SEMESTER – IV

	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	MA1253
	Probability and Statistics
	3
	1
	0
	100

	AT1251
	Automotive Diesel Engines
	3
	0
	0
	100

	EE1262
	Strength of Materials
	3
	1
	0
	100

	AT1252
	Mechanics of Machines
	3
	1
	0
	100

	MH1151
	Engineering Materials and Metallurgy
	3
	0
	0
	100

	EC1264
	Electronics and Microprocessors
	3
	0
	0
	100

	PRACTICAL

	EC1265
	Electronics and Microprocessors Lab
	0
	0
	3
	100

	AT1253
	Engine Testing Lab
	0
	0
	3
	100

	AT1254
	Computer Aided Machine Drawing
	0
	0
	3
	100

	GE1251
	Communication Skills and Technical Seminar - II
	0
	0
	3
	100


SEMESTER V

	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	CY1201
	Environmental Science and Engineering
	3
	0
	0
	100

	AT1301
	Automotive Electrical and Electronics
	3
	0
	0
	100

	AT1302
	Automotive Engines Components Design
	3
	1
	0
	100

	AT1303
	Automotive Chassis
	3
	0
	0
	100

	ME1304
	Engineering Metrology and Measurements
	3
	0
	0
	100

	AT1304
	Vehicle Dynamics
	3
	0
	0
	100

	PRACTICAL

	AT1305
	Auto Electrical and Electronics Lab
	0
	0
	3
	100

	AT1306
	Automotive Chassis Components Lab
	0
	0
	3
	100

	AT1307
	Computer Aided Engine Design Lab
	0
	0
	3
	100

	GE1303
	Communication Skills and Technical Seminar - III
	0
	0
	3
	100


SEMESTER – VI

	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	MG1351
	Principles of Management
	3
	0
	0
	100

	AT1351
	Automotive Chassis Design
	3
	1
	0
	100

	AT1352
	Computer Aided Vehicle Design Characteristics
	3
	1
	0
	100

	AT1353
	Automotive Pollution and Control
	3
	0
	0
	100

	AT1354
	Automotive Transmission
	3
	0
	0
	100

	E1****
	Elective - I
	3
	0
	0
	100

	PRACTICAL

	AT1355
	Reconditioning Lab
	0
	0
	3
	100

	AT1356
	Automotive Engine Components Lab
	0
	0
	3
	100

	AT1357
	Computer Aided Chassis Design Lab
	0
	0
	3
	100

	GE1351
	Presentation Skills and Technical Seminar
	0
	0
	3
	100


SEMESTER – VII

	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	MG1401
	Total Quality Management
	3
	0
	0
	100

	MH1003
	Finite Element Analysis
	3
	1
	0
	100

	AT1401
	Vehicle Maintenance
	3
	0
	0
	100

	AT1402
	Vehicle Body Engineering
	3
	1
	0
	100

	E2****
	Elective - II
	3
	0
	0
	100

	E3****
	Elective - III
	3
	0
	0
	100

	PRACTICAL

	AT1403
	Vehicle Maintenance Lab
	0
	0
	3
	100

	AT1404
	Computer Aided Manufacturing Lab
	0
	0
	3
	100

	AT1405
	Project Work Phase - I
	0
	0
	3
	100


SEMESTER – VIII

	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	MG1452
	Engineering Economics and Cost Analysis
	3
	0
	0
	100

	E4****
	Elective - IV
	3
	0
	0
	100

	E5****
	Elective - V
	3
	0
	0
	100

	E6****
	Elective - VI
	3
	0
	0
	100

	PRACTICAL

	AT1452
	Comprehension & Technical Seminar 
	0
	0
	3
	100

	AT1453
	Project Work – Phase II
	0
	0
	9
	200


LIST OF ELECTIVES 

ELECTIVES FOR VI SEMESTER
	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	AT1001
	Automotive Air-conditioning
	3
	0
	0
	100

	AT1002
	Alternate Fuels and Energy Systems
	3
	0
	0
	100

	ME1004
	Vibration and Noise Control
	3
	0
	0
	100

	AT1003
	Advanced Theory of I.C. Engines
	3
	0
	0
	100

	ME1006
	Quality Control and Reliability Engineering
	3
	0
	0
	100

	MA1251
	Numerical Methods
	3
	0
	0
	100

	GE1001
	Intellectual Property Rights (IPR)
	3
	0
	0
	100

	GE1002
	Indian Constitution and Society
	3
	0
	0
	100


ELECTIVES FOR VII SEMESTER

	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	AT1004
	Automotive Aerodynamics
	3
	0
	0
	100

	AT1005
	Two and Three Wheeled Vehicles
	3
	0
	0
	100

	ME1014
	Composite Materials
	3
	0
	0
	100

	ME1009
	Design of Jigs, Fixtures and Press Tools
	3
	0
	0
	100

	AT1006
	Computer Simulation of I.C Engine Processes
	3
	0
	0
	100

	ME1008
	Robotics
	3
	0
	0
	100


ELECTIVES FOR VIII SEMESTER

	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	AT1007
	Transport Management
	3
	0
	0
	100

	ME1018
	Operations Research
	3
	0
	0
	100

	AT1008
	Automotive Safety
	3
	0
	0
	100

	AT1009
	Combustion and Heat Transfer
	3
	0
	0
	100

	ME1017
	Product Design and Costing
	3
	0
	0
	100

	ME1020
	Entrepreneurship Development
	3
	0
	0
	100

	AT1010
	Modern Automobile Accessories
	3
	0
	0
	100

	AT1011
	Fuel Cells Applications
	3
	0
	0
	100


MA1201
MATHEMATICS III





3  1  0   100

OBJECTIVES

The course objective is to develop the skills of the students in the areas of boundary value problems and transform techniques. This will be necessary for their effective studies in a large number of engineering subjects like heat conduction, communication systems, electro-optics and electromagnetic theory. The course will also serve as a prerequisite for post graduate and specialized studies and research. 

.                                                                

1. 
PARTIAL DIFFERENTIAL EQUATIONS




9 

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

2.  
Fourier Series







9

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

3.  
Boundary value problems





9

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

4.  
Fourier Transform






9

 Fourier integral theorem (without proof) – Fourier transform pair – Sine and 
Cosine transforms – Properties – Transforms of simple functions – Convolution theorem – Parseval’s identity.

5. 
Z -TRANSFORM AND DIFFERENCE Equations



9

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

TUTORIALS  
15

TOTAL : 60 PERIODS 

Text Books

1. Grewal, B.S., “Higher Engineering Mathematics”, Thirty Sixth Edition , Khanna Publishers, Delhi, 2005.

2. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., “Engineering Mathematics Volume III”, S. Chand & Company ltd., New Delhi, 2003.

3. T.Veera Rajan “Engineering Mathematics [For Semester III]. Third Edition.Tata McGraw-Hill Publishing Company. New Delhi,2007

ReferenceS

1. Narayanan, S., Manicavachagom Pillay, T.K. and Ramaniah, G., “Advanced Mathematics for Engineering Students”, Volumes II and III, S. Viswanathan (Printers and Publishers) Pvt. Ltd. Chennai, 2002.

2. Ramana B.V “ Higher Engineering Mathematics”, Tata McGraw – Hill Publishing Company.New Delhi,2007

3. Churchill, R.V. and Brown, J.W., “Fourier Series and Boundary Value Problems”, Fourth Edition, McGraw-Hill Book Co., Singapore, 1987.

  PR1202  

       PRODUCTION TECHNOLOGY

3  0 2  100

(Lab based theory course)

OBJECTIVE
The automobile components such as piston, connecting rod, crankshaft, engine block, front axle, frame, body etc., are manufactured by various types of production processes involving casting, welding, machining, metal forming, power metallurgy etc. Hence B.E. Automobile Engineering students must study this course Production Technology.

1. CASTING





                                      10

Casting types, procedure to make sand mould, types of core making, moulding tolls, machine moulding, special moulding processes – CO2 moulding; shell moulding, investment moulding, permanent mould casting, pressure die casting, centrifugal casting, continuous casting, casting defects.

2. WELDING





                                        8

Classification of welding processes. Principles of Oxy-acetylene gas welding. A.C metal arc welding, resistance welding, submerged arc welding, tungsten inert gas welding, metal inert gas welding, plasma arc welding, thermit welding, electron beam welding, laser beam welding, defects in welding, soldering and brazing.

3.
MACHINING





                                          12

General principles (with schematic diagrams only) of working and commonly performed operations in the following machines: Lathe, Shaper, Planer, Horizontal milling machine, Universal drilling machine, Cylindrical grinding machine, Capstan and Turret lathe. Basics of CNC machines.

General principles and applications of the following processes: Abrasive jet machining, Ultrasonic machining, Electric discharge machining, Electro chemical machining, Plasma arc machining, Electron beam machining and Laser beam machining.

4.   
FORMING AND SHAPING OF PLASTICS  



            8

Types of plastics - Characteristics of the forming and shaping processes – Moulding of Thermoplastics – Working principles and typical applications of - Injection moulding – Plunger and screw machines – Blow moulding – Rotational moulding – Film blowing – Extrusion - Typical industrial applications – Thermoforming – Processing of Thermosets – Working principles and typical applications - Compression moulding – Transfer moulding – Bonding of Thermoplastics – Fusion and solvent methods – Induction and Ultrasonic methods

5.
METAL FORMING AND POWDER METALLURGY

            7
Principles and applications of the following processes: Forging, Rolling, Extrusion, Wire drawing and Spinning, Powder metallurgy – Principal steps involved advantages, disadvantages and limitations of powder metallurgy.

TOTAL: 45

TEXT BOOK

1. Hajra Choudhury, Elements of Workshop Technology, Vol. I and II, Media Promoters and Publishers Pvt., Ltd., Mumbai, 2001.

REFERENCES

1.
R.K.Jain and S.C. Gupta, Production Technology, Khanna Publishers. 16th Edition, 2001.

2. H.M.T. Production Technology – Handbook, Tata McGraw-Hill, 2000.

3.  Roy. A. Linberg, Process and Materials of Manufacture, PHI, 2000.

4. M.Adithan and A.B. Cupta, Manufacturing Technology, New Age, 1996,

5. Serope Kalpajian, Steven R.Schmid, Manufacturing Engineering and Technology, Pearson Education, Inc. 2002(Second Indian Reprint).

PRODUCTION TECHNOLOGY LABORATORY

OBJECTIVE:
To gain a practical knowledge of production processes such as turning, facing, thread cutting, drilling, boring, knurling, shaping, milling, cylindrical grinding ect., which are involved in the manufacturing of various automobile components.

Exercise in Lathe, Shaper, Planer, Milling and Grinding machine in the following machining operations.

1.   
LATHE 

1.1. Facing, plain turning and step turning 

1.2. Taper turning using compound rest.

1.3. Taper turning using taper turning attachment

1.4. Single start V thread, cutting and knurling

1.5. Boring and internal thread cutting.

2.   
SHAPER AND SLOTTER
2.1.
Machining a V- block (in a Shaper)

2.2.
Machining hexagonal shape (in a Shaper)

2.3.
Machining internal key-way (in a slotter)

3.   
DRILLING 
3.1
Drilling 4 or 6 holes at a given pitch circle on  a plate

3.2.
Drilling, reaming and tapping

4.   
MILLING
4.1. Plain Milling Exercise

4.2. Gear Milling Exercise


5.  
GRINDING
       
Cylindrical Grinding Exercise










TOTAL : 30 Hrs
LIST OF EQUIPMENTS FOR A BATCH OF 30 STUDENTS

	1.
	Centre Lathe with accessories

 (At least four lathes must have tape-turning attachment) 
	15 No.

	2.
	Shaping Machine
	  2 No.

	3.
	Slotting Machine
	  1 No.

	4.
	Radial Drilling Machine
	  1 No.

	5.
	Upright Drilling Machine
	  1 No.

	6.
	Horizontal Milling Machine
	  3 No.

	7.
	Cylindrical Grinding Machine 
	  1 No.


CY1201

ENVIRONMENTAL SCIENCE AND ENGINEERING 
   
3  0  0  100  

AIM
The aim of this course is to create awareness in every engineering graduate about the importance of environment, the effect of technology on the environment and ecological balance and make him/her sensitive to the environment problems in every professional endeavor that he/she participates.

OBJECTIVE 
At the end of this course the student is expected to understand what constitutes the environment, what are precious resources in the environment, how to conserve these resources, what is the role of a human being in maintaining a clean environment and useful environment for the future generations and how to maintain ecological balance and preserve bio-diversity. 

UNIT I 
INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES 







10

Definition, scope and importance – Need for public awareness – Forest resources: Use and over-exploitation, deforestation, case studies. Timber extraction, mining, dams and their effects on forests and tribal people – Water resources: Use and over-utilization of surface and ground water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources: Use and exploitation, environmental effects of extracting and using mineral resources, case studies – Food resources: World food problems, changes caused by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. case studies – Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and desertification – Role of an individual in conservation of natural resources – Equitable use of resources for sustainable lifestyles.

Field study of local area to document environmental assets – river / forest / grassland / hill / mountain.

UNIT II

ECOSYSTEMS AND BIODIVERSITY

                    

14

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

Field study of common plants, insects, birds

Field study of simple ecosystems – pond, river, hill slopes, etc. 

UNIT III 
ENVIRONMENTAL POLLUTION




8

Definition – Causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – Solid waste Management: Causes, effects and control measures of urban and industrial wastes – Role of an individual in prevention of pollution – Pollution case studies – Disaster management: floods, earthquake, cyclone and landslides.

Field Study of local polluted site – Urban / Rural / Industrial / Agricultural 

UNIT IV 
SOCIAL ISSUES AND THE ENVIRONMENT

      

7

From Unsustainable to Sustainable development – Urban problems related to energy – Water conservation, rain water harvesting, watershed management – Resettlement and rehabilitation of people; its problems and concerns, case studies – Environmental ethics: Issues and possible solutions – Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust, case studies. – Wasteland reclamation – Consumerism and waste products – Environment Protection Act – Air (Prevention and Control of Pollution) Act – Water (Prevention and control of Pollution) Act – Wildlife Protection Act – Forest Conservation Act – Issues involved in enforcement of environmental legislation – Public awareness

UNIT V 
HUMAN POPULATION AND THE ENVIRONMENT
        

6

Population growth, variation among nations – Population explosion – Family Welfare Programme – Environment and human health – Human Rights – Value Education – HIV / AIDS – Women and Child Welfare – Role of Information Technology in Environment and human health – Case studies.











TOTAL : 45


TEXT BOOKS
1.
Gilbert M.Masters, “Introduction to Environmental Engineering and Science”, Pearson Education Pvt., Ltd., Second Edition, ISBN 81-297-0277-0, 2004.

2.
Miller T.G. Jr., “Environmental Science”, Wadsworth Publishing Co. 

3.
Townsend C., Harper J and Michael Begon, “Essentials of Ecology”, Blackwell Science. 

4.
Trivedi R.K. and P.K. Goel, “Introduction to Air Pollution”, Techno-Science Publications. 

REFERENCES

1. Bharucha Erach, “The Biodiversity of India”, Mapin Publishing Pvt. Ltd., Ahmedabad India, Email: mapin@icenet.net 

2. Trivedi R.K., “Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards”, Vol. I and II, Enviro Media. 

3. Cunningham, W.P.Cooper, T.H.Gorhani, “Environmental Encyclopedia”, Jaico Publ., House, Mumbai, 2001.

4. Wager K.D., “Environmental Management”, W.B. Saunders Co., Philadelphia, USA, 1998.
AT1201

APPLIED THERMODYNAMICS               


3  1  0  100

OBJECTIVES
To make the students understand thermodynamic principles, compressible flow and fundamentals of heat transfer with its concepts in the operation of automotive engines.  

1.  
FIRST LAW OF THERMODYNAMICS                 



9+3

System, thermodynamic equilibrium, state, property, process, cycle, zeroth law of thermodynamics, energy, work, heat, first law of thermodynamics, PMM I, ideal gases, application of first law of thermodynamics to closed and open systems, pressure – volume diagrams, steady flow process, application of steady flow energy equation.

2.  
SECOND LAW OF THERMODYNAMICS

                     

9+3
Limitations of first law, statements of second law of thermodynamics, PMM II, Clausius inequality, heat engine, heat pump, refrigerator, carnot cycle, carnot theorem, entropy, temperature – entropy diagram, entropy changes for a closed system.

3.  
GAS POWER CYCLES, FLUID FLOW AND VAPOUR POWER CYCLE          
9+3

Air standard Brayton cycle with intercooling, reheating and regeneration properties of steam, one dimensional steady flow of gases and steam through nozzles and diffusers, Rankine cycle.

4. 
RECIPROCATING AIR COMPRESSORS, REFRIGERATION CYCLES   
9+3

Single acting and double acting air compressors, work required, effect of clearance volume, volumetric efficiency, isothermal efficiency, free air delivery, multistage compression, condition for minimum work. Fundamentals of refrigeration, C.O.P., reversed carnot cycle, simple vapour compression refrigeration system, T-S, P-H diagrams, simple vapour absorption refrigeration system, desirable properties of an ideal refrigerant.

5.  
FUNDAMENTALS OF HEAT TRANSFER




9+3

Modes of heat transfer, Fourier’s law of conduction, one dimensional steady state conduction through plane and composite walls, cylinders and spheres. Free and forced convection, dimensionless numbers, thermal boundary layer, heat transfer co-efficient, simple problems in fins, heat transfer between fluids separated by plane and cylindrical walls, overall heat transfer coefficient, heat exchangers, LMTD, concept of radiation- Planck’s law, Wien’s displacement law, Stefan Boltzman law, Black body and Grey body radiation.

TOTAL : 60

TEXTBOOKS

1. 
R.K.Rajput – “A Textbook of Engineering thermodynamics”- Laxmi Publications (P) Ltd, New Delhi-2001.

2. 
Biray K. Dutta – “Heat Transfer Principles and Applications”- Printice hall of India, New Delhi- 2003 

3. 
R.Rudramoorthy- “Thermal Engineering” - Tata McGraw Publishing Co. Ltd, New Delhi- 2003 

REFERENCES

1. R.S.Khurmi, J.K.Gupta – “A textbook of Thermal Engineering”- S.Chand & company Ltd- 2003.

2. E.Ratha Krishnan “Fundamentals of Engineering thermodynamics”, Eastern Economy Edition-Prentice Hall of India Private Limited, New Delhi–110 001, 2000.

3. Yunus A. Cengel, Michael A.Boles – “Thermodynamics An Engineering approach”- Third Edition- 2002.

4. Y.V.C.Rao – Heat transfer – University press, Hyderabad – 2001.

ME1202
FLUID MECHANICS AND MACHINERY  


3  1  0  100

(Common To Mechanical, Production, Mechatronics, Automobile And Aeronautical)        

Objective

· To understand the structure and the properties of the fluid.

· To understand and appreciate the complexities involved in solving the fluid flow problems.

· To understand the mathematical techniques already in vogue and apply them to the solutions of practical flow problems.

· To understand the energy exchange process in fluid mechanics handling incompressible fluids.

1. 
Basic Concepts and Properties





6
Fluid – definition, distinction between solid and fluid - Units and dimensions - Properties of fluids - density, specific weight, specific volume, specific gravity, temperature, viscosity, compressibility, vapour pressure, capillary and surface tension - Fluid statics: concept of fluid static pressure, absolute and gauge pressures - pressure measurements by manometers and pressure gauges.

2. 
Fliud Kinematics and Fluid Dynamics




12
Fluid Kinematics - Flow visualization - lines of flow - types of flow - velocity field and acceleration - continuity equation (one and three dimensional differential forms)- Equation of streamline - stream function - velocity potential function - circulation - flow net – fluid dynamics - equations of motion - Euler's equation along a streamline - Bernoulli's equation – applications - Venturi meter, Orifice meter, Pitot tube  - dimensional analysis - Buckingham's ( theorem- applications - similarity  laws  and models.

3. 
Incompressible Fluid Flow
           




12

Viscous flow - Navier  - Stoke's equation (Statement only) - Shear stress, pressure gradient relationship - laminar flow between parallel plates - Laminar flow through circular tubes  (Hagen poiseulle's)- Hydraulic and energy gradient - flow through pipes  - Darcy - weisback's equation - pipe roughness -friction factor - Moody's diagram-minor losses - flow through pipes in series and in parallel - power transmission  - Boundary layer flows, boundary layer thickness, boundary layer separation - drag  and lift coefficients.

4. 
Hydraulic Turbines




                 
8

Fluid machines: definition and classification  - exchange of energy - Euler's equation for turbo machines - Construction of velocity vector diagram's - head and specific work - components of energy transfer - degree of reaction.

Hydro turbines: definition and classifications - Pelton turbine - Francis turbine - propeller turbine - Kaplan turbine - working principles - velocity triangles - work done - specific speed - efficiencies -performance curve for turbines.

5. 
Hydraulic Pumps 


            




7

Pumps: definition and classifications - Centrifugal pump: classifications, working principles, velocity triangles, specific speed, efficiency and performance curves - Reciprocating pump: classification, working principles, indicator diagram, work saved by air vessels and performance curves - cavitations in pumps - rotary pumps: working principles of gear and vane pumps

TUTORIALS  



                                        



15
                  TOTAL : 60

TEXT BOOKS

1. 
Streeter, V.L., and Wylie, E.B., “Fluid Mechanics”, McGraw-Hill, 1983.

2. 
Kumar, K.L., “Engineering Fluid Mechanics”, Eurasia Publishing House (P) Ltd., New Delhi (7th edition), 1995.

3. 
Vasandani, V.P., “Hydraulic Machines - Theory and Design”, Khanna Publishers, 1992.


ReferenceS

1.   
Bansal, R.K., “Fluid Mechanics and Hydraulics Machines”, (5th edition), Laxmi publications (P) Ltd., New Delhi, 1995.

2.   

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

3.  

Ramamirtham, S., “Fluid Mechanics and Hydraulics and Fluid Machines”, Dhanpat Rai and Sons, Delhi, 1998.

4.  
Som, S.K., and Biswas, G., “Introduction to fluid mechanics and fluid machines”, Tata McGraw-Hill, 2nd edition, 2004.

AT1202

AUTOMOTIVE PETROL ENGINES   
  
  

3  0  0   100

OBJECTIVE

To learn the fundamental principles, construction and auxiliary systems of automotive petrol engines. 

1.
ENGINE CONSTRUCTION AND OPERATION 




9

Constructional details of four stroke petrol engine, working principle, air standard Otto cycle, actual indicator diagram, two stroke engine construction and operation, comparison of four stroke and two stroke engine operation, firing order and its significance. Port Timing, Valve Timing of petrol engines.

2. 
SI ENGINE FUEL SYSTEM



                    

9

Carburettor working principle, requirements of an automotive carburettor, starting, idling, acceleration and normal circuits of carburettors. Compensation, maximum power devices, constant choke and constant vacuum carburettors, fuel feed systems; mechanical and electrical fuel feed pumps.  Petrol injection, MPFI.

3. 
IGNITION SYSTEM 




                    

9

Types and working of battery coil and magneto ignition systems, relative merits and demerits, centrifugal and vacuum advance mechanisms. Types and construction of spark plugs, electronic ignition systems.

4. 
COOLING AND LUBRICATION SYSTEM

                    

9

Need for cooling system, Types of cooling system: air cooling system, liquid cooling system, forced circulation system, pressure cooling system. Lubrication system; mist, wet sump lubrication system, properties of lubricants.

5. 
COMBUSTION AND COMBUSTION CHAMBERS 



9

Combustion in SI engine; stages of combustion, flame propagation, rate of pressure rise, abnormal combustion, detonation, effect of engine variables on knock, knock rating. Combustion chambers; different types, factors controlling combustion chamber design.

TOTAL : 45 

TEXT BOOKS 

1. Ganesan.V., “Internal Combustion Engines”, Tata McGraw-Hill Publishing Co., New Delhi, 2003.

2. M.L.Mathur and R.P.Sharma, “A course in Internal combustion engines”, Dhanpat Rai & Sons Publications, New Delhi, 2001.

3. K.K.Ramalingam, “Internal Combustion Engines”, Scitech Publications, Chennai, 2000.

REFERENCES

1. Heldt P.M., “High Speed Combustion Engines”, Oxford IBH Publishing Co., Calcutta, 1975.

2. Obert E.F., “Internal Combustion Engines Analysis and Practice”, International Text Books Co., Scrantron, Pennsylvania - 1988.

3. William H.Crouse, “Automotive Engines”, McGraw-Hill Publishers, 1985.

4. Ellinger H.E., “Automotive Engines”, Prentice Hall Publishers, 1992.

5. John B.Heywood, “Internal Combustion Engine Fundamental”, McGraw-Hill, 1988.

6. Pulkrabek “Engineering Fundamentals of the Internal Combustion Engines”, Practice Hall of India, 2003. 

AT1203

FUELS AND LUBRICANTS 
            



3  0  0  100

OBJECTIVES

To understand the properties of fuels and lubricants for the design and operation of the I.C engines.

1.  
MANUFACTURE OF FUELS AND LUBRICANTS
                     

9

Structure of petroleum, refining process, fuels, thermal cracking, catalytic cracking, polymerization, alkylation, isomerisation, blending, products of refining process.  Manufacture of lubricating oil base stocks, manufacture of finished automotive lubricants.

2. 
THEORY OF LUBRICATION 



                    

9

Engine friction: introduction, total engine friction, effect of engine variables on friction, hydrodynamic lubrication, elasto hydrodynamic lubrication, boundary lubrication, bearing lubrication, functions of the lubrication system, introduction to design of a lubricating system.

3. 
LUBRICANTS





                    

9

Specific requirements for automotive lubricants, oxidation deterioration and degradation of lubricants, additives and additive mechanism, synthetic lubricants, classification of lubricating oils, properties of lubricating oils, tests on lubricants. Grease, classification, properties, test used in grease.

4. 
PROPERTIES AND TESTING OF FUELS


     

9

Thermo-chemistry of fuels, properties and testing of fuels, relative density, calorific value, distillation, vapour pressure, flash point, spontaneous ignition temperature, viscosity, pour point, flammability, ignitability, diesel index, API gravity, aniline point etc.

5.  
COMBUSTION & FUEL RATING

                                

9

SI Engines – flame propagation and mechanism of combustion, normal combustion, knocking, octane rating, fuel requirements. CI Engine, mechanism of combustion, diesel knock, cetane rating, fuel requirements. Additive - mechanism, requirements of an additive, petrol fuel additives and diesel fuel additives – specifications of fuels.







       
TOTAL : 45

TEXT BOOKS

1. Ganesan.V., “Internal Combustion Engineering”, Tata McGraw-Hill Publishing Co., New Delhi, 2003.

2. M.L. Mathur, R.P.Sharma “A course in internal combustion engines”, Dhanpatrai publication, 2003.

3. Obert.E.F “Internal Combustion Engineering and Air Pollution”, International book Co., 1988.

REFERENCES

1. Brame, J.S.S. and King, J.G. – Fuels – Solids, Liquids, Gaseous.

2. Francis, W – Fuels and Fuel Technology, Vol. I & II

3. Hobson, G.D. & Pohl.W- Modern Petroleum Technology

4. A.R.Lansdown – Lubrication – A practical guide to lubricant selection – Pergamon press – 1982.

5. Raymond.C.Gunther – Lubrication – Chilton Book Co., - 1971.

ME1204
FLUID MECHANICS AND MACHINERY LAB             

0  0  3  100

(Common To Mechanical, Mechatronics, and Automobile)        

LIST OF EXPERIMENTS

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

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

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

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

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

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

7. Conducting experiments and drawing the characteristic curves of Gear pump.

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

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

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

TOTAL : 45

LIST OF EQUIPMENT 

(for the batch of 30 students)

1. Orifice meter setup

2. Venturi meter setup

3. Rotameter setup

4. Pipe Flow analysis setup

5. Centrifugal pump/submergible pump setup

6. Reciprocating pump setup

7. Gear pump setup

8. Pelton wheel setup

9. Francis turbine setup Kaplan turbine setup
AT1204

FUELS AND LUBRICANTS LAB



0   0   3   100

1. Temperature dependence of viscosity of lubrication oil by Redwood Viscometer.

2. Viscosity Index of lubricating oil by Saybolt Viscometer

3. Flash and Fire points of fuels.

4. Flash and Fire points of lubricants.

5. ASME distillation test of gasoline

6. Drop point of grease and mechanical penetration in grease.

7. Aniline distillation test of gasoline

8. Calorific value of liquid fuel.

9. Calorific value of gaseous fuel. 

10. Reid vapour pressure test.

TOTAL : 45

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Redwood Viscometer




- 1 No.

2. Saybolt Viscometer




- 1 No.

3. Flash and Fire point apparatus



- 1 No.

4. ASME distillation test apparatus



- 1 No.

5. Drop point and penetration apparatus for grease

- 1 No.

6. Aniline distillation test apparatus



- 1 No.

7. Bomb Calorimeter




- 1 No.

8. Reid vapor pressure test apparatus



- 1 No.

9. Gas Calorimeter 





- 1 No.

AT1205

TWO AND THREE WHEELER LAB



0   0  3   100

1. Road performance test of a two wheeler using chassis dynamometer.

2. Performance test of a shock absorber.

3. Performance test on coil spring.

4. Two wheeler chain tension test.

5. Brake and Clutch adjustment as per specification. 

6. Dismantling and assembling of two wheeler gear box and finding gear ratio.

7. Dismantling and assembling of three wheeler gear box and finding gear ratios. 

8. Three wheeler brake and clutch play adjustment

9. Dismantling and assembling of three wheeler steering system.

10. Study of three wheeler chassis frame and power transmission system.

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Two wheeler chassis dynamometer


- 1 No.

2. Shock absorber test rig



- 1 No.

3. Two-wheeler gearbox



- 2 Nos.

4. Two-wheeler clutch



- 2 Nos.

5. Three-wheeler brake assembly 


- 2 Nos.

6. Three-wheeler steering assembly


- 2 Nos.

7. Three-wheeler gear box



- 2 Nos.

GE1202

TECHNICAL SEMINAR


   

0  0   3   0


(Common to all Branches)

OBJECTIVE

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

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

MA1253
PROBABILITY AND STATISTICS



3  1  0  100

(Common to Mechanical, Production and Automobile)

OBJECTIVES

At the end of the course, the students would

1. Acquire skills in handling situations involving more than one random variable and functions of random variables.

2. Be introduced to the notion of sampling distributions and have acquired knowledge of statistical techniques useful in making rational decision in management problems.

3. Be exposed to statistical methods designed to contribute to the process of making scientific judgments in the face of uncertainty and variation.

1.  
PROBABILITY AND RANDOM VARIABLE




9

Axioms of probability - Conditional probability - Total probability - Bayes theorem - Random variable - Probability mass function - Probability density functions - Properties- Moments - Moment generating functions and their properties. 

2.  
STANDARD DISTRIBUTIONS






9 

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

3. 
TWO DIMENSIONAL RANDOM VARIABLES         



9 

Joint distributions - Marginal and conditional distributions – Covariance - Correlation and Regression - Transformation of random variables - Central limit theorem.

4.  
TESTING OF HYPOTHESIS                                




9 

Sampling distributions – Testing of hypothesis for mean, variance, proportions and differences using Normal, t, Chi-square and F distributions - Tests for independence of attributes and Goodness of fit.
5.  
DESIGN OF EXPERIMENTS                                                      


9 

Analysis of variance – One way classification – CRD - Two – way classification – RBD - Latin square.

Tutorials 









15

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

   







TOTAL : 60

TEXT BOOKS

1. 
Ross. S., “A first Course in Probability”, Fifth Edition, Pearson Education, Delhi 2002. (Chapters 2 to 8)

2.  
Johnson. R. A., “Miller & Freund’s Probability and Statistics for Engineers”, Sixth Edition, Pearson Education, Delhi, 2000. (Chapters 7, 8, 9, 12)

REFERENCES

1. 
Walpole, R. E., Myers, R. H. Myers R. S. L. and Ye. K, “Probability and Statistics for Engineers and Scientists”, Seventh Edition, Pearsons Education, Delhi, 2002.

2.  
Lipschutz. S and Schiller. J, “Schaum’s outlines - Introduction to Probability and Statistics”, McGraw-Hill, New Delhi, 1998.

3.   
Gupta, S.C, and Kapur, J.N., “Fundamentals of Mathematical Statistics”, Sultan Chand, Ninth Edition, New Delhi, 1996.

AT1251

AUTOMOTIVE DIESEL ENGINES   

    

3   0  0  100

OBJECTIVES
To study and understand the principles involved in design, construction of diesel engines and its components.
UNIT – I  
BASIC THEORY





         
9

Diesel engine construction and operation, two stroke and four stroke diesel dual cycle engines, diesel cycle, fuel-air and actual cycle analysis, diesel fuel, ignition quality, cetane number, laboratory tests for diesel fuels, standards and specifications.

UNIT – II 
FUEL INJECTION SYSTEM



         

9

Requirements, air and solid injection, functions of components, jerk and distributor type pumps common rail system, PTFI system pressure waves, injection lag, unit injector, mechanical and pneumatic governors, fuel injector, types of injection nozzle, nozzle tests, spray characteristics, injection timing, pump calibration.

UNIT – III 
AIR MOTION, COMBUSTION AND COMBUSTION CHAMBERS
9

Importance of air motion, swirl, squish and turbulence, swirl ratio, fuel air mixing, stages of combustion, delay period, factors affecting delay period, knock in CI engines. Combustion chamber: design requirements, direct and indirect injection combustion chambers, M type combustion chamber.

UNIT – IV 
SUPERCHARGING AND TURBOCHARGING



9


Necessity and limitations, types of supercharging and turbocharging, relative merits, matching of turbocharger, exhaust gas recirculation, charge cooling.

UNIT – V 
DIESEL ENGINE TESTING AND PERFORMANCE 


9

Automotive and stationary diesel engine testing and related emission standards. Engine performance and emission characteristics, variables affecting engine performance and emission, methods to improve engine performance, heat balance, performance maps.








TOTAL : 45

TEXT BOOKS

1. Ganesan.V  “Internal Combustion Engines”, Tata McGraw-Hill Publishing Co., New Delhi, 2003.

2. M.L.Mathur and R. P.Sharma “A course in Internal Combustion Engines”, Dhanpat Rai and Sons, 2002.

REFERENCES

1. Dr.K.K.Ramalingam “Internal Combustion Engines Theory and Practice”, Scitech Publications (India) Pvt. Ltd., Chennai 600 017, 2002.

2. Heywood.J.B “Internal Combustion Engine Fundamentals”, McGraw-Hill Book Co., 1988.

3. Heinz Heister “Advanced Engine Technology”, SAE, 1995.

4. Pulkrabek “Engineering Fundamentals of the Internal Combustion Engines”, Practice Hall of India 2003. 

EE1262

STRENGTH OF MATERIALS                  


3  1  0  100

(Common to Mechanical, Production, Mechatronics, Automobile and Metallurgy)  

Objectives   

· To gain knowledge of simple stresses, strains and deformation in components due to external loads.

· To assess stresses and deformations through mathematical models of beams, twisting bars or combinations of both. 

· Effect of component dimensions and shape on stresses and deformations are to be understood.

· The study would provide knowledge for use in the design courses

1.
  Stress Strain And Deformation of Solids       


9

Rigid and Deformable bodies – Strength, Stiffness and Stability – Stresses; Tensile, Compressive and Shear – Deformation of simple and compound bars under axial load – Thermal stress – Elastic constants – Strain energy and unit strain energy – Strain energy in uniaxial loads.

2.
Beams  - LOADS AND STRESSES                                    



9

Types of beams: Supports and Loads – Shear force and Bending Moment in beams – Cantilever, Simply supported and Overhanging beams – Stresses in beams – Theory of simple bending – Stress variation along the length and in the beam section – Effect of shape of beam section on stress induced – Shear stresses in beams – Shear flow

3.
Torsion                                                                                                   

9

Analysis of torsion of circular bars – Shear stress distribution – Bars of Solid and hollow circular section – Stepped shaft – Twist and torsion stiffness – Compound shafts – Fixed and simply supported shafts – Application to close-coiled helical springs – Maximum shear stress in spring section including Wahl Factor – Deflection of helical coil springs under axial loads – Design of helical coil springs – stresses in helical coil springs under torsion loads   

4.
Beam deflection                                                                              

9

Elastic curve of Neutral axis of the beam under normal loads – Evaluation of beam deflection and slope: Double integration method, Macaulay Method, and Moment-area Method –Columns – End conditions – Equivalent length of a column – Euler equation – Slenderness ratio – Rankine formula for columns

5.
Analysis of stresses in two dimensions                             

9

Biaxial state of stresses – Thin cylindrical and spherical shells – Deformation in thin cylindrical and spherical shells – Biaxial stresses at a point – Stresses on inclined plane – Principal planes and stresses – Mohr’s circle for biaxial stresses – Maximum shear stress - Strain energy in bending and torsion.

Tutorials 





     



15

   TOTAL : 60

TEXT BOOKS

1.
Popov E.P, “Engineering Mechanics of Solids”, Prentice-Hall of India, New Delhi, 1997

2.
Beer F. P. and Johnston R,” Mechanics of Materials”, McGraw-Hill Book Co, Third Edition, 2002. 

REFERENCES

1.
Nash W.A, “Theory and problems in Strength of Materials”, Schaum Outline Series, McGraw-Hill Book Co, New York, 1995
2.
Kazimi S.M.A, “Solid Mechanics”, Tata McGraw-Hill Publishing Co., New Delhi, 1981.       

3.
Ryder G.H, “Strength of Materials, Macmillan India Ltd”., Third Edition, 2002              

4 Ray Hulse, Keith Sherwin & Jack Cain, “Solid Mechanics”, Palgrave ANE Books, 2004.

5. Singh D.K “Mechanics of Solids” Pearson Education 2002.

6.     
Timoshenko S.P, “Elements of Strength of Materials”, Tata McGraw-Hill, New Delhi, 1997.
AT1252

MECHANICS OF MACHINES




3  1  0  100

(Common to Production and Automobile-IV Semester)

OBJECTIVE

To expose the students the different mechanisms, their method of working, Forces involved and consequent vibration during working

UNIT I  
MECHANISMS




               

9+3

Machine Structure – Kinematic link, pair and chain – Grueblers criteria – Constrained motion – Degrees of freedom - Slider crank and crank rocker mechanisms – Inversions – Applications – Kinematic analysis of simple mechanisms – Determination of velocity      and acceleration.








                                                                                                         


UNIT II  
FRICTION





                 
9+3

Frictuion in screw and nut – Pivot and collar – Thrust bearing – Plate and disc clutches – Belt (flat and V) and rope drives.  Ratio of tensions – Effect of centrifugal and initial tension – Condition for maximum power transmission – Open and crossed belt drive. 

UNIT III 
GEARING AND CAMS                                                                 

9+3

Gear profile and geometry – Nomenclature of spur and helical gears – Gear trains: Simple, compound gear trains and epicylic gear trains - Determination of speed and torque- Cams – Types of cams – Design of profiles – Knife edged, flat faced and roller ended followers with and without offsets for various types of follower motions

                                                                                    

UNIT IV 
BALANCING




              


9+3

Static and dynamic balancing – Single and several masses in different planes –Balancing of reciprocating masses- primary balancing and concepts of secondary balancing – Single and multi cylinder engines (Inline) – Balancing of radial V engine – direct and reverse crank method.                                                                             


UNIT V  
VIBRATION 


                     
               

9+3
Free, forced and damped vibrations of single degree of freedom systems – Force transmitted to supports – Vibration isolation – Vibration absorption – Torsional vibration of shaft – Single and multi rotor systems – Geared shafts – Critical speed of shaft.           



 TOTAL : 60

TEXT BOOKS

1. Rattan.S.S, “Theory of Machines”, Tata McGraw–Hill Publishing Co., New Delhi, 2004.

2.  
Ballaney.P.L, “Theory of Machines”, Khanna Publishers, New Delhi, 2002.

REFERENCES

1. Rao,J.S and Dukkipati, R.V, “Mechanism and Machine Theory”, Second Edition, Wiley Eastern Ltd., 1992.

2. Malhotra, D.R and Gupta, H.C., “The Theory of Machines”, Satya Prakasam, Tech. India Publications, 1989.

3. Gosh, A. and Mallick, A.K., “Theory of Machines and Mechanisms”, Affiliated East West Press, 1989.

4. Shigley, J.E. and Uicker, J.J., “Theory of Machines and Mechanisms”, McGraw-Hill, 1980.

5.  
Burton Paul, “Kinematics and Dynamic of Planer Machinery”, Prentice Hall, 1979.

MH1151
ENGINEERING MATERIALS AND METALLURGY
      3  0  0  100

 (Common to Mechanical, Production, Mechatronics-II Semester and Automobile)

Objective 

To Impart knowledge on the structure, properties, treatment, testing and applications of metals and on non-metallic materials so as to identity and select suitable materials for various engineering applications.

Review (Not for Exam):

Crystal structure – BCC, FCC and HCP structure – unit cell – crystallographic planes and directions, miller indices – crystal imperfections, point, line, planar and volume defects – Grain size, ASTM grain size number.

1.  
CONSITITUION OF ALLOYS AND PHASE DIAGRAMS             


10

Constitution of alloys – Solid solutions, substitutional and interstitial – phase diagrams, Isomorphous, eutectic, peritectic, eutectoid and peritectroid reactions, Iron – Iron carbide equilibrium diagram. Classification of steel and cast Iron microstructure, properties and application.

2.   
HEAT TREATMENT





    

11

Definition – Full annealing, stress relief, recrystallisation and spheroidizing – normalising, hardening and Tempering of steel.  Isothermal transformation diagrams – cooling curves superimposed on I.T. diagram CCR - Hardenability, Jominy end quench test – Austempering, martempering – case hardening, carburising, nitriding, cyaniding, carbonitriding – Flame and Induction hardening.

3.  
FERROUS AND NON FERROUS METALS


           

9

Effect of alloying additions on steel (Mn, Si, Cr, Mo, V Ti & W) - stainless and tool steels – HSLA - maraging steels – Gray, White malleable, spheroidal -Graphite - alloy castirons. 

Copper and Copper alloys – Brass, Bronze and Cupronickel – Aluminium and Al-Cu  – precipitation strengthening treatment – Bearing alloys.

4. 
NON-METALLIC MATERIALS 

                         
       

9

Polymers – types of polymer, commodity and engineering polymers – Properties and applications of PE, PP, PS, PVC, PMMA, PET, PC, PA, ABS, PI, PAI, PPO, PPS, PEEK, PTFE Polymers – Urea and Phenol formal deliydes – Engineering Ceramics – Properties and applications of Al2O3, SiC, SiC, Si3, N4, PSZ and Sialon – Fibre and particulate reinforced composites.  

5.   
MECHANICAL PROPERTIES AND TESTING        



6

Mechanism of plastic deformation, slip and twinning – Types of fracture – Testing of materials under tension, compression and shear loads – Hardness tests (Brinell, Vickers and Rockwell) Impact test Izod and charpy, fatigue and creeptest.

                             TOTAL : 45

Text Books 

1. Kenneth G.Budinski and Michael K.Budinski “Engineering Materials” Prentice-Hall of India Private Limited, 4th Indian Reprint 2002.

ReferenceS

1. William D Callsber “Material Science and Engineering”, John Wiley and Sons 1997.

2. Raghavan.V.Materials Science and Engineering, Prentice Hall of India Pvt. Ltd., 1999.


3. Sydney H.Avner “Introduction to Physical Metallurgy” McGraw-Hill Book Company, 1994.

EC1264 
ELECTRONICS AND MICROPROCESSORS     


3  0  0  100

 (Common to Mechanical, Production, and Automobile)

Objective

To enable the students to understand the fundamental concepts of Semi Conductors Transistors, Rectifiers, Digital Electronics and 8085 Microprocessors

1. 
Semiconductors and Rectifiers    




9

Classification of solids based on energy band theory-Intrinsic semiconductors-Extrinsic semiconductors-P type and N type-PN junction-Zenor effect-Zenor diode characteristics-Half wave and full wave rectifiers -Voltage regulation.

2. 
Transistors and Amplifiers                                    
   


12

Bipolar junction transistor- CB, CE, CC configuration and characteristics-Biasing circuits-Class A, B and C amplifiers- Field effect transistor-Configuration and characteristic of FET amplifier-SCR, Diac, Triac, UJT-Characteristics and simple applications-Switching transistors-Concept of feedback-Negative feedback-Application in temperature and motor speed control.

3. 
Digital Electronics                                




9 

Binary number system - AND, OR, NOT, NAND, NOR circuits-Boolean algebra- Exclusive OR gate - Flip flops-Half and full adders-Registers-Counters-A/D and D/A conversion.

4. 
8085 MICROPROCESSOR                                                              


9                                                                                  

Block diagram of microcomputer-Architecture of 8085-Pin configuration-Instruction set-Addressing modes-Simple programs using arithmetic and logical operations.

5. 
Interfacing and Applications of Microprocessor

6

Basic interfacing concepts - Interfacing of Input and Output devices-Applications of microprocessor Temperature control, Stepper motor control, traffic light control.  

 TOTAL : 45

TEXT BOOKS

1. 
Milman and Halkias, Integrated Electronics, Tata McGraw-Hill publishers, 1995

2. 
Ramesh Goankar, Microprocessor Architecture, Programming and Applications with 8085, Wiley Eastern, 1998.

REFERENCES

1. 
Malvino and Leach, Digital Principles and Applications, Tata McGraw-Hill, 1996

2. 
Mehta V.K, Principles of Electronics, S. Chand and Company Ltd, 1994 

3. 
Dougles V.Hall, Microprocessor and Interfacing, Programming and Hardware, Tata McGraw-Hill, 1999.

4.
Salivahanan S, Suresh Kumar N, Vallavaraj A, “Electronic Devices and Circuits” First Edition, Tata McGraw-Hill, 1999.

EC1265

ELECTRONICS AND MICROPROCESSORS LAB    

0  0  3  100

(Common to Mechanical, Production and Automobile)        

LIST OF EXPERIMENTS

Electronics








30

1. VI Characteristics of PN Junction Diode 

2. VI Characteristics of Zener Diode 

3. Characteristics of CE Transistor

4. Characteristics of JFET

5. Characteristics of Uni Junction Transistor

6. RC or Wein Bridge Oscillator

7. Study of Logic Gates (Basic Gates)

8. Half Adder and Full Adder

9. Shift Registers and Counters

10. Operational Amplifier (Adder, Subtractor, Differentiator, Integrator, Inverting and Non - Inverting   

Microprocessor








15

1. Block Transfer

2. 8 bit Addition, Subtraction

3. Multiplication and Division

4. Maximum and Minimum of block of data

5. Sorting

6.
Stepper Motor Interfacing    




        
TOTAL : 45 PERIODS

LIST OF EQUIPMENT 

(for a batch of 30 students)

1. Voltmeters






5 No.

2. Ammeters






5 No.

3. PN Diode, BJT, JFET, Logic Gates, Shift Registers and Counters
1 set.

4. Digital Logic Trainer Kits




1 No.

5. Breadboards






1 No.

6. Microprocessor Kits – 8085




5 No.

7. D/A Converter Interface




1 No.

8. Stepper Motor Interface




1 No.

9. CRO






1 No.

10. Wavefarm Generator





1 No.

11. Multimeter 






1 No.

AT1253

ENGINE TESTING LAB  

            


0  0  3  100

1. Study of hydraulic, electrical and eddy current dynamometers

2. Valve timing and port timing diagram

3. Performance test on two wheeler SI engine

4. Performance test on automotive multi-cylinder SI engine

5. Performance test on automotive multi-cylinder CI engine

6. Retardation test on I.C. Engines. 

7. Heat balance test on automotive multi-cylinder SI engine

8. Heat balance test on automotive multi-cylinder CI engine

9. Morse test on multi-cylinder SI engine 

10. Study of P-θ and P-V diagrams for IC engine with piezo-electric pick up, charge amplifier, angle encoder.

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Hydraulic dynamometer






- 1 No.

2. Eddy current dynamometer





- 1 No.

3. Electrical dynamometer






- 1 No.

4. Single cylinder two stroke cut section engine 



- 1 No.

5. Single cylinder four stroke cut section engine



- 1 No.

6. Two-wheeler engine test rig.





- 1 No.

7. Automotive multicylinder SI engine test rig with heat balance arrangement
- 1 No.

8. Automotive multicylinder CI engine test rig with heat balance arrangement
- 1 No.

TOTAL : 45

AT1254

COMPUTER AIDED MACHINE DRAWING LAB

0   0  3   100

1. Drawing of automobile components such as piston, connecting rod, valves, manifold and crank shaft.

2. Assembly drawing of screw jack, piston – connecting rod assembly, valve assembly, clutch assembly and gear box assembly.

TOTAL : 45

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Computer nodes





- 30 Nos.

2. Software like AutoCAD or Pro-E 



- 15 licenses

GE1251

TECHNICAL SEMINAR


 

0  0  3  0


(Common to all Branches)

OBJECTIVE

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

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

GE1301

PROFESSIONAL ETHICS AND HUMAN VALUES     

3  0  0  100

(Common to all branches)

Objective 

· To create an awareness on Engineering Ethics and Human Values.

· To instill Moral and Social Values and Loyalty 

· To appreciate the rights of Others

1.
Human Values







10

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.

2.
ENGINEERING ETHICS






9

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

3.
Engineering as Social Experimentation



9

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

4.
Safety, Responsibilities and Rights




9

Safety and risk - assessment of safety and risk - risk benefit analysis and reducing risk - the three mile island and chernobyl case studies. 

Collegiality and loyalty - respect for authority - collective bargaining - confidentiality - conflicts of interest - occupational crime - professional rights - employee rights - Intellectual Property Rights (IPR)  - discrimination.

5.
Global Issues







8

Multinational corporations - Environmental ethics - computer ethics - weapons development - engineers as managers-consulting engineers-engineers as expert witnesses and advisors -moral leadership-sample code of Ethics like ASME, ASCE, IEEE, Institution of Engineers (India), Indian Institute of Materials Management, Institution of electronics and telecommunication engineers (IETE), India, etc.
 TOTAL : 45
TEXT BOOKS

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

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New Delhi, 2004.

REFERENCES

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.

AT1301

AUTOMOTIVE ELECTRICAL AND ELECTRONICS        
3  0  0  100

OBJECTIVES

In Automobiles the electrical systems are important. It has number of subsystems like starting system, Charging system etc. Also most of the control systems are being converted from mechanical to electronics. In this course the function and construction of various electrical components and electronic components and system are described.  

UNIT – I
BATTERIES AND ACCESSORIES


         

9

Principle and construction of lead acid battery, characteristics of battery, rating capacity and efficiency of batteries, various tests on batteries, maintenance and charging. Lighting system: insulated and earth return system, details of head light and side light, LED lighting system, head light dazzling and preventive methods – Horn, wiper system and trafficator.

UNIT – II
STARTING SYSTEM 





         
9

Condition at starting, behavior of starter during starting, series motor and its characteristics, principle and construction of starter motor, working of different starter drive units, care and maintenances of starter motor, starter switches. 

UNIT – III
CHARGING SYSTEM




         

9

Generation of direct current, shunt generator characteristics, armature reaction, third brush regulation, cutout. Voltage and current regulators, compensated voltage regulator, alternators principle and constructional aspects and bridge rectifiers, new developments.

UNIT – IV
FUNDAMENTALS  OF AUTOMOTIVE ELECTRONICS


9

Current trends in automotive electronic engine management system, electro magnetic interference suppression, electromagnetic compatibility, electronic dashboard instruments, onboard diagnostic system, security and warning system.

UNIT – V
SENSORS AND ACTIVATORS





9

Types of sensors: sensor for speed, throttle position, exhaust oxygen level, manifold pressure, crankshaft position, coolant temperature, exhaust temperature, air mass flow for engine application. Solenoids, stepper motors, relay.

  TOTAL : 45

TEXT BOOKS 

1. Young A.P. & Griffiths. L. “Automotive Electrical Equipment”, ELBS & New Press- 1999.

2. William B.Riddens “Understanding Automotive Electronics”, 5th edition - Butter worth Heinemann Woburn, 1998.

REFERENCES

1. Bechhold “Understanding Automotive Electronics”, SAE, 1998.

2. Crouse, W.H “Automobile Electrical Equipment”, McGraw-Hill Book Co., Inc., New York, 3rd edition, 1986.

3. Judge A.W “Modern Electrical Equipment of Automobiles”, Chapman & Hall, London, 1992.

4. Kholi.P.L “Automotive Electrical Equipment”, Tata McGraw-Hill Co., Ltd., New Delhi, 1975.

5. Robert Bosch “Automotive Hand Book”, SAE (5th Edition), 2000.

6. Ganesan.V. “Internal Combustion Engines”, Tata McGraw-Hill Publishing Co., New Delhi, 2003.

AT1302

AUTOMOTIVE ENGINES COMPONENTS DESIGN          
3  1  0  100


OBJECTIVE


To make the students understand the design concept and principles of various engine components. These concepts and principles are familiarized for design of components.  

UNIT –I 
INTRODUCTION



       
  

9+3

Engineering materials and their physical properties applied to design, selection of materials, factor of safety, endurance limit, notch sensitivity, principles of design optimization, future trends, computer aided drafting.

UNIT–II 
LIMITS, FITS, TOLERANCES, SURFACE FINISH, SHAFTS AND SPRINGS 









9+3 

Definitions, types of tolerances and fits, design considerations for interference fits, surface finish, surface roughness, design of power transmission shafts, design of helical springs. 

UNIT – III  
DESIGN OF CYLINDER AND PISTON




9+3

Choice of material for cylinder and piston, piston friction, piston slap, design of cylinder, piston, piston pin, piston rings, piston failures, lubrication of piston assembly.

UNIT – IV  
DESIGN OF CONNECTING ROD, CRANKSHAFT
         

9+3
      

Material for connecting rod, determining minimum length of connecting rod, small end and big end design, shank design, design of big end cap bolts, connecting rod failures, balancing of I.C. Engines, significance of firing order, material for crankshaft, design of crankshaft under bending and twisting, balancing weight calculations.

UNIT – V  
DESIGN OF VALVES AND FLYWHEEL



9+3

Design aspects of intake and exhaust manifolds, inlet and Exhaust valves, valve springs, tappets, valve train. Materials and design of flywheel.

TOTAL : 60

TEXT BOOKS

1. R.K. Jain, “Machine Design”, Khanna Publishers, New Delhi, 1997.

2. “Design Data Book”, PSG College of Technology, Coimbatore, 2000.

REFERENCES

1. P.M.Heldt “High Speed Combustion Engines”, Oxford-IBH Publishing Co., Calcutta, 1965.

2. A.Kolchin and V.Demidov, “Design of Automotive Engines”, MIR Publishers, Moscow, 1984.

3. Sundararaja Murthy T.V “Machine Design”, Khanna Publishers, New Delhi, 1991. 

AT1303

AUTOMOTIVE CHASSIS


   

3   0   0 100

OBJECTIVE
All automobiles have important driveline and structural components. This subject deals with the functions and constructional details of all the chassis components.  

UNIT – I   
INTRODUCTION






8

Types of chassis layout with reference to power plant locations and drives, vehicle frames, various types of frames, constructional details, materials, testing of vehicle frames, unitized frame body construction.

UNIT – II  
FRONT AXLE AND STEERING SYSTEM 



10

Types of front axles, construction details, materials, front wheel geometry: castor, camber, king pin inclination, toe-in. conditions for true rolling motion of wheels during steering, steering geometry, Ackermann and Davis steering system, constructional details of steering linkages, different types of steering gear boxes, steering linkages and layouts, turning radius, wheel wobble, power assisted steering, steering of crawler tractors.

UNIT – III  
DRIVE LINE







10

Effect of driving thrust and torque reactions, Hotchkiss drive, torque tube drive and radius rods, propeller shaft, universal joints, front wheel drive, different types of final drive, double reduction and twin speed final drives, differential principle, construction details of differential unit, non-slip differential, differential locks, differential housings, construction of rear axles, types of loads acting on rear axles, fully floating, three quarter floating and semi floating rear axles, rear axle housing, construction of different types of axle housings, multi axle vehicles.

UNIT – IV  
SUSPENSION SYSTEM






8

Need of suspension system, types of suspension, suspension springs, constructional details and characteristics of leaf, coil and torsion bar springs, independent suspension, rubber suspension, pneumatic suspension, shock absorbers.

UNIT – V 
BRAKING SYSTEM






9

Classification of brakes, drum brakes and disc brakes, constructional details, theory of braking, concept of dual brake system, parking brake, material, hydraulic system, vacuum assisted system, air brake system, antilock braking, retarded engine brakes, eddy retarders.







     TOTAL : 45

TEXT BOOKS

1. Heldt.P.M.- “Automotive Chassis”- Chilton Co., New York- 1990

2. K.K.Ramalingam - “Automobile Engineering” – Scitech Publication, Chennai  - 2001.

REFERENCES

1. Steed W - “Mechanics of Road Vehicles”- Illiffe Books Ltd., London- 1960

2. Newton Steeds and Garrot- “Motor Vehicles”- Butterworths, London- 2000.

3. Judge A.W- “Mechanism of the Car”- Chapman and Halls Ltd., London- 1986

4. Giles.J.G- “Steering, Suspension and tyres”- Iiiffe Book Co., London- 1988.

5. Crouse W.H- “Automotive Chassis and Body”- McGraw-Hill, New York- 1971.

ME1304
ENGINEERING METROLOGY AND MEASUREMENTS  
3   0   0   100

(Common to Mechanical and Automobile)
Objective 

To understand the principles of metrology and measurements, methods of measurement and its application in manufacturing industries.

1.
Concept of Measurement





9

General concept – Generalised measurement system-Units and standards-measuring instruments- sensitivity, readability, range of accuracy, precision-static and dynamic response-repeatability-systematic and random errors-correction, calibration, interchangeability.

2.
Linear and Angular Measurement 


                    
9

Definition of metrology-Linear measuring instruments: Vernier, micrometer, interval measurement, Slip gauges and classification, interferometery, optical flats, limit gauges- Comparators: Mechanical, pneumatic and electrical types, applications.

Angular measurements:-Sine bar, optical bevel protractor, angle Decker – Taper measurements, coordinate measuring machine (CMM).

3.
Form Measurement  





    
9

Measurement of screw threads-Thread gauges, floating carriage micrometer-measurement of gears-tooth thickness-constant chord and base tangent method-Gleason gear testing machine – radius measurements-surface finish, straightness, flatness and roundness measurements.

4.
Laser and Advances in Metrology   


                     
9

Precision instruments based on laser-Principles- laser interferometer-application in linear, angular measurements and machine tool metrology

Coordinate measuring machine (CMM)- Constructional features – types, applications – digital devices- computer aided inspection.

5. 
Measurement of Power, Flow and Temperature related Properties






                     


9

Force, torque, power :-mechanical, pneumatic, hydraulic and electrical type-Flow measurement: Venturi, orifice, rotameter, pitot tube –Temperature: bimetallic strip, pressure thermometers, thermocouples, electrical resistance thermister.

 TOTAL : 45

TEXT BOOKS

1. Jain R.K., Engineering Metrology, Khanna Publishers, 1994

2. Alan S. Morris, The Essence of Measurement, Prentice Hall of India, 1997

REFERENCES

1. Gupta S.C, Engineering Metrology, Dhanpat rai Publications, 1984

2. Jayal A.K, Instrumentation and Mechanical Measurements, Galgotia Publications 2000

3. Beckwith T.G, and N. Lewis Buck, Mechanical Measurements, Addison Wesley, 1991

4.
Donald D Eckman, Industrial Instrumentation, Wiley Eastern, 1985.  

AT1304

VEHICLE DYNAMICS


   


3   0   0  100

OBJECTIVE

When the vehicle is at dynamic condition more vibration will be produced. It is essential to study about vibrations and how to reduce the vibration under different loads, speed and road conditions in order to improve the comfort for the passengers and life of the various components of the vehicle. In this subject these aspects have been given. 

UNIT – I 
INTRODUCTION 




                     
9

Single degree of freedom, two degree of freedom, free, forced and damped vibrations modeling and simulation studies, model of an automobile, magnification factor, transmissibility, vibration absorber.

UNIT – II 
MULTI DEGREE FREEDOM SYSTEMS

                    
8

Closed and coupled far system, orthogonality of mode shapes, modal analysis.

UNIT – III 
STABILITY OF VEHICLES




        
9


Load distribution, stability on a curved track slope and a banked road, calculation of tractive effort and reactions for different drives.

UNIT – IV 
SUSPENSION TYRES AND VEHICLES HANDLING
                   
10


Requirements, sprung mass frequency, wheel hop, wheel wobble, wheel shimmy, choice of suspension spring rate, calculation of effective spring rate, vehicle suspension in fore and aft, roll axis and vehicle under the action of side forces, tyre, dynamics, ride characteristics power consumed by a tyre. Oversteer, under steer, steady state cornering, effect of braking, driving torques on steering, effect of camber, transient effects in cornering.

UNIT – V 
NUMERICAL METHODS



                     
9

Approximate methods for determining fundamental frequency, Dunkerleys lower bound, Rayleighs upper bound, Holzer method for closed coupled system and branched system.

 TOTAL : 45

TEXT BOOKS

1. Giri N.K – Automotive Mechanics, Khanna Publishers, 2002. 

2. Rao J.S and Gupta. K “Theory and Practice of Mechanical Vibrations”, Wiley Eastern Ltd., New Delhi -2, 2002.  

REFERENCES

1. Heldt.P.M -”Automotive Chassis”- Chilton Co., New York- 1992

2. Ellis.J.R - “Vehicle Dynamics”- Business Books Ltd., London- 1991

3. Giles.J.G.Steering - “Suspension and Tyres”, Illiffe Books Ltd., London- 1998

4. Ham B, Pacejka - Tyre and Vehicle Dynamics - SAE Publication - 2002.

5. Gillespie T.D, “Fundamentals of Vehicle Dynamics”, SAE USA 1992. 

AT1305

AUTO ELECTRICAL AND ELECTRONICS LABORATORY  
0  0  3  100

a. Electrical Laboratory   







1. Testing of batteries and battery maintenance

2. Testing of starting motors and generators

3. Testing of regulators and cut – outs

4. Diagnosis of ignition system faults

5. Study of Automobile electrical wiring

b. Electronics Laboratory







6.   
Study of rectifiers and filters

7.   
Study of logic gates, adder and flip-flops

8.   
Study of SCR and IC timer

9.   
Interfacing A/D converter and simple data acquisition

10. Micro controller programming and interfacing

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS 

(for a batch of 30 students)

i. Battery, hydrometer, voltage tester


- 1 No. each

ii. Starter motor, regulator, cut-out


- 1 No. each

iii. Distributor, ignition coil, spark plug

- 1 No. each

iv. Auto electrical wiring system


- 1 No.

v. Rectifiers, filters




- 1 No. each

vi. Amplifier




- 1 No.

vii. IC timer





- 1 No.

viii. Data logger 




 -1 No. 

AT1306

AUTOMOTIVE CHASSIS COMPONENTS LAB
      

0  0  3  100

LIST OF EXPERIMENTS

Study and measurement of the following chassis frames:

1.
Heavy duty vehicle frame (Leyland, Tata etc)

2.
Light duty vehicle frame (Ambassador, Maruti van etc)

Study, dismantling and assembling of

3.
Front Axle

4.
Rear Axle

5.
Differential

6.
Steering systems along with any two types of steering gear box

7.
Braking systems – hydraulic servo vacuum, compressed air power brakes.

8.
Leaf spring, coil spring, torsion bar spring, Hydraulic shock absorber

Study, Dismantling and Assembling of

9. Clutch assembly of different types

10. Gear Box

11. Transfer case

TOTAL : 45

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Heavy duty vehicle chassis frame (Leyland or Tata)

- 1 No.

2.   
Light duty vehicle chassis frame



- 1 No.

3.
Front axle





- 1 No.

4.
Rear axle





- 1 No.

5.
Steering system





- 1 No.

6. Steering gear box (Rack and pinion, recirculating ball type)
- 1 No. each

7. Hydraulic brake system




- 1 No.

8. Air brake system





- 1 No.

9. Leaf spring, coil spring, torsion bar



- 1 No. each

10. Hydraulic shock absorber




- 1 No.

11. Diaphragm clutch assembly 



- 1 No.

12. Gear box (light duty, heavy duty)



- 1 No. each

13. Transfer case 





- 1 No.

AT1307

COMPUTER AIDED ENGINE DESIGN LAB 

  0  0  3  100

1. Design and drawing of piston. 

2. Piston pin and piston rings and drawing of these components.

3. Design of connecting rod small end and big end, shank design, design of big end cap, bolts and drawing of the connecting rod assembly

4. Design of crankshaft, balancing weight calculations.

5. Development of short and long crank arms, front end and rear end details, drawing of the crankshaft assembly.

6. Design and drawing of flywheel. 

7. Ring gear design, drawing of the flywheel including the development of ring gear teeth.

8. Design and drawing of the inlet and exhaust valves.

9. Design of cam and camshaft, cam profile generation, drawing of cam and camshaft.

10. Design of combustion chamber.

TOTAL : 45

LIST OF EQUIPMENTS FOR A BATCH OF 30 STUDENTS

1. Computer nodes




- 30 Nos.

2. Software like AutoCAD or Pro-E


- 15 licenses 

GE1303

COMMUNICATION SKILLS AND TECHNICAL SEMINAR
0  0  3  0

(Common to all Branches)

OBJECTIVE

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

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

MG1351
PRINCIPLES OF MANAGEMENT



3  0  0  100

(Common to all Branches)
Objective

Knowledge on the principles of management is essential for all kinds of people in all kinds of organizations. After studying this course, students will be able to have a clear understanding of the managerial functions like planning, organizing, staffing, leading and controlling. Students will also gain some basic knowledge on international aspect of management. 

1.
Historical Development





9

Definition of Management – Science or Art – Management and Administration – Development of Management Thought – Contribution of Taylor and Fayol – Functions of Management – Types of Business Organisation.

2.
Planning








9

Nature & Purpose – Steps involved in Planning – Objectives – Setting Objectives – Process of Managing by Objectives – Strategies, Policies & Planning Premises- Forecasting – Decision-making.

3.
Organising








9


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

4.
Directing








9

Scope – Human Factors – Creativity and Innovation – Harmonizing Objectives – Leadership – Types of Leadership Motivation – Hierarchy of needs – Motivation theories – Motivational Techniques – Job Enrichment – Communication – Process of Communication – Barriers and Breakdown – Effective Communication – Electronic media in Communication.

5.
Controlling







9

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








  TOTAL : 45

TEXT BOOKS

1.
Harold Kooritz & Heinz Weihrich “Essentials of Management”, Tata McGraw-Hill, 1998

2.
Joseph L Massie “Essentials of Management”, Prentice Hall of India, (Pearson) Fourth Edition, 2003.

REFERENCES

1
Tripathy PC And Reddy PN, “ Principles of Management”, Tata McGraw-Hill, 1999. 

2.
Decenzo David, Robbin Stephen A, “Personnel and Human Reasons Management”, Prentice Hall of India, 1996

3.
JAF Stomer, Freeman R. E and Daniel R Gilbert Management, Pearson Education, Sixth Edition, 2004.

4.
Fraidoon Mazda, “Engineering Management”, Addison Wesley, 2000.

AT1351

AUTOMOTIVE CHASSIS DESIGN
  
 

3  1  0  100

OBJECTIVES

At the end of the course the student will be able to understand the fundamental principles involved in design of components of automotive chassis, the complete design exercise and arrive at important dimensions of chassis components and appreciate the use of modern techniques like CAD.

UNIT – I 
CLUTCH DESIGN CALCULATION 

     


9+3

Design of single plate clutch, multi plate clutch, design of centrifugal clutch, cone clutch, energy dissipated, torque capacity of clutch, design of clutch components, design details of roller and sprag type of clutches

UNIT – II 
GEAR BOX  




      
   

9+3

Performance of vehicle, total resistance to motion, traction and tractive effort, acceleration, calculation of gear ratio, design of three speed gear box, design of four speed gear boxes.

UNIT – III 
VEHICLE FRAME AND SUSPENSION


       

9+3

Study of loads, moments and stresses on frame members, computer aided design of frame for passenger and commercial vehicles, computer aided design of leaf springs, coil springs and torsion bar springs.

UNIT – IV 
FRONT AXLE AND STEERING SYSTEMS
 


9+3

Analysis of loads, moments and stresses at different sections of front axle, determination of loads at kingpin bearings, wheel spindle bearings, choice of bearings, determination of optimum dimensions and proportions for steering linkages ensuring minimum error in steering.

UNIT – V 
FINAL DRIVE AND REAR AXLE 
 

   

9+3

Design of propeller shaft, design details of final drive gearing, design details of full floating, semi-floating and three quarter floating rear shafts and rear axle housings.







 TOTAL : 60

TEXT BOOKS

1. Giri.N.K- “Automobile Mechanics”- Khanna Publisher, New Delhi- 2002

REFERENCES

1. Heldt.P.M - “Automotive Chassis”- Chilton Co., New York- 1992

2. Steeds. W -“Mechanics of Road Vehicles”- Illiffe Books Ltd., London- 1990

3. Giles.K.G - Steering, Suspension and tyres”- Illiffe Books Ltd., London - 1988

4. Newton Steeds & Garret- “Motor Vehicle”- Illiffe Books Ltd., London – 2000

5. Heldt.P.M- “Torque converter” - Chilton Book Co., New York - 1982

6. Dean Averns - “Automobile Chassis Design”- Illiffe Books Ltd – 1992

AT1352

COMPUTER AIDED VEHICLE DESIGN CHARACTERISTICS    3  1  0  100  

OBJECTIVE

To make the students understand the basic principles involved in the computer aided vehicle design and apply the same for the optimum designing of the vehicle components. 

UNIT – I 
INTRODUCTION


      
   
     

9+3

Study and selection of vehicle specifications - Choice of Cycle, fuel, speed, cylinder arrangement, number of cylinders, method of cooling, material, design variables and operating variables affecting performance and emission.

UNIT – II 
PERFORMANCE CURVES  

                 


9+3

Residence, Power and torque curve, Driving force against vehicle speed – Acceleration and gradability in different gears for a typical car or truck plotted from specifications. 

UNIT – III 
RESISTENCE TO VEHICLE MOTION

                 

9+3

Calculation and plotting the curves of air, rolling and gradient resistences, driving force – Engine power, speed, rear axle ratio, Torque and mechanical efficiency at different vehicle speeds. 

UNIT – IV 
ENGINE DESIGN 





     
9+3

Pressure volume diagram, frictional mean effective pressure, engine capacity, calculation of bore and stroke length, velocity and acceleration, gas force, inertia and resultant force at various crank angles – Side thrust on cylinder walls. 

UNIT – V
GEAR RATIOS





    

9+3

Determination of Gear Ratios, Acceleration and gradability - typical problems.








    TOTAL : 60

TEXT BOOKS

1.
Giri. N.K. “Automobile Mechanics” Khanna Publishers – New Delhi – 2002.
2.
Heldt P.M “High Speed Combustion Engine” Oxford & IBH Publishing Co., Calcutta 1989.
REFERENCES

1.
Lichty “IC Engines”, Kogakusha Co., Ltd. Tokyo, 1991. 

AT1353

AUTOMOTIVE POLLUTION AND CONTROL            

3    0   0   100

OBJECTIVES

To make the students to realize the impact of automobile emissions on the environment and expose student to factors affecting the formation and control of automobile pollutants.   

UNIT – I  
INTRODUCTION





        
9

Vehicle population assessment in metropolitan cities and contribution to pollution, effects on human health and environment, global warming, types of emission, transient operational effects on pollution.

UNIT – II   
POLLUTANT FORMATION IN SI ENGINES

     

9

Pollutant formation in SI Engines, mechanism of HC and CO formation in four stroke and two stroke SI engines, NOx formation in SI engines, effects of design and operating variables on emission formation, control of evaporative emission. Two stroke engine pollution. 

UNIT – III  
POLLUTANT FORMATION IN CI ENGINES



9

Pollutant formation in CI engines, smoke and particulate emissions in CI engines, effects of design and operating variables on CI engine emissions. Nox formation and control. Noise pollution from automobiles, measurement and standards.

UNIT – IV 
CONTROL OF EMISSIONS FROM SI AND CI ENGINES

9

Design of engine, optimum selection of operating variables for control of emissions, EGR, Thermal reactors, secondary air injection, catalytic converters, catalysts, fuel modifications, fuel cells, Two stroke engine pollution control. 

UNIT – V  
MEASUREMENT TECHNIQUES EMISSION STANDARDS AND TEST PROCEDURE



        



9

NDIR, FID, Chemiluminescent analyzers, Gas Chromatograph, smoke meters, emission standards, driving cycles – USA, Japan, Euro and India. Test procedures – ECE, FTP Tests.  SHED Test – chassis dynamometers, dilution tunnels.  

      TOTAL : 45

TEXT BOOKS

1. Paul Degobert – Automobiles and Pollution – SAE International ISBN-1-56091-563-3, 1991. 

2. Ganesan, V- “Internal Combustion Engines”- Tata McGraw-Hill Co.- 2003.

REFERENCES

1. SAE Transactions- “Vehicle Emission”- 1982 (3 volumes).

2. Obert.E.F.- “Internal Combustion Engines”- 1988

3. Marco Nute- “ Emissions from two stroke engines, SAE Publication – 1998

AT1354

AUTOMOTIVE TRANSMISSION  
         


3  0  0  100

OBJECTIVES

To impart basic knowledge to students with respect to transmission system of automobiles and impart knowledge that will enable the student to understand the latest developments in the field.   

UNIT – I 









10

Gear Box: method of calculation of gear ratios for vehicles, performance characteristics in different speeds, different types of gear boxes, speed synchronizing devices, gear materials, lubrication.

Fluid coupling: advantages and limitations, construction details, torque capacity, slip in fluid coupling, performance characteristics.  Means used to reduce drag torque in fluid coupling.

UNIT – II 







        

7

All spur and internal gear type planetary gearboxes, Ford T-model, Cotal and Wilson Gear box, determination of gear ratios, automatic overdrives.

UNIT – III 









8

Principal of torque conversion, single, multi stage and polyphase torque converters, performance characteristics, constructional and operational details of typical hydraulic transmission drives (e.g.) Leyland, White Hydro torque drives.

UNIT – IV







      

10

Automatic transmission: relative merits and demerits when compared to conventional transmission, automatic control of gears, study of typical automatic transmissions, Ford and Chevrolet drive, automatic control of gear box.

UNIT – V  









10

Hydrostatic drives: advantages and disadvantages, principles of hydrostatic drive systems, construction and working of typical hydrostatic drives, Janney  Hydrostatic drive.

Electrical drives: advantages and limitations, principles of Ward Leonard system of control Modern electric drive for buses and performance characteristics.

  TOTAL : 45

TEXT BOOKS

1. Heldt P.M - Torque converters- Chilton Book Co.-1992

2. Newton and Steeds - Motor Vehicle- Illiffee Publisher- 2000

REFERENCE

1. Design Practices, passenger Car Automotive Transmissions- SAE Hand book- 1994.

AT1355

RE-CONDITIONING LABORATORY
 


0  0  3  100

1. Cylinder reboring – checking the cylinder bore.  

2. Setting the tool and reboring.

3. Valve grinding, valve lapping.  

4. Setting the valve angle and checking for valve leakage

5. Calibration of fuel injection pump

6. Wheel alignment – testing of camber, caster.  

7. Testing kingpin inclination, toe-in and toe-out.

8. Chassis alignment testing

9. Brake adjustment 

10. Brake bleeding.

TOTAL : 45

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Cylinder reboring machine




- 1 No.

2. Valve grinding machine




- 1 No.

3. Valve lapping machine




- 1 No.

4. Fuel injection calibration test bench with nozzle tester
- 1 No.

5.
Wheel alignment apparatus



- 1 No.

AT1356

AUTOMOTIVE ENGINE COMPONENTS LAB


0   0   3  100

1. Dismantling of 4 cylinder petrol engine.

2. Assembling of 4 cylinder petrol engine. 

3. Dismantling of 6 cylinder diesel engine.

4. Assembling of 6 cylinder diesel engine. 

5. Study of oil filter, fuel filter, fuel injection system, carburetor, MPFI

6. Study of ignition system components – coil, magneto and electronic ignition systems.

7. Study of engine cooling system components

8. Study of engine lubrication system components

9. Ovality and taper measurement of cylinder bore and comparison with standard specifications

10. Ovality and taper measurement of engine crank shaft and comparison with standard specification

TOTAL : 45

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Four cylinder petrol engine 




-1No.

2. Six cylinder diesel engine 





-1No.

3. Fuel filter, fuel injection pump, injector, carburetor, MPFI component 
-1No.each

4. Ignition coil, magneto, electronic ignition system components
 
-1No.each

5. Water pump, thermostat, radiator, temperature gauge  
 
-1No.each

6. Lub oil pump, pressure relief valve, filter, oil pressure gauge

-1No.each

7. Internal micrometer, external micrometer, dial gauges 

-1No.each

AT1357

COMPUTER AIDED CHASSIS DESIGN LAB                  

0  0  3  100

CLUTCH

1. Complete design of clutch components.  

2. Assembly drawing of clutch using drafting software.

GEAR BOX

3.
Gear train calculations. 

4.
Layout of gear box.  

5.
Calculation of bearing loads 

6.
Selection of bearings.  

7.
Assembly drawing of gear box using drafting software.

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS 

(for a batch of 30 students )

1. Computer nodes    




- 30 Nos.

2. Software like AutoCAD or Pro-E



- 15 licenses

GE1351

PRESENTATION SKILLS AND TECHNICAL SEMINAR 
  0  0  3  0


(Common to all Branches)

OBJECTIVE

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

Students are encouraged to use various teaching aids such as over head projectors, power point presentation and demonstrative models. This will enable them to gain confidence in facing the placement interviews.
MG1401
TOTAL QUALITY MANAGEMENT     

  

3   0  0  100

(Common to all branches)

OBJECTIVE


· To understand the Total Quality Management concept and principles and the various tools available to achieve Total Quality Management.

· To understand the statistical approach for quality control.

· To create an awareness about the ISO and QS certification process and its need for the industries.

1. INTRODUCTION







9

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




                                 
9
Customer satisfaction – Customer Perception of Quality, Customer Complaints, Service Quality, Customer Retention, Employee Involvement – Motivation, Empowerment, Teams, Recognition and Reward, Performance Appraisal, Benefits, Continuous Process Improvement – Juran Trilogy, PDSA Cycle, 5S, Kaizen, Supplier Partnership – Partnering, sourcing, Supplier Selection, Supplier Rating, Relationship Development, Performance Measures – Basic Concepts, Strategy, Performance Measure.

3. STATISTICAL PROCESS CONTROL (SPC)




9
The seven tools of quality, Statistical Fundamentals – Measures of central Tendency and Dispersion, Population and Sample, Normal Curve, Control Charts for variables and attributes, Process capability, Concept of six sigma, New seven Management tools. 

4. TQM TOOLS


                                             


9

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

5. QUALITY SYSTEMS

     
                                             

9

Need for ISO 9000 and Other Quality Systems, ISO 9000:2000 Quality System – Elements, Implementation of Quality System, Documentation, Quality Auditing, TS 16949, ISO 14000 – Concept, Requirements and Benefits. 

TOTAL : 45


TEXT BOOK

1. Dale H.Besterfiled, et al., Total Quality Management, Pearson Education, Inc. 2003. (Indian reprint 2004). ISBN 81-297-0260-6.


REFERENCES

1. James R.Evans & William M.Lidsay, The Management and Control of Quality, (5th Edition), South-Western (Thomson Learning), 2002 (ISBN 0- 324-06680-5).

2. Feigenbaum.A.V. “Total Quality Management, McGraw-Hill, 1991.

3.
Oakland.J.S. “Total Quality Management Butterworth – Hcinemann Ltd., Oxford. 1989.

4.
Narayana V. and Sreenivasan, N.S. Quality Management – Concepts and Tasks, New Age International 1996.

5.
Zeiri. “Total Quality Management for Engineers Wood Head Publishers, 1991.

MH1003 
FINITE ELEMENT ANALYSIS
                 


3   1   0   100

(Common to Mechanical, Automobile, Mechatronics (Elective) and Metallurgical Engineering (Elective))

Objectives

· To understand the principles involved in discretization and finite element approach

· To learn to form stiffness matrices and force vectors for simple elements

1.   
Introduction





         

9

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

2.   
One dimensional problems                                                  


9

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

3.  
Two dimensional continuum                        
         


9


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

4. 
Axisymmetric continuum                              



9

Axisymmetric formulation – Element stiffness matrix and force vector – Galarkin approach – Body forces and temperature effects – Stress calculations – Boundary conditions – Applications to cylinders under internal or external pressures – Rotating discs

5. 
Isoparametric Elements for two dimensional continuum 
9

The four node quadrilateral – Shape functions – Element stiffness matrix and force vector – Numerical integration - Stiffness integration – Stress calculations – Four node quadrilateral for axisymmetric problems.

TUTORIAL









      15

TOTAL : 60

TEXT BOOKS

1. Chandrupatla T.R., and Belegundu A.D., Introduction to Finite Elements in Engineering, Pearson Education 2002, 3rd Edition.

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

ReferenceS 

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

2. Logan D.L., A First course in the Finite Element Method, Third Edition, Thomson Learning, 2002.

3. Robert D.Cook., David.S, Malkucs  Michael E Plesha , “Concepts and Applications of  Finite Element Analysis”, 2003.

4.
Ed. Wiley.Reddy J.N., An Introduction to Finite Element Method, McGraw-Hill International Student Edition, 1985.

5.
O.C.Zienkiewicz and R.L.Taylor, The Finite Element Methods, Vol.1. The basic formulation and linear problems, Vol.1, Butterworth Heineman, 5th Edition, 2000.
AT1401

VEHICLE MAINTENANCE

          


3  0  0  100

OBJECTIVE

At the end of the course, the students will be able to have a complete knowledge of the vehicle maintenance procedures and acquire skills in handling situations where the vehicle is likely to fail.

UNIT I  
MAINTENANCE OF RECORDS AND SCHEDULES

         
9

Importance of maintenance, preventive (scheduled) and breakdown (unscheduled) maintenance, requirements of maintenance, preparation of check lists. Inspection schedule, maintenance of records, log sheets and other forms, safety precautions in maintenance.

UNIT II  
ENGINE MAINTENANCE – REPAIR AND OVERHAULING        
9

Dismantling of engine components and cleaning, cleaning methods, visual and dimensional inspections, minor and major reconditioning of various components, reconditioning methods, engine assembly, special tools used for maintenance overhauling, engine tune up.

UNIT III  
CHASSIS MAINTENANCE - REPAIR AND OVERHAULING       
9
Mechanical and automobile clutch and gear box, servicing and maintenance, maintenance servicing of propeller shaft and differential system. Maintenance servicing of suspension systems. Brake systems, types and servicing techniques. Steering systems, overhauling and maintenance. Wheel alignment, computerized alignment and wheel balancing.

UNIT IV  
ELECTRICAL SYSTEM MAINTENANCE - SERVICING AND REPAIRS   9

Testing methods for checking electrical components, checking battery, starter motor, charging systems, DC generator and alternator, ignitions system, lighting systems. Fault diagnosis and maintenance of modern electronic controls, checking and servicing of dash board instruments.

UNIT V  
MAINTENANCE OF FUEL SYSTEM, COOLING SYSTEMS, LUBRICATION SYSTEM AND VECHICLE BODY

          


9

Servicing and maintenance of fuel system of different types of vehicles, calibration and tuning of engine for optimum fuel supply. Cooling systems, water pump, radiator, thermostat, anticorrosion and antifreeze additives. Lubrication maintenance, lubricating oil changing, greasing of parts. Vehicle body maintenance, minor and major repairs. Door locks and window glass actuating system maintenance.

TOTAL : 45

TEXT BOOK

1.
John Doke “Fleet Management”, McGraw-Hill Co. 1984. 
REFERENCES

1. James D Halderman - Advanced Engine Performance Diagnosis – PHI - 1998.

2. Service Manuals from Different Vehicle Manufacturers.

AT1402

VEHICLE BODY ENGINEERING 
             


3  1  0  100

OBJECTIVE

At the end of the course, the students will be able to have a sound knowledge for the design of the vehicles body to give maximum comfort for the passengers and exposed to the methods of stream lining the vehicles body to minimize drag. 

UNIT- I 
CAR BODY DETAILS






8

Types: saloon, convertibles, limousine, estate car, racing and sports car. Visibility: regulations, driver’s visibility, tests for visibility, methods of improving visibility and space in cars. Safety: safety design, safety equipments for cars. Car body construction; design criteria, prototype making, initial tests, crash tests on full scale model, Dummies and Instrumentation

UNIT-II 
VEHICLE AERODYNAMICS





10

Objectives. Vehicle drag and types; various types of forces and moments, effects of forces and moments, side wind effects on forces and moments, Various body optimization techniques for minimum drag, wind tunnel testing: flow visualization techniques, scale model testing, component balance to measure forces and moments.

UNIT- III 
BUS BODY DETAILS






8

Types: mini bus, single decker, double-decker, two level and articulated bus. Bus body layout; floor height, engine location, entrance and exit location, seating dimensions. Constructional details: frame construction, double skin construction, types of metal sections used, Regulations, Conventional and integral type construction.

UNIT-IV 
COMMERCIAL VEHICLE DETAILS

        


9

Types of body; flat platform, drop side, fixed side, tipper body, tanker body, Light commercial vehicle body types.  Dimensions of driver’s seat relation to controls. Drivers cab design.

UNIT –V 
BODY MATERIALS, TRIM AND MECHANISMS


10

Steel sheet, timber, plastic, GRP, properties of materials; Corrosion, anticorrosion methods. Selection of paint and painting process. Body trim items. Body mechanisms.

TOTAL : 45 
TEXT BOOK

1.
J.Powloski -  “Vehicle Body Engineering” - Business Books Ltd, London -1989

REFERENCES

1. Giles.J.C.  - “Body construction and design” - Liiffe Books Butterworth & Co. - 1971.

2. John Fenton - “Vehicle Body layout and analysis” - Mechanical Engg. Publication Ltd., London – 1982.

3. Braithwaite.J.B. - “Vehicle Body building and drawing” - Heinemann Educational Books Ltd., London – 1977.

AT1403

VEHICLE MAINTENANCE LABORATORY        

0   0  3  100

1. Study and layout of an automobile repair, service and maintenance shop.


2. Study and preparation of different statements/records required for the repair and maintenance works.





3. Study and preparation of the list of different types of tools and instruments required


4. Minor and major tune up of gasoline and diesel engines


5. Fault diagnosis in electrical ignition system, gasoline fuel system, diesel fuel system and rectification




6. Study of the electrical systems such as head lights, side or parking lights, trafficator lights, electric horn system, windscreen wiper system, starter system and charging system.




7. Study and checking of wheel alignment





8. Simple tinkering, soldering works of body panels, study of door lock and window glass rising mechanisms.




9. Practice the following:

i)  
Adjustment of pedal play in clutch, brake, hand brake lever and steering wheel play

ii)
Air bleeding from hydraulic brakes, air bleeding of diesel fuel system

iii)
Wheel bearings tightening and adjustment

10. 
Practice the following

i)    Adjustment of head lights beam

ii)    Removal and fitting of tyre and tube

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Engine Analyzer 





- 1 No.

2. Cylinder compression pressure gauge


- 1 No.

3. Vacuum gauge





- 1 No.

4. Spark plug cleaner and tester



- 1 No.

5. Cam angle and rpm tester




- 1 No.

6. Tachometer





- 1 No.

7. Wheel alignment apparatus 



- 1 No.

8. Gas welding equipment




- 1 No.

9. Tyre remover





- 1 No.

10. Bearing puller





- 1 No.

11. Head light alignment gauge



- 1 No.

12. Service manuals of petrol, diesel engines



AT1404

COMPUTER AIDED MANUFACTURING LAB       

0  0  3  100

Modeling and Simulation of Manufacture of the following parts :

1.  
Cylinder Head.

2.
Cylinder.

3.   
Piston.

4.
Liner.

5.
Piston Pin and Piston Rings.

6.
Connecting Rod.

7.
Crankshaft

8.
Inlet and Exhaust Valves

9.
Cam.

10.
Cam Shaft. 

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS 

(for a batch of 30 students)

1. Computer system



- 30 Nos.

2. Software like Pro-E


- 15 licenses

AT1405

IDENTIFICATION OF PROJECT WORK


0   0   2   0

(No examination)

MG1452
ENGINEERING ECONOMICS AND COST ANALYSIS     
3  0  0  100

(Common to Mechanical, Production, Automobile)(Metallurgy, Mechatronics - VIII Semester  Elective)
OBJECTIVE
To learn about the basics of economics and cost analysis related to engineering so as to take economically sound decisions. 

1. 
INTRODUCTION TO ECONOMICS



        

8


Introduction to Economics- Flow in an economy, Law of supply and demand, Concept of Engineering Economics – Engineering efficiency, Economic efficiency, Scope of engineering economics- Element of costs, Marginal cost, Marginal Revenue, Sunk cost, Opportunity cost, Break-even analysis- V ratio, Elementary economic Analysis – Material selection for product Design selection for a product, Process planning.

2. 
VALUE ENGINEERING 




                  
10

Make or buy decision, Value engineering – Function, aims, Value engineering procedure. Interest formulae and their applications –Time value of money, Single payment compound amount factor, Single payment present worth factor, Equal payment series sinking fund factor, Equal payment series payment Present worth factor- equal payment series capital recovery factor-Uniform gradient series annual equivalent factor, Effective interest rate, Examples in all the methods.

3. 
CASH FLOW 





                   

9

Methods of comparison of alternatives – present worth method (Revenue dominated cash flow diagram), Future worth method (Revenue dominated cash flow diagram, cost dominated cash flow diagram), Annual equivalent method (Revenue dominated cash flow diagram, cost dominated cash flow diagram), rate of return method, Examples in all the methods.

4.  
REPLACEMENT AND MAINTENANCE ANALYSIS 
                 

9

Replacement and Maintenance analysis – Types of maintenance, types of replacement problem, determination of economic life of an asset, Replacement of an asset with a new asset – capital recovery with return and concept of challenger and defender, Simple probabilistic model for items which fail completely.

5. 
DEPRECIATION





                   
9

Depreciation- Introduction, Straight line method of depreciation, declining balance method of depreciation-Sum of the years digits method of depreciation, sinking fund method of depreciation/ Annuity method of depreciation, service output method of depreciation-Evaluation of public alternatives- introduction, Examples, Inflation adjusted decisions – procedure to adjust inflation, Examples on comparison of alternatives and determination of economic life of asset.

TOTAL : 45

TEXT BOOK

1. Panneer Selvam, R, Engineering Economics, Prentice Hall of India Ltd, New Delhi, 2001.

ReferenceS

1. Chan S.Park, “Contemporary Engineering Economics”, Prentice Hall of India, 2002.

2. Donald.G. Newman, Jerome.P.Lavelle, “Engineering Economics and analysis” Engg. Press, Texas, 2002

3. Degarmo, E.P., Sullivan, W.G and Canada, J.R, “Engineering Economy”, Macmillan, New York, 1984

4. Grant.E.L., Ireson.W.G., and Leavenworth, R.S, “Principles of Engineering Economy”, Ronald Press, New York,1976.

5. Smith, G.W., “Engineering Economy”, Lowa State Press, Iowa, 1973.

AT1452

COMPREHENSION





0   0   3   0

                  (Common to all Branches)

OBJECTIVE

The objective of comprehension is to provide opportunity for the student to apply the knowledge acquired during the earlier semesters to real life problems which he / she may have to face in future as an engineer. While learning as how to solve the real life problems, student will receive guidance from the faculty and also review various courses learnt earlier.  

AT1453

PROJECT WORK




0   0   6  200

                                         (Common to all Branches)

OBJECTIVE

The objective of the project work is to enable the students in convenient groups of not more than 4 members on a project involving theoretical and experimental studies related to the branch of study. Every project work shall have a guide who is the member of the faculty of the institution.  Six periods per week shall be allotted in the time table and this time shall be utilized by the students to receive the directions from the guide, on library reading, laboratory work, computer analysis or field work as assigned by the guide and also to present in periodical seminars on the progress made in the project.

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

The continuous assessment shall be made as prescribed by the regulation (vide clause 10.3 of Anna University regulations 2004 for B.E., B.Tech. programmes)

AT1001

AUTOMOTIVE AIRCONDITIONING 

  
 
3   0   0  100

OBJECTIVE

At the end of the course, the students will be able to understand the components of the automotive air-conditioning and their functions and  the latest developments in this field.

UNIT I

AIRCONDITIONING FUNDAMENTALS 



9

Basic air conditioning system - location of air conditioning components in a car, schematic layout of a refrigeration system, compressor components, condenser and high pressure service ports, thermostatic expansion valve, expansion valve calibration, controlling evaporator temperature, evaporator pressure regulator, evaporator temperature regulator.

UNIT II

AIR CONDITIONER – HEATING SYSTEM



9

Automotive heaters, manually controlled air conditioner, heater system, automatically controlled air conditioner and heater systems, automatic temperature control, air conditioning protection, engine protection.

UNIT III 
REFRIGERANT






9

Containers handling refrigerants, tapping into the refrigerant container, refrigeration system diagnosis, diagnostic procedure, ambient conditions affecting system pressures.

UNIT IV 
AIR ROUTING AND TEMPERATURE CONTROL


9

Objectives, evaporator airflow through the recirculating unit, automatic temperature control, duct system, controlling flow, vacuum reserve, testing  the air control and handling systems.

UNIT V

AIR CONDITINING SERVICE





9

Air conditioner maintenance and service, servicing heater system removing and replacing components, trouble shooting of air controlling system, compressor service.
TOTAL : 45



TEXT BOOK

1. William H. Crouse and Donald I. Anglin - “Automotive Air conditioning” - McGraw Hill Inc. - 1990.



REFERENCES

1. Mitchell information Services, Inc - “Mitchell Automatic Heating and Air Conditioning Systems” - Prentice Hall Ind. - 1989.

2. Paul Weiser - “Automotive Air Conditioning” - Reston Publishing Co., Inc., - 1990.

3. MacDonald, K.I.,  - “Automotive Air Conditioning” -  Theodore Audel series - 1978

4. Goings.L.F. – “Automotive Air Conditioning” -  American Technical services - 1974.

5. Boyce H.Dwiggins - ”Automotive Air Conditioning” - Delmar – 2002
AT1002

ALTERNATE FUELS AND ENERGY SYSTEMS
                         3   0  0  100



OBJECTIVES

At the end of the course, the student will be able to acquire knowledge of  alternate fuels and the changes in the engine design for handling them and understand  various energy systems for use in the automobiles. 

UNIT I

INTRODUCTION 




        

9

Need for alternate fuel, availability and properties of alternate fuels, general use of alcohols, LPG, hydrogen, ammonia, CNG and LNG, vegetable oils and biogas, merits and demerits of various alternate fuels, introduction to alternate energy sources. Like EV, hybrid, fuel cell and solar cars. 

UNIT II

ALCOHOLS





                     
9

Properties as engine fuel, alcohols and gasoline blends, performance in SI engine, methanol and gasoline blends, combustion characteristics in CI engines, emission characteristics, DME, DEE properties performance analysis, performance in SI & CI Engines.

UNIT III
NATURAL GAS, LPG, HYDROGEN AND BIOGAS

            
9

Availability of CNG, properties, modification required to use in engines, performance and emission characteristics of CNG using LPG in SI & CI engines, performance and emission of LPG. Hydrogen; storage and handling, performance and safety aspects.

UNIT IV
VEGETABLE OILS




         

9

Various vegetable oils for engines, esterification, performance in engines, performance and emission characteristics, bio diesel and its characteristics 

UNIT V

ELECTRIC, HYBRID, FUEL CELL AND SOLAR CARS 

              
9

Layout of an electric vehicle, advantage and limitations, specifications, system components, electronic control system, high energy and power density batteries, hybrid vehicle, fuel cell vehicles, solar powered vehicles. 

       TOTAL : 45

TEXT BOOK

1. Richard.L.Bechfold – Alternative Fuels Guide Book - SAE International Warrendale  - 1997.



REFERENCES

1. Maheswar Dayal -  “Energy today & tomorrow“ - I & B Horishr India - 1982.

2. Nagpal -  “Power Plant Engineering” - Khanna Publishers - 1991.

3. “Alcohols as motor fuels progress in technology” - Series No.19 - SAE Publication USE  - 1980.

4. SAE paper nos. 840367, 841333, 841334, 841156, Transactions, SAE, USA. 

ME1004
VIBRATION AND NOISE CONTROL 
          


3  0  0  100

(Common To Mechanical and Automobile) 

OBJECTIVES

The students will be able to understand the sources of vibration and noise in automobiles and make design modifications to reduce the vibration and noise and improve the life of the components 

UNIT I 

BASICS OF VIBRATION 




         
9

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

UNIT II 
BASICS OF NOISE





        
9

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

UNIT III 
AUTOMOTIVE NOISE SOURCES
                    


9

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

UNIT IV  
CONTROL TECHNIQUES





9

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

UNIT V

SOURCE OF NOISE AND CONTROL



       
9

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

TOTAL : 45


TEXT BOOKS

1. Singiresu S.Rao - “Mechanical Vibrations” - Pearson Education, ISBM –81-297-0179-0 - 2004.

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



REFERENCES

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

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

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

AT1003

  ADVANCED THEORY OF I.C. ENGINES    
        

3  0  0  100

OBJECTIVES

At the end of the course, the students will be able to understand the significance of various processes in I.C Engines.

UNIT I 

CYCLE ANALYSIS






9

Otto, diesel, dual, Stirling and Brayton cycles, comparison of air standard, fuel air and actual cycles, simple problems on the above topics.

UNIT II

COMBUSTION







9

Combustion reactions and stoichiometry, heat of reaction, adiabatic flame temperature in constant pressure and constant volume systems, fuels for internal combustion engines and their properties, premixed and diffusion combustion as applicable to SI and CI engines, concepts of burning rate and flame velocity, fuel spray characteristics and combustion in diesel engines.  

UNIT III
COMBUSTION MODELLING





9

Basic concepts of engine simulation, governing equations, simulation of various engine processes for SI and CI engines. Adiabatic flame temperature, Heat release calculations. Thermodynamic and Fluid mechanic based models. 

UNIT IV 
ADVANCES IN IC ENGINES





9

LHR engines, surface ignition concept and multi fuel engines, stratified charge and lean burn engines, performance and emission characteristics, merits and demerits.

UNIT V

ELECTRONIC ENGINE MANAGEMENT



9

Computer control of SI & CI engines for better performance and low emissions, closed loop control of engine parameters of fuel injection and ignition

 TOTAL : 45


TEXT BOOKS

1. Ganesan .V -  “IC Engines” - Tata McGraw-Hill, 2003.

2. John B. Haywodd, “Internal Combustion Engine Fundamentals”, McGraw-Hill Automotive Technology Series ISBN 0-07-1000499-8, 1988. 



REFERENCES

1. Ganesan .V – ‘Computer Simulation of Spark Ignition Processes’ - Universities Process Ltd, Hyderabad - 1993.

2. Ganesan.V. – Computer Simulation of compression ignition engines – Orcent Longman – 2000.

3. Richard Stone – “Introduction to IC Engines” – 2nd edition – Macmilan – 1992.

ME1006
QUALITY CONTROL AND RELIABILITY ENGINEERING     
3  0  0  100

(Common to Mechanical, Automobile and Production- VI semester core)

OBJECTIVES

· To introduce the concept of SQC

· To understand process control and acceptance sampling procedure and their application.

· To learn the concept of reliability.

UNIT I

INTRODUCTION AND PROCESS CONTROL FOR VARIABLES
10   

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

UNIT II

PROCESS CONTROL FOR ATTRIBUTES   



8                                            

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








UNIT III 
ACCEPTANCE SAMPLING 





9


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











UNIT IV 
LIFE TESTING - RELIABILITY 




9

Life testing – Objective – failure data analysis, Mean failure rate, mean time to failure, mean time between failure, hazard rate, system reliability, series, parallel and mixed configuration – simple problems. Maintainability and availability – simple problems. Acceptance sampling based on reliability test – O.C Curves.


UNIT V

QUALITY AND RELIABLITY 





9

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










TOTAL : 45

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

TEXT BOOKS

1. GRANT, EUGENE .L“Statistical Quality Control “, McGraw-Hill, 1996

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

REFERENCES

1. MONOHAR MAHAJAN, “Statistical Quality Control”, Dhanpat Rai & Sons, 2001.

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

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

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

5. DANNY SAMSON, “Manufacturing & Operations Strategy”, Prentice Hall, 1991

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

MA1251
NUMERICAL METHODS 




3  0  0  100

(Common to Mechanical, Production, Automobile, and  IV Semester core for Metallurgy Mechatronics and  Aeronautical)
OBJECTIVES 

With the present development of the computer technology, it is necessary to develop efficient algorithms for solving problems in science, engineering and technology. This course gives a complete procedure for solving different kinds of problems occur in engineering numerically. At the end of the course, the students would be acquainted with the basic concepts in numerical methods and their uses.

1. SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS  

9+3

Linear interpolation methods (method of false position) - Newton’s method - Statement of Fixed Point Theorem - Fixed pointer iteration x=g(x) method - Solution of linear system of Gaussian elimination and Gauss-Jordan methods - Iterative methods: Gauss Jacobi and Gauss – Seidel methods- Inverse of a matrix by Gauss-Jordan method. Eigen value of a matrix by power methods.

2. 
INTERPOLATION AND APPROXIMATION




9+3

Lagrangian Polynomials - Divided difference - Interpolation with a cubic spline - Newton forward and backward difference formulae. 

3. 
NUMERICAL DIFFERENTIATION AND INTEGRATION


9+3

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

4. 
INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS    9+3

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

5. 
BOUNDARY VALUE PROBLEMS



              

9+3
Finite difference solution for the second order ordinary differential equations. Finite difference solution for one dimensional heat equation by implict and explict methods - one dimensional wave equation and two dimensional Laplace and Poisson equations.

TOTAL : 60
TEXT BOOKS

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

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

REFERENCES

1. Kandasamy, P.Thilakavthy, K and Gunavathy, K.Numerical Methods. S.Chand and Co. New Delhi.1999

2. Burden, R.L and Faries, T.D., “Numerical Analysis”, Seventh Edition, Thomson Asia Pvt. Ltd., Singapore, 2002.

3. Venkatraman M.K, “Numerical Methods” National Pub. Company, Chennai, 1991.

4. Sankara Rao K., “Numerical Methods for Scientists and Engineers”, 2nd Ed. Prentice Hall India. 2004

 AT1004
AUTOMOTIVE AERODYANAMICS 



3  0  0  100

OBJECTIVE

At the end of the course, the students will be able to apply basic principles of aerodynamics for the design of vehicle body. 

UNIT I

INTRODUCTION



         


9

Scope, historical developments, fundamental of fluid mechanics, flow phenomenon related to vehicles, external and Internal flow problem, resistance to vehicle motion, performance, fuel consumption and performance potential of vehicle aerodynamics, engine cooling requirement, air flow to passenger compartment, duct for air conditioning, cooling of transverse engine and rear engine.  

UNIT II

AERODYNAMIC DRAG OF CARS




9

Cars as a bluff body, flow field around car, drag force, types of drag force, analysis of aerodynamic drag, drag coefficient of cars, strategies for aerodynamic development, low drag profiles.

UNIT III
SHAPE OPTIMIZATION OF CARS




9

Front end modification, front and rear wind shield angle, boat tailing, hatch back, fast back and square back, dust flow patterns at the rear, effects of gap configuration, effect of fasteners.

UNIT IV
VEHICLE HANDLING





         
9

The origin of forces and moments on a vehicle, lateral stability problems, methods to calculate forces and moments – vehicle dynamics under side winds, the effects of forces and moments, characteristics of forces and moments, dirt accumulation on the vehicle, wind noise, drag reduction in commercial vehicles.

UNIT V

WIND TUNNELS FOR AUTOMOTIVE AERODYNAMICS
            
9

Introduction, principle of wind tunnel technology, limitation of simulation, stress with scale models, full scale wind tunnels, measurement techniques, equipment and transducers, road testing methods, numerical methods.

TOTAL : 45


TEXT BOOK

1. Hucho.W.H. - “Aerodynamic of Road Vehicles” - Butterworths Co., Ltd., - 1997.



REFERENCES

1. A. Pope - “Wind Tunnel Testing “ - John Wiley & Sons - 2nd Edition, New York - 1974.

2. Automotive Aerodynamic: Update SP-706 - SAE - 1987

3. Vehicle Aerodynamics - SP-1145 - SAE – 1996.

AT1005

TWO AND THREE WHEELED VEHICLES


3  0  0  100

OBJECTIVE

The aim of this course is to make the students to know and understand the constructional details operating characteristics and vehicle design aspects  

UNIT I  
POWER UNIT




        


9


Two stroke SI engine, four stroke SI engine; merits and demerits. Symmetrical and unsymmetrical port timing diagrams. Types of scavenging processes; merits and demerits, scavenging pumps. Rotary valve engine. Fuel system. Lubrication system. Magneto coil and battery coil spark ignition system, electronic ignition system. Starting system; Kick starter system.

UNIT II 
CHASSIS AND SUB-SYSTEMS




        
9

Mainframe and its types. Chassis and shaft drive, Single, multiple plates and centrifugal clutches. Gear box and gear controls. Front and rear suspension systems. Shock absorbers. Panel meters and controls on handle bar.

UNIT III 
BRAKES, WHEELS AND TYRES




9

Drum brakes, disc brakes, front and rear brake links, layouts. Spoked wheel, cast wheel, disc wheel, disc types. Tyres and tubes.

UNIT IV 
TWO WHEELERS






9

Case study of major Indian models of motorcycles, scooters and mopeds. TVS mopeds and motorcycles, HeroHonda motorcycles, Bajaji scooters and motorcycles, Yamaha, Enfield motorcycles. Servicing and maintenance.

UNIT V 
THREE WHEELERS






9

Case study of Indian models. Auto rickshaws, pickup van, delivery van and trailer. Maintenance: daily, weekly, monthly, Fault tracing.

TOTAL : 45

TEXT BOOK

1. Irving.P.E. - Motor Cycle Engineering - Temple Press Book, London – 1992.

REFERENCES

1. The Cycle Motor Manual - Temple Press Limited, London - 1990

2. Encyclopedia of Motorcycling - 20 volume Marshall, Cavensih, UK - 1989

3. Brayant R.V,Vespa  - Maintenance and Repair Series – S.Chand & Co., New Delhi - 1986.

4. Raymond Broad Lambretta - A Practical Guide to maintenance and repair – S.Chand & Co., New Delhi - 1987.

ME1014
COMPOSITE MATERIALS 
      



3  0  0  100

(Common to Mechanical, Production, Automobile and Metallurgy- core)

Objective

This subject introduces to the students the different types of composite materials, their properties and applications. 




1. 
INTRODUCTION TO COMPOSITES





8

Fundamentals of composites - need for composites – Enhancement of properties - classification of composites – Matrix-Polymer matrix composites (PMC), Metal matrix composites (MMC), Ceramic matrix composites (CMC) – Reinforcement – Particle reinforced composites, Fibre reinforced composites. Applications of various types of composites. 

2.
POLYMER MATRIX COMPOSITES





12

Polymer matrix resins – Thermosetting resins, thermoplastic resins – Reinforcement fibres – Rovings – Woven fabrics – Non woven random mats – various types of fibres. PMC processes - Hand lay up processes – Spray up processes – Compression moulding – Reinforced reaction injection moulding  - Resin transfer moulding – Pultrusion – Filament winding – Injection moulding. Fibre reinforced plastics (FRP), Glass fibre reinforced plastics (GRP).

3. 
METAL MATRIX COMPOSITES



         

9

Characteristics of MMC, Various types of Metal matrix composites Alloy vs. MMC, Advantages of MMC, Limitations of MMC, Metal Matrix, Reinforcements – particles – fibres. Effect of reinforcement - Volume fraction – Rule of mixtures. Processing of MMC – Powder metallurgy process - diffusion bonding – stir casting – squeeze casting. 

4.
CERAMIC MATRIX COMPOSITES





9

Engineering ceramic materials – properties – advantages – limitations – Monolithic ceramics - Need for CMC – Ceramic matrix - Various types of Ceramic Matrix composites- oxide ceramics – non oxide ceramics – aluminium oxide – silicon nitride – reinforcements – particles- fibres- whiskers. Sintering - Hot pressing – Cold isostatic pressing (CIPing) – Hot isostatic pressing (HIPing). 

5. 
Advances in composites 






7
Carbon / carbon composites – Advantages of carbon matrix – limitations of carbon matrix Carbon fibre – chemical vapour deposition of carbon on carbon fibre perform. Sol gel technique. Composites for aerospace applications. 

 TOTAL : 45

Text Books 

1. Mathews F.L. and Rawlings R.D., Composite materials: Engineering and Science, Chapman and Hall, London, England, 1st edition, 1994.

2. Chawla K.K., Composite materials, Springer – Verlag, 1987

ReferenceS 
1. Clyne T.W. and Withers P.J., Introduction to Metal Matrix Composites, Cambridge University Press, 1993.

2. Strong A.B., Fundamentals of Composite Manufacturing, SME, 1989.

3. Sharma S.C., Composite materials, Narosa Publications, 2000.

4. Short Term Course on Advances in Composite Materials, Composite Technology Centre, Department of Metallurgy, IIT- Madras, December 2001.

ME1009
DESIGN OF JIGS FIXTURES AND PRESS TOOLS  

3  0  0  100

(Common to Mechanical, Automobile and Production – V semester core)

Objective

· To understand the principles, functions and design practices of Jigs, Fixtures and dies for press working

· To understand the Principles of jigs and fixtures design, locating principles, locating elements and clamping Devices.

1. 
Purpose types and Functions of Jigs and Fixtures

     
8

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

2. 
Jigs









9

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

3. 
Fixtures








9

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

4.
Press working terminologies and elements of dies and strip lay out 






   

    
10

Press working terminology-Presses and press accessories-Computation of capacities and tonnage requirements. Elements of progressive combination and compound dies:Die block-die shoe. Bolster plate-punch plate-punch holder-guide pins and bushes – strippers –knockouts-stops –pilots-Selection f standard die sets strip lay out-strip lay out calculations

5. 
Design and development of dies
      



9

Design and development of progressive and compound dies for Blanking and piercing operations. Bending dies – development of bending dies-forming and drawing dies-Development of drawing dies. Design considerations in forging, extrusion, casting and plastic dies

TOTAL : 45

(Use of approved design data book is permitted)

TEXT BOOKS

1. 
Edward G Hoffman, Jigs & Fixture Design, Thomson – Delmar Learning, Singapore 2004 

2.   
Donaldson. C, Tool Design, Tata McGraw-Hill, 1986

ReferenceS 

1.  
Kempster, “Jigs & Fixtures Design, The English Language Book Society”, 1978

2.  
Joshi, P.H., “Jigs & Fixtures, Second Edition”, Tata McGraw-Hill Publishing Company Limited, New Delhi 2004

3.   
Hiram E Grant, ‘ Jigs and Fixture’ Tata McGraw-Hill, New Delhi, 2003

3.  
Fundamentals of Tool Design, CEEE Edition, ASTME, 1983

4.  
PSG College of Technology, Coimbatore - Design Data Handbook

AT1006

COMPUTER SIMULATION OF IC ENGINE PROCESS      
3   0   0  100

OBJECTIVES

To understand combustion phenomenon inside the cylinder and its computer simulation.

UNIT I

INTRODUCTION 



        


9

Introduction. Heat of reaction, complete combustion in C/H/O/N Systems, Constant volume adiabatic combustion, constant pressure adiabatic combustion. Calculation of adiabatic flame temperature. 

UNIT II

SI ENGINE SIMULATION WITH FUEL-AIR AS WORKING MEDIUM   9

Deviation between actual and air standard cycles of operation- problems, SI engine simulation with adiabatic constant volume combustion with fuel and air being considered, calculation of temperature drop due to fuel vaporization, calculation of mean effective pressure, torque and thermal efficiency at full throttle, part throttle and supercharged conditions.

UNIT III 
ACTUAL CYCLE SIMULATION IN SI ENGINES


9

Progressive combustion; gas exchange process, heat transfer process, friction. Validation of the computer code with experimental data based on performance parameters and pressure crank angle diagram.

UNIT IV
SIMULATION OF 2-STROKE SI ENGINE



9

Simulation of the scavenging process, determination of the pressure-crank angle variation, computation of performance parameters.

UNIT V 
DIESEL ENGINE SIMULATION




9

Main difference between SI and CI engine simulation, differences between ideal and actual cycles, zero dimensional combustion model for diesel engine, heat transfer and gas exchange processes. Performance prediction and comparison of results. 

TOTAL : 45 

TEXT BOOKS

1. Ganesan. V. - Computer Simulation of spark ignition engine process,  -Universities Press (I) Ltd, Hyderabad - 1996.

2. Ganesan. V. - Computer Simulation of compression ignition engine process  - Universities Press (I) Ltd, Hyderabad - 2000.

3. Ashley Campbel - Thermodynamic analysis of combustion engines - John Wiley and Sons, New York - 1986.

REFERENCES 

1. Benson.R.S., Whitehouse. N.D.,  - Internal Combustion Engines - Pergamon Press, oxford - 1979.

2. Ramoss.A.L.,  - Modelling of Internal Combusion Engines Processes -  McGraw-Hill Publishing Co.,  - 1992.

ME1008
ROBOTICS






3   0   0   100

(Common to Mechanical, Automobile and Production - core)

OBJECTIVES

· To introduce the basic concepts, parts of robots and types of robots

· To make the student familiar with the various drive systems for robot, sensors and their applications in robots, programming of robots

· To discuss about the various applications of robots, justification, implementation and safety of robot

1.   
FUNDAMENTALS OF ROBOT






7

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

2.   
ROBOT DRIVE SYSTEMS AND END EFFECTORS


 
10

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

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


3.    
SENSORS AND MACHINE VISION





10

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











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


4.   
ROBOT KINEMATICS AND ROBOT PROGRAMMING


       
10

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

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


5.   
IMPLEMENTATION AND ROBOT ECONOMICS



8

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














     TOTAL : 45

TEXT BOOK

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

ReferenceS

1. 
Fu.K.S. Gonzalz.R.C., and Lee C.S.G., Robotics Control, Sensing, Vision and Intelligence, Mc Graw Hill Book Co., 1987

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

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

AT1007

TRANSPORT MANAGEMENT   

         

3  0  0  100

OBJECTIVE

After completion of this course the students are able to manage a transport fleet and their related activities for minimizing operational cost.

UNIT – I 
INTRODUCTION 






9

Personnel management; objectives and functions of personnel management, psychology, sociology and their relevance to organization, personality problems. Selection process: job description, employment tests, interviewing, introduction to training objectives, advantages, methods of training, training procedure, psychological tests.

UNIT – II
TRANSPORT SYSTEMS 





9

Introduction to various transport systems. Advantages of motor transport. Principal function of administrative, traffic, secretarial and engineering divisions. chain of responsibility, forms of ownership by state, municipality, public body and private undertakings.

UNIT – III
SCHEDULING AND FARE STRUCTURE    



9

Principal features of operating costs for transport vehicles with examples of estimating the costs. Fare structure and method of drawing up of a fare table. Various types of fare collecting methods. Basic factors of bus scheduling. Problems on bus scheduling.

UNIT – IV
MOTOR VEHICLE ACT





9

Traffic signs, fitness certificate, registration requirements, permit insurance, constructional regulations, description of vehicle-tankers, tippers, delivery vans, recovery vans, Power wagons and fire fighting vehicles. Spread over, running time, test for competence to drive.

UNIT – V
MAINTENANCE






9

Preventive maintenance system in transport industry, tyre maintenance procedures.  Causes for uneven tyre wear; remedies, maintenance procedure for better fuel economy, Design of bus depot layout.

TOTAL : 45

TEXTBOOK

1. John Duke - Fleet Management – McGraw-Hill Co, USA -1984. 

REFERENCES

1. Government Motor Vehicle Act – Eastern Book Company, Lucknow - 1989

2. Kitchin.L.D.,  - Bus Operation - Illiffee and Sons Co., London, III edition - 1992

3. The motor vehicle Act 1939 - Ejaz Ahemad, Ashok law house, India  - 1989

ME1018
OPERATIONS RESEARCH
           



3  0   0   100

(Common to Mechanical, Metallurgy, Automobile and Mechatronics – VI semester Elective)

OBJECTIVE

i)
To create awareness about optimization in utilization of resources.

ii)
To understand and apply operations research techniques to industrial operations.

1. 
Linear model







9

The phases of OR study – formation of an L.P model- graphical solution – simplex algorithm – artificial variables technique– Big M method, two phase method. 

2. 
Transportation problem





9

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

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

3. 
Network models 




         


9

Shortest route – minimal spanning tree - maximum flow models – project network- CPM and PERT network-critical path scheduling.

4. 
Replacement models:






9

Replacement of items that deteriorate with time – value of money changing with time –not charging with time – optimum replacement policy – individual and group replacement. Sequencing problem: models with n jobs with 2 machines – problem with n jobs with 3 machines.

5. 
Queuing theory







9

Queuing models – queuing systems and structures – notation –parameter – single server and multiserver models – Poisson input – exponential service – constant rate service – infinite population









       TOTAL : 45

Text book  

1. Taha H.A, “Operation Research”, Pearson Education sixth edition, 2003


REFERENCES

1. Hira and Gupta “Introduction to Operations Research”, S.Chand and Co.2002

2. Hira and Gupta “ Problems in Operations Research”, S.Chand and Co, 2002.

3. Panneerselvam, “Operations Research” Prentice Hall Of India, 2003.

4.   
Wagner, “Operations Research”, Prentice Hall Of India, 2000.

AT1008

AUTOMOTIVE SAFETY 

           


3   0   0   100

OBJECTIVE

At the end, the student will have good exposure to Automotive safety aspects including safety equipments. 

UNIT – I 
INTRODUCTION



         


9

Design of the body for safety, energy equation, engine location, deceleration of vehicle inside passenger compartment, deceleration on impact with stationary and movable obstacle, concept of crumble zone, safety sandwich construction.

UNIT – II 
SAFETY CONCEPTS



         


9

Active safety: driving safety, conditional safety, perceptibility safety, operating safety- passive safety: exterior safety, interior safety, deformation behaviour of vehicle body, speed and acceleration characteristics of passenger compartment on impact.

UNIT – III 
SAFETY EQUIPMENTS



                    
9

Seat belt, regulations, automatic seat belt tightener system, collapsible steering column, tiltable steering wheel, air bags, electronic system for activating air bags, bumper design for safety.

UNIT – IV 
COLLISION WARNING AND AVOIDANCE



9

Collision warning system, causes of rear end collision, frontal object detection, rear vehicle object detection system, object detection system with braking system interactions.

UNIT – V 
COMFORT AND CONVENIENCE SYSTEM



9

Steering and mirror adjustment, central locking system , Garage door opening system, tyre pressure control system, rain sensor system, environment information system








   TOTAL : 45

TEXT BOOK

1. Bosch - “Automotive Handbook” - 5th edition - SAE publication - 2000.

REFERENCES

1. J.Powloski - “Vehicle Body Engineering” - Business books limited, London - 1969.

2. Ronald.K.Jurgen - “Automotive Electronics Handbook” - Second edition- McGraw-Hill Inc., - 1999. 

AT1009

COMBUSTION AND HEAT TRANSFER  


3  0  0  100

OBJECTIVE

To make the students understand the advanced level automobile engine combustion and heat transfer aspects.
UNIT – I  
INTRODUCTION 






9

Combustion in premixed and diffusion flames, combustion process in IC Engines.

UNIT – II  
NORMAL AND ABNORMAL COMBUSTION IN SI ENGINES      
9

Stages of combustion in SI Engines, flame propagation, rate of pressure rise, cycle to cycle variation, abnormal combustion. Theories of detonation, effect of engine operating variables on combustion.

UNIT – III  
COMBUSTION AND KNOCK IN CI ENGINES


          
9

Droplet and spray combustion theory. Stages of combustion, delay period, peak pressure, heat release, gas temperature, diesel Knock.

UNIT – IV  
HEAT TRANSFER IN IC ENGINES


                     
9

Basic definitions. Conductive heat transfer, convective heat transfer, radiative heat transfer. Temperature distribution and thermal stresses in piston, cylinder linear, cylinder head, fins and valves. Heat transfer correlations for engines. Fin design, radiators and oil coolers.

UNIT – V  
COMBUSTION AND HEAT TRANSFER IN IC ENGINES               
9

Photographic studies of combustion processes, pressure-crank angle diagram in SI and CI engines. Temperature measurement in piston, cylinder liner, cylinder head and engine valves. Incylinder flow measurement techniques.

             TOTAL : 45

TEXT BOOKS

1. Heywood J.B “Internal Combustion Engine Fundamentals”, McGraw-Hill Book CO., USA - 1995.

2. Ganesan .V.  “Internal Combustion Engineering”, Tata McGraw-Hill Publishing Co., New Delhi, 2003.

REFERENCES

1.
SPALDING. D.B. - ‘Some Fundamentals of Combustion’ - Butterworth Science Publications, London - 1985.

ME1017
PRODUCT DESIGN AND COSTING     
       


3  0  0  100

(Common to Mechanical, Production, Mechatronics and Automobile)

OBJECTIVE 

To enable the student to understand the several aspects of the design process and to apply them in practice. Also to train the student in the concept of product costing and other manufacturing economics in optimization of product design.

UNIT I  
PRODUCT DESIGN AND DEVELOPMENT

         

8




Principles of creativity in design- integrated product development and concurrent engineering – Product analysis – Criteria for product design – Market research – Design for customer and design for manufacture – Product life cycle.




UNIT II  
ECONOMICS OF DESIGN



         

9


Breaks even point - Selection of optimal materials and processes – Material layout planning – Value analysis – Re-engineering and its impact on product development.











 

UNIT III 
PRODUCT MODELING




         
9


Product modeling – Definition of concept - fundamental issues – Role and basic requirement of process chains and product models –Types of product models – model standardization efforts – types of process chains – industrial demands.



UNIT IV   
PRODUCT COSTING




       

10


Bill of materials – Outline Process charts – Concepts of operational standard time - Work measurement by analytical estimation and synthesis of time – Budgets times – Labor cost and material cost at every stage of manufacture – W.I.P. costing




UNIT  V 
RECENT ADVANCES AND CONCEPTS IN PRODUCT DESIGN

9


Fundamentals of FEM and its significance to product design – Product life cycle management – Intelligent information system – Concept of Knowledge based product and process design.










   TOTAL : 45

TEXT BOOKS

1.  
Sameul Eilon, “Elements of Production Planning and Control”, McMillan and Company, 1962.

2. 
Jones S.W., “Product Dosing and Process Selection”, Butterworth Publications, 1973.

3. 
Karl T. Ulrich, Stephen D. Eppinger, “Product Design and Development”, McGraw-Hill, 1994.

REFERENCES

1. HARRY NYSTROM, “Creativity and Innovation”, John Wiley & Sons, 1979

2. George E. Dieter, “Engineering Design – Materials and process approach”, Tata McGraw-Hill, 1991

3.   
Donald E. Carter, “Concurrent Engineering”, Addison Wesley, 1992.

ME1020
ENTREPRENEURSHIP DEVELOPMENT         


3   0   0   100





(Common to all branches)

Objective

Study of this subject provides an understanding of the scope of an entrepreneur, key areas of development, financial assistance by the institutions, methods of taxation and tax benefits, etc.

1.
ENTREPRENEURSHIP
        






9

Entrepreneur – Types of Entrepreneurs – Difference between Entrepreneur and Intrapreneur – Entrepreneurship in Economic Growth, Factors Affecting Entrepreneurical Growth.

2. 
MOTIVATION 



         




9

Major Motives Influencing an Entrepreneur – Achievement Motivation Training, self Rating, Business Game, Thematic Apperception Test – Stress management, Entrepreneurship Development Programs – Need, Objectives.

3. 
BUSINESS 





         


9

Small Enterprises – Definition, Classification – Characteristics, Ownership Structures – Project Formulation – Steps involved in setting up a Business – identifying, selecting a Good Business opportunity, Market Survey and Research, Techno Economic Feasibility Assessment – Preparation of Preliminary Project Reports – Project Appraisal – Sources of Information – Classification of Needs and Agencies.

4. 
FINANCING AND ACCOUNTING

                     


9

Need – Sources of Finance, Term Loans, Capital Structure, Financial Institution, management of working Capital, Costing, Break Even Analysis, Network Analysis Techniques of PERT/CPM – Taxation – Income Tax, Excise Duty – Sales Tax.

5.  

SUPPORT TO ENTREPRENEURS


        


9

Sickness in small Business – Concept, Magnitude, causes and consequences, Corrective Measures – Government Policy for Small Scale Enterprises – Growth Strategies in small industry – Expansion, Diversification, Joint Venture, Merger and Sub Contracting.

  TOTAL : 45

TEXT BOOKS

1. S.S.KHANKA “Entrepreneurial Development” S.Chand & Co. Ltd. Ram Nagar New Delhi, 1999.

2. Hisrich R D and Peters M P, “Entrepreneurship” 5th Edition Tata McGraw-Hill, 2002.

REFERENCES

1. Rabindra N. Kanungo “Entrepreneurship and innovation”, Sage Publications, New Delhi, 1998.

2. EDII “ Faulty and External Experts – A Hand Book for New Entrepreneurs Publishers: Entrepreneurship Development” Institute of India, Ahmadabad, 1986.

AT1010

Modern AUTOMOBILE accessories     


3  0  0  100

OBJECTIVE   

To introduce the modern developments in vehicle technology. 

UNIT I 

ENGINE MANAGEMENT SYSTEMS 




9

Electronically controlled SI and CI engine fuel injection systems, related hardware and software. Closed loop ignition system. Catalytic converters and particulate traps. 

UNIT II 
CHASSIS




         


9

Active suspension control, Pneumatic suspensions.

UNIT III
HEATING AND AIR CONDITIONING




9

Principles of vehicle air conditioning and heating. 

UNIT IV 
COMFORT AND CONVENIENCE
         



9


Adaptive cruise control, car entertainment, power windows, navigation system, adaptive noise control, electric seats, driver information system. Power windows, power steering.

UNIT V 
SAFETY AND SECURITY SYSTEMS




9

Airbags, seat belt tightening system, collapsible and tiltable steering column, Anti theft system, anti lock braking system, electronic stability control system/traction control system, roll over protection system.

  TOTAL : 45
TEXT BOOKS

1. Tom Denton -  “Automobile Electrical and Electronic Systems” - Edward Arnold, London - 1995.

2. Eric Chowanietz -  ‘Automotive Electronics’ - SAE International USA - 1995.

REFERENCE

1. Bosch Automotive Hand Book - 5th Edition - SAE Publication, USA - 2000.

AT1011

FUEL CELLS AND APPLICATIONS
        
 

3  0  0  100

UNIT – I
INTRODUCTION TO FUEL CELLS




9

Introduction – working and types of fuel cell – low, medium and high temperature fuel cell, liquid and methanol types, proton exchange membrane fuel cell solid oxide, hydrogen fuel cells – thermodynamics and electrochemical kinetics of fuel cells.

UNIT – II 
FUEL CELLS FOR AUTOMOTIVE APPLICATIONS
        

9

Fuel cells for automotive applications – technology advances in fuel cell vehicle systems – onboard hydrogen storage – liquid hydrogen and compressed hydrogen – metal hydrides, fuel cell control system – alkaline fuel cell – road map to market.

UNIT – III 
FUEL CELL COMPONENTS AND THEIR IMPACT ON PERFORMANCE   









9

Fuel cell performance characteristics – current/voltage, voltage efficiency and power density, ohmic resistance, kinetic performance, mass transfer effects – membrane electrode assembly components, fuel cell stack, bi-polar plate, humidifiers and cooling plates.

UNIT – IV 
FUELING



                    


9

Hydrogen storage technology – pressure cylinders, liquid hydrogen, metal hydrides, carbon fibers – reformer technology – steam reforming, partial oxidation, auto thermal reforming – CO removal, fuel cell technology based on removal like bio-mass.

UNIT – V 
FUEL CYCLE ANALYSIS


                  

9

Introduction to fuel cycle analysis – application to fuel cell and other competing technologies like battery powered vehicles, SI engine fueled by natural gas and hydrogen and hybrid electric vehicle.

      TOTAL : 45

TEXTBOOKS

1. Fuel Cells for automotive applications – professional engineering publishing UK. ISBN 1-86058 4233, 2004.

2. Fuel Cell Technology Handbook SAE International Gregor Hoogers CRC Press ISBN 0-8493-0877-1-2003.

