SYLLABUS FOR C. ENGINEERING MEMBERSHIP (MIMI (I) EXAMINATION)

 SECTION A

1. CEM A01- ADVANCED ENGINEERING MATHEMATICS 

2. CEM A02 - NUMERICAL METHODS 

3. CEM A03 - FUNDAMENTALS OF FLUID MECHANICS AND FLUID MACHINERY 

4. CEM A04 - ELECTRONICS AND MICROPROCESSOR 

5. CEM A05 - MANUFACTURING TECHNOLOGY 

6. CEM A06 - PRINCIPLES OF ENVIRONMENTAL SCIENCE AND ENGINEERING

7. CEM A07 - STATISTICAL QUALITY CONTROL AND RELIABILITY ENGINEERING 

8. CEM A08 - VEHICLE DYNAMICS 

9. CEM A09 - AUTOMOTIVE MATERIALS AND METALLURGY 

10. CEM A010 - PRINCIPLES AND THEORY OF IC ENGINES

11. CEM A011 - INTRODUCTION TO COMBUSTION AND HEAT TRANSFER

12. CEM A012 - AUTOMOTIVE ELECTRONICS SYSTEMS 
SECTION B

1. CEM B01 - METROLOGY AND MEASUREMENT 

2. CEM B02 - ENGINEERING DESIGN 

3. CEM B03 - COMPUTER SIMULATION OF IC ENGINES PROCESS

4. CEM B04 - MICROPROCESSOR APPLICATION IN AUTOMOBILES

5. CEM B05 - PRODUCTION OF AUTOMOTIVE COMPONENTS 

6. CEM B06 - AUTOMOTIVE TRANSMISSION 

7. CEM B07 - AUTOMOTIVE DIESEL ENGINES 

8. CEM B08 - TOTAL QUALITY MANAGEMENT 

9. ELECTIVE:

10. ELECTIVE:

11. ELECTIVE:

12. ELECTIVE:

ELECTIVES (ANY FOUR)

1. CEM E01 - MODERN VEHICLE TECHNOLOGY

2. CEM E02 - COMPUTER AIDED VEHICLE DESIGN

3. CEM E03 - ADVANCED AUTOMOBILE TECHNOLOGIES

4. CEM E04 - FARM EQUIPMENTS AND OFF ROAD VEHICLES

5. CEM E05 - AUTOMOTIVE AIR CONDITIONING 

6. CEM E06 - AUTOMOTIVE AERODYNAMICS 

7. CEM E07 - ALTERNATE FUELS AND ENERGY SYSTEMS FOR AUTOMOBILES

8. CEM E08 - AUTOMOTIVE VEHICLE MAINTENANCE

9. CEM E0 9 - AUTOMOTIVE POLLUTION AND CONTROL 

10. CEM E010 - VEHICLE BODY ENGINEERING

THE INSTITUTE OF MOTOR INDUSTRY (I) C. ENGINEERING MEMBERSHIP 
SYLLABUS FOR SECTION A

 Note: Any single textbook is not available for the subject of the syllabus.  A very wide range of books are published on all aspects of the various subjects of the syllabus and there are too many to list.  No one text/book covers an entire syllabus.  Therefore, in order to provide an adequate coverage for each syllabus, it will be necessary to refer several textbooks.  Anyway we have recommended some references which cover maximum contents prescribed in the syllabus.

Code No. CEM A01- ADVANCED ENGINEERING MATHEMATICS 

MAJOR DIVISIONS:
UNIT 1
  
- PARTIAL DIFFERENTIAL EQUATIONS

UNIT 11
  - LINEAR PARTIAL DIFFERENTIALEQUATIONS 

UNIT 111 
 - FOURIER SERIES I


UNIT IV 
 - FOURIER SERIES I

UNIT V 
 - BOUNDARY VALUE PROBLEMS   I


UNIT V1 
 - BOUNDARY VALUE PROBLEMS II

UNIT V11
 - LAPLACE TRANSFORMS

UNIT V111
 - APPLICAT IONS OF LAPLACE TRANSFORMS 

UNIT IX
 - FOURIER TRANSFORMS 

UNIT X 
 - COSINE TRANSFORM AND SINE TRANSFORMS 

UNIT .1 PARTIAL DIFFERENTIAL EQUATIONS





Formation - Solutions of standard types of first order equations – solution of partial differential equation by direct integration method to sole first order partial differential equation Type I and Type II, direct Lagrange's Linear equation.
UNIT11 Linear partial differential equations 

Linear partial differential equations of second and higher order with constant coefficients.
UNIT 111 FOURIER SERIES  I









Bounds of a function, continuity of a function, Dirichlet's conditions - General Fourier series - Half-range Sine and Cosine series – change of interval method.
UNIT IV FOURIER SERIES I

Parseval's identity, rectangular rule for integration fourier series for complex form  – Harmonic Analysis.
UNIT V BOUNDARY VALUE PROBLEMS   I







Classification of second order linear partial differential equations – application of partial differential equation, Solutions of one - dimensional wave equation, transferred vibration of a stretched elastic string, D,Alembert’s solution of the wave equation. 
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UNIT V1 BOUNDARY VALUE PROBLEMS   II
One-dimensional heat equation -  solution of one dimensional heat equation by the method of separation of variables,  temperature in a slab with faces at zero temperature, Steady state solution of two-dimensional heat equation - Fourier series solutions in Cartesian coordinates.
UNIT V11 LAPLACE TRANSFORMS







Transforms of simple functions - Basic operational properties - Transforms of derivatives and integrals – Initial and final value theorems - Inverse transforms - Convolution theorem - Periodic functions.
UNIT V111 - APPLICAT IONS OF LAPLACE TRANSFORMS
Applications of Laplace transforms for solving linear ordinary differential equations up to second order with constant coefficients and simultaneous equations of first order with constant coefficients.
UNIT IX FOURIER TRANSFORMS







Statement of Fourier integral theorem - Fourier transforms pairs - Fourier Sine and Cosine transforms – Properties - Transforms of simple functions
UNIT X - COSINE TRANSFORM AND SINE TRANSFORMS
Infinite Fourier cosine transform and sine transform, properties of cosine transform and sine transform ,  Fourier transform for derivatives, relationship between Fourier and Laplace transform, application of cosine transform and sine transform for boundary vale problems.

Text Books:

1. Kreyszig, E., “Advanced Engineering Mathematics” (8th Edition),

John Wiley and Sons, (Asia) Pte Ltd., Singapore, 2000.

2. Grewal, B.S., “Higher Engineering Mathematics” (35th Edition),

Khanna  Publishers, Delhi  2000.
References:

1. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., “Engineering Mathematics ",

Volumes II & III (4th Revised Edition), S. Chand & Co., New Delhi, 2001.

2. Narayanan, S., Manicavachagom Pillay, T.K., Ramanaiah, G.,

“Advanced Mathematics for Engineering Students ", Volumes II & III

(2ndEdition), S.Viswanathan (Printers & Publishers, Pvt, Ltd.) 1992.

3. Venkataraman, M.K. “Engineering Mathematics “Volumes III - A & B,

13th Edition National Publishing Company, Chennai, 1998.
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Code No. CEM A02 - NUMERICAL METHODS

MAJOR DIVISIONS:

UNIT 1

 - SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS


UNIT 11 
 - SOLUTIONS OF SIMULTANEOUS LINEAR ALGEBRAIC EQUATIONS

UNIT 111
 - INTERPOLATION

UNIT 1V            - CENTRAL DIFFERENCE INTERPOLATION FORMULAE 

UNIT V 
 - DIFFERENTIATION

UNIT V1
 -NUMERICAL INTEGRATION

UNIT V11
  -INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS

UNIT V111   
 -MULTISTEP METHODS

UNIT IX 
 -BOUNDARY VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS

UNIT X 
 - BOUNDARY VALUE PROBLEMS FOR PARTIAL DIFFERENTIAL EQUATIONS

UNIT 1. SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS


 

Iterative method, Newton – Raphson method, Newton – geometrical meaning of  Newton – Raphson method , Newton – Raphson method for single variable and for simultaneous equationswith two variables. Generalized Newton – Raphson method.
UNIT 11 SOLUTIONS OF SIMULTANEOUS LINEAR ALGEBRAIC EQUATIONS 
Solutions of a linear system by Gauss elimination method,  Gauss-Jordan elimination method,  Jacobi and Gauss –  Seidel methods. Inverse of a matrix by Gauss elimination method, method of triangularization.  Iterative methods: Gauss – Jocobi  method. Eigen value of a matrix by Power and Jacobi methods
UNIT 111. INTERPOLATION 










Linear interpolation method, Newton forward and backward difference formulae , error in polynomial interpolation, error in  Newton forward and backward difference methods, Newton’s divided difference formulae, Lagrange’s and Hermite’s polynomials.
UNIT IV. CENTRAL DIFFERENCE INTERPOLATION FORMULAE 

Central difference, Central difference interpolation formulae, Gauss’s forward interpolation formula, Gauss’s backward interpolation formula, Stirling’s, Laplace –Everett formula, and Bessel’s Central difference formulae, relation between  Bessel’s and Everett formula, 
UNIT V DIFFERENTIATION




Newton’s forward difference formula to get the derivative, Newton’s backward difference formula to get the derivative, derivative using Stirling’s formula, Numerical differentiation with interpolation polynomials. 
UNIT V1 NUMERICAL INTEGRATION

Numerical integration by Trapezoidal and Simpson’s (both 1/3rd and 3/8th) rules, Newton-cote ‘s formula. Truncation error in Trapezoidal  rule, and Simpson’s  formula.  Two and Three point Gaussian quadrature formula. Double integrals using Trapezoidal and Simpson’s rule.
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UNIT V11 INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS



Single step Methods – Taylor Series, Euler and Modified Euler Method, Runge – Kutta method, second order Runge – Kutta method, Runge – Kutta method  for simultaneous first order differential equations, Runge – Kutta method  for simultaneous second  order differential equations, predictor –corrector method.

UNIT V111 MULTISTEP METHODS

Multistep Methods-Milne and Adam’s Bashforth predictor and corrector methods.

UNIT IX BOUNDARY VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS 









Finite difference solution for the second order ordinary differential equations. Finite difference

solution for one dimensional heat equation (both implicit and explicit).
UNIT X BOUNDARY VALUE PROBLEMS FOR PARTIAL DIFFERENTIAL EQUATIONS
One-dimensional wave equation and two-dimensional Laplace and Poisson equations. Parabolic equation: Bender Schmidt method, Crank-Nicholson difference method, hyperbolic equations, solution of partial differential equation by method of relaxation.

TEXT BOOKS

1. Sastry, S.S., “Introductory Methods of Numerical Analysis (Third Edition)”, Prentice

Hall of India, New Delhi, 1998.

REFERENCES

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

2. Grewal B.S., Grewal J.S., “Numerical Methods in Engineering and Science”, Khanna Publishers, New Delhi, 1999.

3. Jain M.K., Iyengar S.R.K and Jain R.K., “Numerical Methods for Engineering and Scientific Computation (Third Edition)”, New Age International (P) Ltd., New Delhi, 1995.

4. Gerald C.F., Wheatley P.O., Applied Numerical Analysis (Fifth Edition), Addison –Wesley, Singapore, 1998.

5. Narayanan S., Manickavachakam Pillai K. and Ramanaiah G., “Advanced Mathematics for Engineering Students-Vol.-III”, S.Viswanathan Pvt. Ltd., Chennai, 1993.
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Code No.CEM A03 - FUNDAMENTALS OF FLUID MECHANICS AND FLUID MACHINERY
MAJOR DIVISIONS:
UNIT 1
 - INTRODUCTION 

UNIT11 
 -BASIC CONCEPT

UNIT 111
 -FLUID DYNAMICS 

UNIT 1V
 -APPLICATIONS OF BERNOULLI'S EQUATION

UNIT V  
 - DIMENSIONAL ANALYSIS


UNIT V1
 - DIMENSIONLESS NUMBER AND MODEL LAWS

UNIT V11 
 -VISCOUS AND TURBULENT FLOWS 

UNIT V111 
 - FLOW THROUGH PIPES
UNIT IX 
 -HYDRAULIC TURBINES



UNIT X 
 - HYDRAULIC PUMPS
UNIT. 1 INTRODUCTION







 Definition- Classification of fluids: solids, liquids, and gases - Properties of fluids: density, viscosity, surface tension, vapor pressure, compressibility, capillary effect - Types of fluids: ideal and real fluid.   

UNIT.11 BASIC CONCEPT

Fluid pressure at a point- Pascal’s law- Total  pressure and  Centre of pressure: Plane and curved surfaces, vertical plane surface submerged in liquid, horizontal  plane surface submerged in liquid, inclined plane surface submerged in liquid, curved plane surface submerged in liquid - Buoyancy and stability of Floating bodies and its engineering applications.
UNIT  111 FLUID DYNAMICS









Laws of kinematics of fluid flow.- Lagrangian and Eulerian method- lines of flow: Stream line, path line and streak line-   Continuity equation: Equation of continuity for one dimensional flow, two dimensional flow and three dimensional flow - momentum and moment of momentum equation- energy equations- Bernoulli's equation for real fluid,

UNIT IV APPLICATIONS OF BERNOULLI'S EQUATION

Pressure measurement using   venture meter, orifice meter, and  pitot tube. 
UNIT V DIMENSIONAL ANALYSIS








Secondary quantities- dimensional homogeneity- methods of dimensional analysis: Reyleigh’s         method, Buckingham's Theorem, model analysis, types of similarities, types of force acting on moving.
UNIT V1 DIMENSIONLESS NUMBER AND MODEL LAWS


Reynold’s number, Froude’s number, Euler’s number, Weber’s number, mach’s number ,Reynold’s model law, Froude’s model law, Euler’s model law, Weber’s model law, mach’s    model law, Model testing of partially submerged bodies-classification of models
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UNIT V11 VISCOUS AND TURBULENT FLOWS







Flow of viscous fluid through circular pipes, Flow of viscous fluid  between two parallel plates, power absorbed in viscous flow, loss of head due to friction in viscous flow, - Turbulent flow:  shear stress in turbulent flow, velocity distribution in Turbulent flow in  pipes, resistance of smooth and rough pipes..

UNIT V111 FLOW THROUGH PIPES

Energy losses in pipes- Energy loss due to friction (major loss)  and minor losses- hydraulic gradient and total energy line- flow through pipes in series, equivalent pipes, flow through parallel pipes, flow through branched pipes, and power transmission through pipes. Water hammer in pipes.
UNIT IX HYDRAULIC TURBINES







Classifications of turbines, basic theory of turbine, Impact of Jet on vanes, impulse turbine: Pelton wheel,  work done and efficiency of pelton turbine. Reaction turbine: Francis turbine and Kaplan turbine, specific  speed of turbines, and performance curves.

UNIT X HYDRAULIC PUMPS

Principles of operations of centrifugal Pump, work done by impeller, losses and efficiencies, Specific speed, characteristic curves of centrifugal pump. Principles of operations of reciprocating Pump, slip and co-efficient of discharge, indicator diagram, Air vessels, Rotating displacement pump: gear pump and vane pump, Turbo blowers. Principles of operations of hydraulic coupling and torque converter.

References:

1. Bansal, R.K. “Fluid mechanics”,Laxmi Publications, 2004

2. Rathakrishnan, E., " Introduction to Fluid Mechanics ", Prentice-Hall, India, 1999.

3. Kumar, K.L., " Fluid Mechanics ", Eurasia Publishing House, 1990.

4.Kesavna, R. Senthil Kumar,S.P.,Vijaya Ramnath.B, Fluid Mechanics, Eswar Press,2005.

5.Khurumi,R.S. Fluid Mechanics, S,Chand & Co,1999
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Code No.  CEM A04 - ELECTRONICS AND MICROPROCESSOR 

MAJOR DIVISIONS:
UNIT1 

- ELECTRONIC COMPONENTS AND DEVICES

UNIT 11 
- OTHER ELECTRONICS DEVICES  

UNIT 111 
- ANALOG CIRCUITS 

UNIT 1V 
- APPLICATIONS OF OPERATIONAL AMPLIFIERS 

UNIT V 
- DIGITAL CIRCUITS









UNIT V1 
- A/D AND D/CONVERTORS: 

UNIT V11
- MEASUREMENTS AND INSTRUMENTS


UNIT V111 
- MEASUREMENT OF NON – ELECTRICAL QUANTITIES

UNIT IX
-INTRODUCTION TO MICROPROCESSORS

UNIT X 
- APPLICATIONS OF MICROPROCESSORS 
UNIT 1 ELECTRONIC COMPONENT AND DEVICES





Resistors, Capacitors, Inductors and Transformers - properties, types and applications, Junction Diodes -characteristics and typical applications, Zener diode, Junction and Field Effect Transistors - structures, characteristics and typical applications
UNIT 11 OTHER ELECTRONICS DEVICES  
Uni junction transistor(UJT): Types of unijunction transistor: original unijunction transistor,programmable unijunction transistor.Unijunction transistor: Construction,  Model,  Symbol, application of UJT is as a relaxation oscillator,  SCR, Application of SCRs like lamp dimming, regulators and motor control. LED, Photodetectors.
UNIT111 ANALOG CIRCUITS










Rectifier and Power - Supply Circuits using diodes, Operational Amplifiers: selection criteria, Speed and DC, types of Operational Amplifiers: general, FET, CMOS, power amps and buffers. Requirements of Operational Amplifiers like: Differential inputs, D.C. amplification, Very high voltage gain, Very high input resistance, Very low output resistance- properties and typical circuits, single-stage amplifiers using BJTs and FETs - Basic definitions and characteristics – Multistage Amplifier Principle
UNIT 1V APPLICATIONS OF OPERATIONAL AMPLIFIERS 
Non-Inverting Amplifier,Inverting Amplifier,With push-pull output, Summing Amplifier, Logarithmizing Amplifier, Voltage Regulator, Comparator,Schmitt Trigger, Astable Multivibrator,Phase Shifter.
UNIT V DIGITAL CIRCUITS










Basics of Boolean Logic, TYPES OF OPERATORS LIKE , AND, OR,NAND ,NOR, XOR, Logic Gates, Flip-Flops: types of flip flops like Clocked SR Flip-Flop,D Flip-Flop,JK Flip-Flop,T Flip-Flop,Triggering of Flip-flops,Master-Slave Flip-Flop,Shift-Registers, Counters:Asynchronous (ripple) counter , Synchronous counter,Decade counter, Up–down counter, Ring counter, Johnson counter and Cascaded counter.Decoders/Drivers, Timer, Display Devices, 
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UNIT V1 A/D and D/A Convertors: 

Concepts, Resolution, Response type:Linear ADCs,Non-linear ADCs, Accuracy,Quantization error,Non-linearity, Sampling rate, Types of ADC: ADC structures: direct conversion ADC or flash ADC, successive-approximation ADC , ramp-compare ADC , delta-encoded ADC, Sigma-Delta ADC , Time-interleaved ADC ,Commercial analog-to-digital converters, Applications. Types of DAC: pulse-width modulator, binary-weighted DAC,The R-2R ladder DAC , The thermometer-coded DAC, Hybrid DACs, DAC performance: Resolution,Maximum sampling frequency, Monotonicity, Dynamic range. 
UNIT V11 MEASUREMENTS AND INSTRUMENTS







Definitions of Accuracy, Precision, Sensitivity, Resolution, Linearity, Range, Measurement of Electrical Quantities - Voltmeter, Ammeter, PMMC instruments, multi range Voltmeter and Ammeter, effect of temperature changes in volt meter, multi range DC volt meter, PMCC volt meter, Ohm meters,  series types Ohm meters , shunt type Ohm meters , volt-ohm-milli-ammeter, merger, Watt-meter, CRO, 

UNIT V111  MEASUREMENT OF NON – ELECTRICAL QUANTITIES
Typical Transducers, Linear displacement transducer, strain measurement using strain gauges, strain gauge calibration, measurement of  pressure, measurement of  torque,  measurement of  linear velocity, measurement of  angular velocity, measurement of  vibration, temperature, measurement of   flow and flow rate, their characteristics and applications - Bridge-circuits, DMM, Scanners and Plotters.
UNIT IX INTRODUCTION TO MICROPROCESSORS 






Architecture of 8-bit processors, Address Modes Instruction set, Assembly-language programming, Peripherals and Interfacing .

UNIT  X  APPLICATIONS OF MICROPROCESSORS 

Data acquisitions - Temperature control - Stepper motor control - Automotive applications Engine control, Suspension system control, Driver information systems.

References:

1. Metha., V.K.., Principles of electronics, 1993

2. Millman J., and Grabel, S., " Integrated Electronics ", Tata McGraw Hill, 1995.

3. Sawhney A.K., " A course in Electrical and Electronic Measurements and Instruments ",

Dhanpat Rai & Sons, 1988.

4. Goankar R.S., " Microprocessor Architecture, Programming and Applications ", Wiley Eastern, 1992.
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Code No. CEM A05 - MANUFACTURING TECHNOLOGY

MAJOR DIVISIONS:

UNIT1

-CASTING PROCESS




UNIT 11 
-SPECIAL CASTING PROCESS

UNIT 111  
-WELDING PROCESS


UNIT 1V 
-ADVANCED WELDING PROCESSES 

UNIT V
-MECHANICAL WORKING OF METALS




UNIT V1
-SHEET METAL FORMING AND PRESS WORKING PROCESS
UNIT V11     
-PRINCIPLES OF METAL CUTTING 

UNIT V111
-CENTRE LATHE AND OTHER TYPES OF LATHE

UNIT IX
-SPECIAL MACHINES









UNIT X
-NEWER MACHINING TECHNIQUES 

UNIT. 1 CASTING PROCESS









Foundry processes, pattern materials, pattern making allowances, types of patterns, types of moulding, molding sand, types of molding sand, properties of molding sand , molding sand  preparations, core and core making, Types of core , types of core ovens. machine molding. Melting furnaces: Cupola, open hearth, Bessemer converter, types of arc furnaces,  

UNIT 11 SPECIAL CASTING PROCESS

Gravity die casting, investment casting, shell moulding,  pressure die casting, types of die casting, hot and cold chamber  die casting, types of centrifugal casting like true centrifugal, semi centrifugal and centrifuging, continuous casting process, ceramic process, full mold casting, defects in castings and remedies, inspection and testing of casting.

UNIT 111  WELDING PROCESS










Types of welding, Arc and Gas welding process, arc welding equipments, arc welding electrodes, functions of coating on electrodes, arc welding methods like Carbon gas, Inert gas, thermit , friction  welding processes, fuel gases, types of flames,   defects in welded joints and remedies, inspection method for welded joints.

UNIT 1V  ADVANCED WELDING PROCESSES 

Submerged arc welding, Atomic hydrogen welding, electro slag welding, electron beam welding, laser beam welding, ultrasonic welding, diffusion welding, explosive welding, plasma welding, and types of resistance welding. Introduction to soldering and brazing.

UNIT V  MECHANICAL WORKING OF METALS







Hot and cold working of metals- drawing processes, squeezing operations,  bending operations, Forging types , forging machines, rolling , types extrusion: forward and backward extrusion, tube extrusion, Rod and tube drawing,  Production of seamless tubes.- - High velocity forming methods.
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UNIT V1 SHEET METAL FORMING AND PRESS WORKING  PROCESS

Sheet metal characteristics, types of presses, types of drives, press accessories, types of dies, shearing operations, bending operations, drawing operations, stretch forming operations, formability of sheet metals, working of special forming process like electro hydraulic forming, electro-magnetic forming, rubber pad forming, metal spinning, explosive forming, peen forming, and super plastic forming. 

UNIT V11 PRINCIPLES OF METAL CUTTING







Metal cutting, methods of metal cutting, Mechanism of cutting, types of chips and its  formation, chip breakers, tool materials, tool geometry, cutting forces, cutting fluids, tool wear and life, machinability, measurement of cutting forces, stress and strain during the chip formation, work done in cutting, metal cutting theories like Merchant theory, and Lee Shaffer’s theory.

UNIT V111  CENTRE LATHE AND OTHER TYPES OF LATHE

Lathe, parts of lathe, Types of lathe, driving arrangements in head stock, feed mechanisms in lathe, work holding devices in lathe, lathe accessories, lathe attachments, operations on lathe, types of taper turning, thread cutting in a lathe. Special lathes like semi- automatic lathe like Capston and Turret lathe, mechanisms in semi- automatic lathe,  work and tool holding devices, single spindle and multi spindle automatics.

UNIT IX  SPECIAL MACHINES









Types of milling machine   and their working principles, work and tool holding devices, types of milling cutter, types of milling processes, milling cutter nomenclature. Types of Grinding machines: rough  grinder, internal grinder, precision grinder, surface grinder, tool and cutter grinder, wheel materials, types of broaching machines, types of boring machines and jig boring machine and their working principles.

UNIT X NEWER MACHINING TECHNIQUES 

Numerical control of machine tools, classification of NC systems, Computer Numerical Control (CNC),  CNC axis conventions, constructions of CNC, tooling for CNC machines, work holding devices, part programming methods, zero points and reference points, formats in part programme, preparatory functions in CNC programming, and Auxiliary functions in CNC programming.

Text Book:

1. Hajra Choudhury S.K and Hajra Choudhury. A.K., Elements of Workshop Technology, Volume I and II, Media Promoters and Publishers Private Limited, Mumbai, 1997.
2. Jain.R.K. " Production Technology ", Khanna Publishers, New Delhi, 1996.References:

3. Sharma.P.C., " A Text book of production Engineering ", S.Chand and Co,Ltd., 1996.

4. " High velocity forming of metals ", ASTME, Prentice Hall of India P.Ltd., New Delhi,1990.

5. Kesavna, R., Vijaya Ramnath.B, Manufacturing Technology II, University Publications, 

(Formerly Laxmi Publication), Delhi,2005.

6. Vijaya Ramnath.B, Manufacturing Technology  I, University Publications, (Formerly Laxmi Publication), Delhi,2005.

6. P.N. Rao, Manufacturing Technology Foundry, Forming and Welding, TMH-2003; 2nd Edition.

7. Kalpakjian, S., “Manufacturing Engineering and Technology”, Pearson EducationIndia Edition, 2006
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Code No. CEM A06 - PRINCIPLES OF ENVIRONMENTAL SCIENCE AND ENGINEERING
MAJOR DIVISIONS:
UNIT 1
  - COMPONENTS OF ENVIRONMENT






UNIT 11
 - ECOSYSTEMS

UNIT 111
 - SCIENCE OF ENVIRONMENT



UNIT 1V
 - ENVIRONMENTAL QUALITY

UNIT V
 - CURRENT ENVIRONMENTAL ISSUES 

UNIT V1
 - BIODIVERSITY

UNIT V11
 - ENGINEERING INTERVENTIONS TO REDUCE THE ENVIRONMENTAL 

                              STRESSES

UNIT V111 
- ENVIRONMENTAL PROTECTION ACT

UNIT IX 
- TOOLS FOR ENVIRONMENTAL MANAGEMENT 


UNIT X 
- INTERNATIONAL CONVENTIONS AND PROTOCOLS
UNIT. 1 COMPONENTS OF ENVIRONMENT







Definition of environment, Components - Water, air and land – water resources like surface water resources, dams, underground water resources;  forest resources like types of forest, timber  extraction, effect of dams on forest. Inter-relationship between components - Subcomponents; Natural and manmade impacts on water, air and land; Environment and development - Concept of sustainable development.

UNIT 11 ECOSYSTEMS
Concept of Ecosystem - Structure and functional components of ecosystem – producer, consumer and decomposer - Development and evolution of ecosystem - Energy flow and material cycling in ecosystem-ecological pyramid, forest ecosystem, grassland ecosystem, desert ecosystem, pond and lake ecosystem.

UNIT 111  SCIENCE OF ENVIRONMENT








Chemistry of water, Physics of water and biology of water, Chemistry of air, Physics of air and biology of air, Chemistry of  land, Physics of land and biology of  land; Stress on the Chemistry, Physics and Biology of water, air and land owing to the impacts;

UNIT  1V  ENVIRONMENTAL QUALITY

Environmental quality objective and goals - Policies on development projects and their impacts, with emphasis on the branch of engineering of the student. Environment Management Fundamentals - Sustainable Development - Implications of human population growth - Limits to growth - Environment and Business Schools
UNIT V CURRENT ENVIRONMENTAL ISSUES







Current Environmental issues at Country level - water pollution: causes, effects , control measures and process of water treatment,  management of municipal sewage, solid waste management: municipal solid waste, causes and effects of urban solid waste.  Hazardous waste and Bio-medical waste - Air pollution: causes and effects of Air pollution, Air pollution due to industries and vehicles; Global issues. Climatic Change,  Ozone layer depletion.  
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UNIT V1 BIODIVERSITY
Biodiversity, value of Biodiversity, Biodiversity at global, national and local levels, hot spots of Biodiversity, threats to Biodiversity, observation of Biodiversity, in-situ and ex-situ conservation of Biodiversity.
UNIT V11 ENGINEERING INTERVENTIONS TO REDUCE THE ENVIRONMENTAL STRESSES


Minimisation of Stress - Principles of Physics, chemistry and biology in engineering interventions such as waste treatment - Flow sheets of engineering interventions relevant to the Engineering discipline of the student –Waste minimisation techniques - Clean technology options - Standards of performance of the interventions.

UNIT V111 ENVIRONMENTAL PROTECTION ACT
 
Pollution Control Boards and Pollution Control Acts , Air (prevention and control of pollution) Act, water (prevention and control of pollution), wildlife protection act, forest conservation act, issues involved in enforcement of environmental legislation. 

UNIT IX TOOLS FOR ENVIRONMENTAL MANAGEMENT 





Environmental impact assessment; Precautionary Principle and Polluter Pays Principle; Constitutional provisions, Legal and economic instruments in Environmental Management; Role of NGOs - Pollution & Waste Management -  Air, Water, Land Pollution - Trades in wastes management -  Approaches to Corporate Ethics & Bio-ethics
UNIT X  INTERNATIONAL CONVENTIONS AND PROTOCOLS
Community participation environmental management works; International conventions and protocols; Environmental Management & Valuation - Environmental Economics - Environmental Taxes Shifts, Green Funding - Corporate Mergers - Environmental Ethics - Trade and Environmental Management - Debt and Environment - GATT / WTO Provisions - Environmental Laws
Text Books:

1 G.M.Masters, Introduction to Environmental Engineering & Science, Prentice Hall, New Delhi, 1997

2. J.G. Henry and G. W. Heike, Environmental Science & Engineering", Prentice Hall International Inc.,

New Jersy, 1996.

References:

1. S. K. Dhameja, Environmental Engineering and Management, S. K. Kataria and Sons, New Delhi, 1999.

2. Shyam Divan and Armin Rosancranz, Environmental Law and Policy in India, Cases, Materials and

Statutes, Oxford University Press, 2001.

3. KURIAN JOSEPH, Environmental Engineering,2005
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Code No. CEM A07 - STATISTICAL QUALITY CONTROL AND RELIABILITY ENGINEERING

MAJOR DIVISIONS:
UNIT 1 
- BASICS OF QUALITY CONCEPTS




UNIT 11 
-ISO 9000-QUALITY SYSTEMS AND TOTAL QUALITY MANAGEMENT
UNIT 111 
- STATISTICAL PROCESS CONTROL
UNIT 1V 
- TYPES OF CONTROL CHARTS

UNIT V 
- ACCEPTANCE SAMPLING







UNIT V1 
- SAMPLING PLANS

UNIT V11 
- LIFE TESTING - RELIABILITY SYSTEMS APPROACH



UNIT V111 
- SYSTEM RELIABILITY

UNIT IX 
- RELIABILITY IMPROVEMENTS
UNIT X 
- RELIABILITY ALLOCATION AND MAINTAINABILITY

UNIT 1 BASIC OF QUALITY CONCEPTS





Definition, meaning of quality, concepts of Quality, quality of performance, quality control, quality costs, Factors influencing quality costs- fundamental statistical concepts, frequency distributions, measure of central tendency, measure of dispersion, normal curve– statistical Tools used in SQC.

UNIT 11 ISO 9000-QUALITY SYSTEMS AND TOTAL QUALITY MANAGEMENT

Organisation for quality, Bureau of Indian Standards – ISO 9000 -  TQM concepts, Need for TQM, principles of TQM,  models of TQM, TQM implementation, Juran trilogy, Deming and Crosby philosophy for quality, KAIZEN, Quality function deployment (QFD), QFD process, and housekeeping.  
UNIT 111  STATISTICAL PROCESS CONTROL





Introduction to SPC, need for SPC, SPC implementation, seven  quality tools, Variation in processes – Factors affecting process,  Process capability, steps in process capability study, Analysis of process capability - control charts , objectives of control charts, general model of control charts,  theory of control charts.

UNIT 1V TYPES OF CONTROL CHARTS
Control carts for variables and Attributes.  X and R  charts for variables, formulae used in control charts for variables, construction procedure for X and R charts, construction procedure for attribute charts, control charts for fraction rejected, (p and np chart),  control charts for non conformities ( c and u charts)- Establishing and interpreting control charts. 
UNIT V ACCEPTANCE SAMPLING









Introduction, symbols used in acceptance sampling, terms used in acceptance sampling, stratified  sampling, random sampling, classification of acceptance sampling, advantage and disadvantages of sampling inspection,
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UNIT V1 SAMPLING PLANS

Introduction, single, double,  and multiple sampling techniques, sequential sampling plan,  Lot-by-lot sequential sampling plan, design of sampling plans,  - Operating .Characteristics Curves  (OCC), definition, parameters of OCC like producer's Risk and consumer's Risk,  OC curve for a general plan, , AQL, - uses of standard sampling plans.

UNIT V11 LIFE TESTING - RELIABILITY SYSTEMS APPROACH




Introduction to reliability, elements of reliability, Life testing - objectives - classification failure, failure rate, failure characteristics - failure data analysis - mean time to failure - maintainability and availability .

UNIT V111 SYSTEM RELIABILITY

Introduction,  system reliability, types of configuration, series and parallel systems: series  and parallel system with two and ‘n’ UNITs, systems reliability in terms of probability of failure - MTBF - Acceptance sampling based on reliability test OC curves .
UNIT 1X RELIABILITY IMPROVEMENTS







Reliability improvement - techniques - use of parato analysis - Design for reliability - Redundancy – standby redundancy – UNIT redundancy, reliability cost trade off.

UNIT X  RELIABILITY ALLOCATION AND MAINTAINABILITY

Reliability allocation for a series systems, Method 1 and method 2, maintainability, system down time, availability , system  availability, reliability and maintainability trade-off,  failsafe systems - optimazation in reliability - product Design - product Analysis Product Development product life cycle.

Text Books:

1.Sridharabatt, Total quality management, 2002,

2. Betster field D.H. " Quality Control ", Prentice Hall Pub (1993) (Revised Edn).

3. Sharma S.C. " Inspection Quality Control and Reliability ", Khanna Publishers

New Delhi (1998).

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

5. Seetharaman,S. and Vijaya ramnath,B., “ Industrial Engineering”, Umesh Publications, Delhi,2006

References:

1. Conner P.D.T.O. " Practical Reliability Engineering ", John Wiley 1993.

2.  Monohar Mahajan, “Statistical Quality Control”, Dhanpat Rai & Sons, 2001
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Code No. CEM A08 - VEHICLE DYNAMICS

MAJOR DIVISIONS:

UNIT 1
-INTRODUCTION

UNIT 11
-VIBRATION OF SINGLE, AND TWO DEGREE FREEDOM  SYSTEMS

UNIT 111
-VIBRATION OMULTI DEGREE FREEDOM SYSTEMS


UNIT 1V
-APPROXIMATE METHODS FOR VIBRATION

UNIT V
-FRAME, SUSPENSION and SPRINGS 

UNIT V1
-TYRES AND WHEELS 

UNIT V11
-FRONT AXLES AND STEERIN MECHANISM





UNIT V111
 -RAKES

UNIT 1X  
-ERFORMANCE OF AUTOMOBILE 







UNIT X
-STABILITY OF VEHICLES 

UNIT. 1 INTRODUCTION










Fundamental of vibration, introduction to of angular and continuous  frequency,  damped natural frequency, vehicle vibration and human comfort, Mechanical vibrating systems. Modelling and Simulation - Model of an automobile .

UNIT 11 VIBRATION OF SINGLE, AND TWO DEGREE FREEDOM SYSTEMS
Vehicle vibration with Single degree freedom: free vibration and forced vibration, vibration due to road roughness, vibration due to engine unbalance. Vehicle vibration with two degree freedom, free vibration, compensated suspension system, Transmissibility of engine mounting, vibration absorber. 
UNIT111 VIBRATION OMULTI DEGREE FREEDOM SYSTEMS


Vibration of Multi degrees of freedom systems - Free, forced and damped vibrations. Magnification factor – Transmissibility of engine mounting, - Closed coupled system - Eigen valve problems - Far coupled Systems - Orthogonality of mode shapes – Modal analysis - Forced vibration by matrix inversion. 

UNIT  1V APPROXIMATE METHODS FOR VIBRATION

Approximate methods for fundamental frequency - Dunkerley's lower bound - Rayleigh's upper bound - Hozler method for close coupled systems and branched systems.

UNIT V  FRAME , SUSPENSION and SPRINGS




Frame, types of  frame, welded type and bolted type, vehicle dynamics and suspension requirement.  Suspension system: Suspension system  using leaf spring and independent Suspension system : Front and rear suspension, Advantages and disadvantages, suspension control device,  Chassis spring, theory of Chassis spring , Spring mass frequency.. Choice of suspension spring rate. Calculation of effective spring rate. Vehicle suspension in fore and apt directions. Ride 
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UNIT V1 TYRES AND WHEELS 

Wheel hop, wheel wobble, wheel shimmy, wheel tramp, wheel static and dynamic unbalance.  Tyre,  tyre construction and manufacturing, tyre design consideration and features, tyre sizes and series,  tyre operation and service, ride characteristics of tyre - Effect of driving and braking torque - Gough's tyre characteristics.

UNIT V11  FRONT AXLES AND STEERIN MECHANISM






Front axle, bearing load on front axle, front wheel alignment, functions  of steering systems, Oversteer, under steer, Ackerman and Davis steering gear, steering column and gears, power steering gears, steady state cornering. 
UNIT V111 BRAKES

Function of automobile brake, braking system, mechanical and hydraulic brake, hand brake, theory of internal shoe brake, effect of expanding mechanism of shoes, braking of vehicle, Effect of braking, driving torques on steering. Effect of camber, transient effects in cornering. Directional stability of vehicles.

UNIT IX  PERFORMANCE OF AUTOMOBILE 







Power of propulsion, tractive and traction , relation between engine revolutions and vehicle speed . road performance curves : acceleration, gradiability and draw bar pull, gear ratio for maximum acceleration, distribution of weight. effort, relation between engine Load distribution. Calculation of Tractive effort and reactions for different drives,

UNIT X. STABILITY OF VEHICLES 

Stabiliy of a vehicle on a slope,  calculation of maximum acceleration, maximum tractive effort and reaction for different derive. Dynamic of a vehicle running on a banked track, stability of vehicle  taking a turn on a curve and a banked road.

Text Books:

1. Gillespie.T.D., " Fundamental of vehicle dynamic society of Automotive Engineers ",

Ic USA, 1992.

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 ", llliffe Books Ltd, London, 1998.

4. Giri.N.K., " Automobile Mechanics ", Khanna Publishers. New Delhi, 1986.

5. Rao.J.S. & Gupta.K., " Theory and Practice of Mechanical Vibrations ", Wiley Eastern

Ltd., New Delhi, 1999.
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Code No. CEM A09 - AUTOMOTIVE MATERIALS AND METALLURGY

MAJOR DIVISIONS:
UNIT 1
 -MECHANICAL PROPERTIES AND BEHAVIOUR OF MATERIALS


UNIT 11 
 -STRAIN HARDENING 

UNIT 111
 -FRACTURE, FATIGUE




UNIT 1V   
 -CREEP, STRESS RUPTURE AND STRESS CORROSION

UNIT V 
 -PROPERTIES AND CHARACTERISTICS OF MATERIALS

UNIT V1 
 -CERAMIC AND COMPOSITE MATERIALS 

UNIT V11  
 -METALLIC MATERIALS FOR AUTOMOTIVE COMPONENTS 

UNIT V111 
 -NON METALLIC MATERIALS FOR AUTOMOTIVE COMPONENTS 

UNIT 1X 
 -HEAT TREATMENT OF MATERIALS 

UNIT X
 -SURFACE TREATMENT
UNIT. 1 MECHANICAL PROPERTIES AND BEHAVIOUR OF MATERIALS



Terminology for mechanical properties, types of mechanical and technological properties,  plastic deformation, deformation by slip and tinning, difference between slip and twinning, crystal defects like point, line, plane and volume defects. 

UNIT. 11 STRAIN HARDENING 

Relationship of cold working to the stress strain curve, Strain hardening  mechanisms, Strengthening material ,  microstructure, texture strengthening and residual stresses, alloying, polyphase mixture, martensitic precipitation, dispersion, fibre and texture strengthening - iron carbon diagram.
UNIT 111 FRACTURE, FATIGUE







Fracture, classification and types, Griffith's theory - mechanism of crack initiation and growth ,Notch effects, stress concentration - Concept of fracture toughness - Ductile brittle transition - Fatigue- factors affecting fatigue. Stress cycles for fatigue testing, Fatigue  mechanism, factors affecting Fatigue  life, Brief theoretical consideration of Fracture, Fatigue, and Corrosion and its control.

UNIT 1V CREEP, STRESS RUPTURE AND STRESS CORROSION

Creep – stages of creep, Creep curve, Ashby deformation mechanism maps, creep mechanism, metallurgical variables of creep. Evaluation of creep behavior and Creep testing, use of creep data, superplasticity.
UNIT V PROPERTIES AND CHARACTERISTICS OF MATERIALS

Castability,  machinability, formability and weldability of engineering materials such as steel, cast iron, alloy steels, brass, bronze and Al alloys. Testing of materials like tension test, compression test, shear test, hardness test like brinell hardness test, Rockwell test, Vicker’s hardness test, and knoop  micro hardness test, Impact tests.
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UNIT V1 CERAMIC AND COMPOSITE MATERIALS 

Properties of ceramics, types of ceramics, new ceramics , advanced ceramics as cutting tools, applications of ceramics.  Composite materials: classifications of Composite materials, component of Composite materials , fabrication techniques, materials for high temperature. Cryogenic wear, corrosion, fatigue, creep and oxidation resistance application.
UNITV11  METALLIC MATERIALS FOR AUTOMOTIVE COMPONENTS 


Properties to be considered for Selecting materials for automotive components,  material for cylinder block, Cylinder head, piston, piston ring, Gudgeon pin, connecting rod, crank shaft, crank case, cam, cam shaft, engine valve, gear wheel, clutch plate, axle, bearings, chassis, spring, body panel - radiator, brake lining etc. 

UNIT V111  NON METALLIC MATERIALS FOR AUTOMOTIVE COMPONENTS 
 Properties to be considered for Selecting non metallic materials, application of non-metallic materials such as composite, ceramic and polymers in automobile. Brief description of other material such as optical and thermal materials concrete, Composite Materials and its uses. Brief introduction to Smart materials  and  Nano-materials and their potential applications.
UNIT IX HEAT TREATMENT OF MATERIALS





Process of heat treatment, types of heat treatment, Heat treatment of steel – Annealing: purpose and process of  annealing, Types annealing.  Normalising, Types, and process of normalizing. Hardening and procedure for hardening, types of hardening. Tempering, process and types of tempering,  The applications of above heat treatments for specific relevance to automotive components.  Iso-thermal transformation diagram, Time Temperature Transformation (TTT)diagrams and critical cooling rate.

UNIT X  SURFACE TREATMENT
Surface hardening techniques like  Induction and flame hardening. Chemical hardening like carburizing , types of carburizing, nitriding, cyaniding,  coating of wear and corrosion resistance like Physical and chemical vapor deposition, Electroplating. Phosphating, Anodizing, hot dipping, thermal spraying, hard facing and thin film coatings. Applications of above surface treatment for automotive components. 

References:

1. Khanna.O.P., " Material Science and Metallurgy ", Dhanapal Rai & Sons, 1992.

2. Kapoor, " Material Science and Processes ", New India Publishing House, 1987.

3. Dieter.G.E., Mechanical Metallurgy, McGraw Hill, New York, 1972.

4. K.M.Gupta, Materials Science, Umesh Publication
5. Raghavan.V., Physical Metallurgy, Principle and Practice, Prentice Hall, 1995.

6. Bawa.H.S., Materials Metallurgy, McGraw-Hill, 1996.

7. Avner S.H". Introduction to Physical Metallurgy" McGraw-Hill, New York, 1982.

8. Srivastava, Srinivasan - Science of Materials Engineering, NewAge Publication
.
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Code No. CEM A010 - PRINCIPLES AND THEORY OF IC ENGINES

MAJOR DIVISIONS:
UNIT 1

 - INTRODUCTION TO I.C ENGINES


UNIT 11
 - FUELS OF IC ENGINES

UNIT 111
 -COMBUSTION OF SI ENGINES


UNIT 1V
 -COMBUSTION OF CI ENGINES 

UNIT V
 -COMBUSTION MODELLING SI ENGINES

UNIT V1
 -COMBUSTION MODELLING CI ENGINES 

UNIT V11
 -ADVANCES IN IC ENGINES 

UNIT V111
 -EMISSION OF IC ENGINE

UNIT 1X
 -OPERATION AND PERFORMANCE


UNIT X
 -TESTING OF SI AND CI ENGINES.

UNIT. 1 INTRODUCTION TO  I.C ENGINES








Engine classification, Air standard cycles, Otto cycle, Diesel cycle, Dual cycle, Comparison of Otto, Diesel and Dual cycles, Stirling cycle, Ericsson cycles, Actual cycle analysis, Two and four stroke engines, SI and CI engines, Valve timing diagram, Rotary engines, stratified charge engine. 

UNIT 11 FUELS OF IC ENGINES
 
Fuels for SI and CI engine , Important qualities of SI and CI engine fuels, Rating of SI engine and CI engine fuels, Dopes, Additives, Gaseous fuels, LPG, CNG, Biogas, Producer gas, Alternative fuels for IC engines, rating of fuels for both SI and CI engines, 

 UNIT111 COMBUSTION OF SI ENGINES







Homogeneous and heterogeneous mixture, SI engine combustion , stages of SI engine combustion , Flame velocity and area of flame front, factors influencing the flame speed, rate of pressure rise, abnormal combustion, knocking phenomenon in SI engines, effect of engine variables on Knock, combustion chamber for SI engines, Combustion stoichio metry of petrol, diesel, alcohol and hydrogen fuels - Chemical energy and heating values - Chemical equilibrium and maximum temperature. 

UNIT 1V COMBUSTION OF CI ENGINES 

Stages of combustion in CI engines, air fuel ratio, delay period or ignition lag, variables effecting delay period, diesel knock, methods of controlling diesel knock, CI engine combustion chamber requirements, types of combustion chambers, cold starting of CI engine and cold starting aids.


UNIT V COMBUSTION MODELLING SI ENGINES 







Variable on flame propagation, abnormal combustion, effect of detonation, detonation and engine variables and other factors affecting knocking and its prevention, theory of detonation in SI engines and chemistry of detonation, control of detonation surface ignition, design principle of combustion chamber, types of combustion chamber and their comparison.
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UNIT V1 COMBUSTION MODELLING CI ENGINES 
    
Introduction, ideal diesel cycle, simulation with air as the working medium, deviation between actual and ideal cycle. CI engine simulation with adiabatic combustion: engine details, naturally aspirated operation, calculation of work output and efficiency, super charged operation,

UNIT V11 ADVANCES IN IC ENGINES









Adiabatic and L.H.R. engines - MAN combustion chamber and multi fuel engines, Stratified charged and lean burn engines - stirring engine and  Wankel engine, Locomotive and marine engines. Trouble Shooting and Overhauling of Engines.

UNIT V111 EMISSION OF IC ENGINE

Emission from SI engine, effect of engine maintenance on exhaust emission control of SI engine, diesel emission, diesel smoke and control, diesel and control comparison of gasoline and diesel emission., measurement and calculation for of emission constituents.
UNIT 1X OPERATION AND PERFORMANCE







Computer control of engine parameters for pollution control and better efficiency - Closed loop control of engine parameters - Hybrid operation - performance maps. Performance parameters, Basic measurements, Blow by measurement.
UNIT X  TESTING OF SI AND CI ENGINES.
Measurements of speed, air flow, fuel consumption, indicated power brake power, frictional horse power, and smoke, testing of engines as per Indian Standard 10001, performance test for variable speed I C Engines, heat balance sheet, governing test for constant speed IC engines, effect of fuel injection parameters in CI engines and ignition advance of SI engines on performance of engine.
Text Books:

1. Ganesan.V., " Internal combustion engines ", Tata McGraw Hill Publishing Co, 1994.

References:

2. John.B., Heywood, " Internal Combustion Engine Fundamentals ", McGraw Hill Publishing

Co., New York, 1990.

3. R. Yadav  . I.C Engine, Central Publishing House, Allahabad.

4. Mathur & Sharma,  “A Course in International Combustion Engines”, Dhanpat Rai & Sons
20
Code No. CEM A011 - INTRODUCTION TO COMBUSTION AND HEAT TRANSFER
MAJOR DIVISIONS:

UNIT 1 
 -INTRODUCTION TO COMBUSTION PRINCIPLES 

UNIT 11 
 -COMBUSTION PROCESS IN IC ENGINES

UNIT 111 
 -NORMAL, ABNORMAL COMBUSTION IN SI ENGINES 

UNIT 1V 
 -DETONATION AND KNOCKING

UNIT V  
 -COMBUSTION IN CI ENGINES 

UNIT V1 
 -STAGES OF COMBUSTION IN CI ENGINES 

UNIT V11
 -HEAT TRANSFER IN IC ENGINES


UNIT V111
 -FUEL SAVINGS IN IC ENGINES

UNIT 1X 
 -EXPERIMENTAL INVESTIGATION OF COMBUSTION IN IC ENGINES

UNIT X 
 -HEAT TRANSFER IN IC ENGINE
UNIT. 1  INTRODUCTION TO COMBUSTION PRINCIPLES 





Thermodynamics, concepts of combustion, homogeneous mixture and heterogeneous  mixture- Combustion equations, heat of combustion Theoretical flame temperature, chemical equilibrium and dissociation. 

UNIT 11 COMBUSTION PROCESS IN  IC ENGINES
Theories of Combustion, Pre-flame reactions, Reaction rates, Laminar and Turbulent Flame Propagation in engines Combustion in premixed and diffusion flames. Combustion in SI engines, stages of combustion in SI engines, Combustion in CI engines, stages of combustion in CI engines
UNIT 111 NORMAL, ABNORMAL COMBUSTION IN SI ENGINES




Initiation of combustion, flame velocities, normal and abnormal combustion, Knocking combustion, pre-ignition, knock and engine variables, features and design consideration of combustion chambers, stratified charge combustion, concepts of lean burn engines, heat release correlations. Stages of combustion - Flame propagation - Rate of pressure rise - Cycle to cycle variation – Abnormal combustion –

UNIT 1V DETONATION AND KNOCKING
 Theories of detonation - Effect of engine operating variables on combustion, phenomenon of knocking in SI engines, reasons for knocking , disadvantages of knocking  effect of engine variables on knocking like density factor, time factor, composition factor , combustion chamber for SI engines.  
UNIT V COMBUSTION IN CI ENGINES






Vaporization of fuel droplets and spray formation, air motion, swirl, squish, tumble flow, velocities, swirl measurement, delay period correlations, diesel knock and engine variables, features and design considerations of combustion chambers, heat release correlations. Diesel knocks.










21
UNIT V1 STAGES OF COMBUSTION IN CI ENGINES 
Combustion in compression ignition engines, stages of combustion in CI engines : Ignition delay period, period of rapid combustion, period of controlled combustion, period of after burning.  Factors affecting delay period: compression ratio, engine speed, output, injection timing, quality of fuel, intake pressure and temperature. Knocking phenomenon in CI engines, combustion chambers  for CI engines.

UNIT V11 HEAT TRANSFER IN IC ENGINES








Basic definitions - Convective heat transfer - Radiative heat transfer - Heat transfer, temperature distribution and thermal stresses in piston - Cylinder liner - Cylinder head - fins and values.

UNIT V111 FUEL SAVINGS IN IC ENGINES
 

Procedure for saving fuel, adjustment needed, trends in engine and vehicle design for fuel economy. New engine testing to run on any fuel mix, passenger cars for tomorrow will be lighter and fuel efficient, electric vehicle. 
UNIT1X  EXPERIMENTAL INVESTIGATION OF COMBUSTION
IN IC ENGINES

Photographic studies of combustion processes - P-q diagram in SI and CI engines. Anemometry – Temperature measurement in piston .

UNIT X HEAT TRANSFER IN IC ENGINE

Water and air cooling of engines, combustion systems and variation of gas temperatures, heat transfer coefficients, calculations of heat rejection to coolant. Heat transfer, temperature distribution and thermal stress in piston, piston ring, cylinder liner. Heat transfer through cylinder head, fins and valves, Effect of various operating parameter on engine heat transfer.
Text Books:

1. Fundamentals of Internal Combustion Engine by Gill, Smith,Ziurs, Oxford & IBH Publishing CO.
2. SPALDING.D.B., " Some fundamental of Combustion ", Butterworth Science

Publishcations, London, 1985.

3. Ramalingam, K.K., Internal Combustion Engines, Scitech Publications (India) Pvt.Ltd.,2000

References:

1. Lewis.B., Pease.R.N. and Taylor.H.S., " Combustion Process High Speed Gas dynamics

and Jet Propulsion Series ", Princeton University Press, Princeton, New Jersey, 1976.

2. Taylor.E.F. " The Internal Combustion Engines ", International Text Book Co., Pennsylvania, 1982.

3. Ganesan.V. " Internal Combustion Engines ", Tata McGraw Hill Co., 1994.

4. I.C Engine, by R. Yadav, Central Publishing House, Allahabad.

5.Automobile Engineering - Narang.

6. Automotive Mechanics- Crouse

7. Automobile Engineering - Newton and Steeds
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Code No. CEM A012 - AUTOMOTIVE ELECTRONICS SYSTEMS
MAJOR DIVISIONS:
UNIT1

 -INTRODUCTION TO AUTOMOTIVE ELECTRONICS 

UNIT 11
- ENGINE ELECTRONICS

UNIT 111 
-APPLICATIONS OF SENSORS


UNIT 1V 
-APPLICATIONS OF ACTUATORS 

UNIT V 
-GASOLINE INJECTION SYSTEM 

UNIT V1
-DIESEL INJECTION SYSTEM 

UNIT V11 
-IGNITION SYSTEMS 

UNIT V111
- DIGITAL ENGINE CONTROL SYSTEM

UNIT 1X
- ENGINE EMISSIONS AND THEIR CONTROL

UNIT X
- ELECTROMAGNETIC INTERFERENCE SUPPRESSION

UNIT. 1 INTRODUCTION TO AUTOMOTIVE ELECTRONICS





Current trends in modern Automobiles, Open loop and closed loop systems – about electronics Components for electronic engine management. Electronic management of chassis system - Vehicle motion control.
UNIT 11 ENGINE ELECTRONICS

 Typical engine management systems, position displacement and speed sensing: inductive transducer, hall effect pickup, potentiometers, LVDT, electro optical sensors. Temperature measurement: Thermistors, thermocouples, resistance temperature detector.
UNIT111 APPLICATIONS OF SENSORS






 
Introduction, basic sensor arrangement, types of sensors such as - oxygen sensors, Crank angle position sensors , pressure measurement: strain gauge sensors, capacitance transducers, peizpelectric sensors. Intake air flow measurement: hot wire, flap type and vortex sensors. Exhaust oxygen sensors.
UNIT 1V APPLICATIONS OF ACTUATORS 

Fuel metering / vehicle speed sensor and detonation sensor - Altitude sensor, flow sensor. Throttle position sensors, solenoids, types of solenoids, stepper motors, applications of steeper motors in actuators, relays.
UNIT V GASOLINE INJECTION SYSTEM 

Types of injection system, component of injection system,  Open loop and closed loop systems, Mono point, Multi point , group gasoline injection system and Direct injection systems - Principles and Features, Bosch injection systems.
UNIT V1 DIESEL INJECTION SYSTEM 

Inline injection pump and injector , classification of injection system, air, solid, UNIT and common rail distributor system,  Construction and principle of operation, Common rail and UNIT injector system - Construction and principle of operation of injection pump, injection pump governor, mechanical governor, pneumatic governor and nozzle. Fuel injector, electronic diesel injection system.
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UNIT V11 IGNITION SYSTEMS 

Energy requiring for Ignition, ignition fundamentals, Types of solid state ignition systems, battery ignition system, dwell angle, high energy ignition distributors, Electronic spark timing and control, magneto ignition systems, modern ignition systems, ignition timing and engine parameters, spark advance mechanisms.

UNIT V111  DIGITAL ENGINE CONTROL SYSTEM







Open loop and closed loop control systems - Engine cranking and warm up control - Acceleration enrichment - Deceleration leaning and idle speed control. Distributor less ignition - Integrated engine control system, Exhaust emission control engineering.

UNIT 1X  ENGINE EMISSIONS AND THEIR CONTROL
Air pollution due to IC engines, engine emissions, hydrocarbons, hydrocarbon emissions, hydrocarbon emissions from two stroke engines, and from IC engines, carbon monoxide emissions, emission control methods, catalytic converters.

UNIT X  ELECTROMAGNETIC INTERFERENCE SUPPRESSION




Electromagnetic compatibility - Electronic dash board instruments - Onboard diagnosis system. security and warning system. Combined ignition and fuel management systems.. Hybrid vehicles and fuel cells.

Text Books:

1. William B.Riddens, " Understanding Automotive Electronics ", 5th Edition,

Butterworth, Heinemann Woburn, 1998.

2. Tom Weather Jr and Cland C.Hunter, " Automotive Computers and Control

System ". Prentice Hall Inc., New Jersey.

References:

1. Young. A.P. and Griffths.L. " Automobile Electrical Equipment ", English

Language Book Society and New Press.

2. Crouse. W.H., " Automobile Electrical equipment ", McGraw Hill Book Co Inc., New

York, 1955.

3. Robert N Brady, " Automotive Computers and Digital Instrumentation ". A reston Book.

Prentice Hall, Eagle Wood Cliffs, New Jersey, 1988.

4. Bechtold., " Understanding Automotive Electronic ", SAE, 1998.

5. T.Mellard, " Automotive Electronics ".

6. Automobile Engineering - Newton and Steeds.

7. Tom Denton, Automotive Electrical and Electronic Systems, Edward Arnold,1995
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SYLLABUS FOR SECTION B

Code No.CEM B01 - METROLOGY AND MEASUREMENT

MAJOR DIVISIONS:

UNIT I
 
- CONCEPT OF MEASUREMENT AND LINEAR MEASUREMENTS


UNIT II 
-ANGULAR MEASUREMENTS 

UNIT III 
-MEASUREMENT OF SCREW THREAD





UNIT IV 
-MEASUREMENT OF GEAR

UNIT V
 -PRESSURE MEASUREMENT

 UNIT V1 
 -FLOW MEASUREMENT 

UNIT V11
 -TEMPERATURE MEASUREMENT 

UNIT V111
 -THERMISTORS AND THERMOCOUPLES 

UNIT IX 
 -LOAD MEASUREMENT







UNIT X              -TORQUE MEASUREMENT
UNIT – I CONCEPT OF MEASUREMENT AND LINEAR MEASUREMENTS


Generalized measurement system, UNIT and standards, measuring instruments, Errors in measurement & calibration, precision accuracy, sensitivity , readability of instruments, systematic and random errors - Length standards - Length measuring instruments - Vernier, micrometers, dial gauges, comparators like mechanical ,electrical, pneumatic ,Slip Gauges and their types. 

UNIT II  ANGULAR MEASUREMENTS 

Angle standards, Angular measuring instruments - bevel protractor and their types like vernier bevel protractor, universal bevel protractor, optical bevel protractor, universal angle gauge, spirit level, sine bar , sine bar  and dial gauge, sine bar  and sprit level, sine bar fixtures, angle dekkor,-  measurement of straightness using sprit  level  and measurement of  flatness - Measurement of surface finish using Tomlinson surface meter and Taylor – Hobson meter
UNIT – III  MEASUREMENT OF SCREW THREAD




Various elements of thread , errors in threads, measurement of major and minor diameter, effective diameter measurement methods like one wire, Two wire & three wire method - effective diameter measurement  of taper threads, effective diameter measurement  of internal threads, measurement of pitch, thread gauge and thread  comparator  

UNIT – IV MEASUREMENT OF GEAR
Types of gear, Various elements of gears, sources of errors in  gear manufacturing, - measuring techniques of gears: constant-chord  method, base pitch measuring instruments, and the base tangent method, tooth thickness measurement: tangent gear tooth  caliper, test plug method, Gleason gear testing machine,  composite error measurement.



UNIT – V  PRESSURE MEASUREMENT






Diaphragm - various elastic elements - Transduction methods – Potentio metric strain gauge, variable reluctance and capacitive device, LVDT type transducer, piezo electric transducers and its application to high speed engine. Farnboro Engine indicator. Low pressure measurement - McLeod gauge, pirani gauge, thermocouple type conductivity gauge.
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UNIT – V1  FLOW MEASUREMENT 
Classification of flow meters - Orifice plate, venturimeter, flow nozzles, pitot tubes, , electromagnetic flow meters, anemometers, ultrasonic and magnetic flow meters, alcolck viscous flow meter, variable area flow meter: rotameter, cylinder and piston type of flow meter
UNIT – V11 TEMPERATURE MEASUREMENT






Temperature scales - Mechanical temperature sensors, bimetallic thermometer, pressure gauge thermometer, liquid filled systems, gas filled systems, liquid vapor filled systems, electrical resistance thermometer their measuring circuits – applications of above systems.
UNIT – V111 THERMISTORS AND THERMOCOUPLES 

 Basic principles of Thermistors and    types of thermocouples, laws, construction, circuits - Radiation methods – principles  of Optical pyrometer, working of optical pyrometer and types of optical pyrometer, applications of thermistors, thermocouples and optical pyrometer
UNIT – IX LOAD MEASUREMENT






Force measuring devices, balances, platform scale weigh bridges, types of force meter: hydraulic, pneumatic, electric force transducer and strain gauge  load cells. Strain measurement: Types of strain gauges and their working, strain gauge circuits, temperature compensation. Strain rosettes, calibration. 
UNIT – X TORQUE MEASUREMENT
Torque measurement, prony brake, rope brake. Dynamometers. Electric cradle dynamometer, Eddy current dynamometers. Hydraulic dynamometer, Transmission and chasis dynamometer. 
Text Books:

1. Jain.R.K., " Engineering Metrology " Khanna Publishers, New Delhi, 1994.

2. Rangan.C.S., Sarma.G.E. And Mani.V.S.V., " Instrumentation Devices And Systems "

Tata Mcgraw Hill Publishing Co., New Delhi, 1990.

References:

1. Patranabis.D., " Principles Of Industrial Instrumentation ", Tata Mcgraw Hill Publishing

Co., New Delhi, 1996.

2. Beckwith.T.G. & Buck.N.L., " Mechanical Measurements ", Oxford And Ibh Publishing

House, New Delhi, 1990.

3. Jain.R.K., " Mechanical & Industrial Measurements ", Khanna Publishers, New Delhi, 1990.

4. Gaylor.F.W. And Shotbolt.C.R., " Metrology For Engineers ", Elbs Edition, 1990.

5. Khare And Vajpayee, " Dimensional Metrology ", Oxford Ibh Publishing Co, New Delhi, 1990.

6. Vijaya Ramnath, B, Elanchezhian,C, Sunder Selwyn, T,” Engineering metrology and measurements”, Anuradha Publications, 2006, Chennai.
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Code No. CEM B02 - ENGINEERING DESIGN

MAJOR DIVISIONS:

UNIT I
 
-INTRODUCTION










UNIT II 
-PRINCIPLES OF DESIGN OPTIMIZATION

UNIT 111  
-LIMITS, FITS, SURFACE FINISH AND DESIGN OF SHAFTS



UNIT 1V 
-DESIGNS OF COUPLINGS

UNIT V 
-DESIGN OF SPUR GEAR









UNIT V1  
-DESIGN OF BEVEL GEARS AND WORM GEARS 

UNIT V11 
-DESIGN OF MAJOR COMPONENTS OF IC ENGINE

UNIT V111 
 -DESIGN OF PISTON ASSEMBLY

UNIT 1X 
 -DESIGNS OF BALL BEARINGS




UNIT X 
-DESIGN OF JOURNAL BEARINGS

UNIT – I INTRODUCTION










Classification of design – analysis of design, Engineering materials and their physical properties applied to design - Selection of material – types of loading, Factors of safety in design - Endurance limit of material - Determination of endurance limit for ductile material – Direct, bending, torsional and impact stress equations, principal stresses and principal strains. 

UNIT II PRINCIPLES OF DESIGN OPTIMIZATION

Principles of design optimization - Future trends – CAD based design and their applications in engineering field  - Euler's formula – Theories of failure - Rankine's formula - Tetmajer's formula - Johnson formula - Design of push - rods –eccentricity loaded columns - Reduction of stress concentration

UNIT – 111 LIMITS, FITS, SURFACE FINISH AND DESIGN OF SHAFTS



Definitions - Types of tolerances - Geometrical tolerances - Types of fits - Design consideration of interference fits - Surface finish - Surface roughness - Design of power transmission shafts- types of shafts, Cause of failure in shafts, Materials for shaft, Stresses in shafts, Design of shafts subjected to twisting moment, bending moment and combined twisting and bending moments, Shafts subjected to fatigue loads, critical speed of shafts.

UNIT – 1V DESIGNS OF COUPLINGS

Design for rigidity- Keys and Couplings, Types of keys, Selection of square and flat keys, Strength of sunk key, design procedure of key,  splines, types of splines, design of splines,  Couplings- purpose of coupling, classification of shaft coupling , Design of rigid and flexible couplings, design of flange coupling,  - Design of closely coiled helical springs

UNIT –V DESIGN OF SPUR GEAR









Types of failures, requirement of spur gear, spur gear terminology, Design considerations - strength of gear teeth - Lewis equation - - Dynamic tooth load – stress concentration, surface compressive stress, beam strength, plastic deformation, gear materials, Design of spur gears. Helical gears, types of helical gears, terms used in helical gear, force on teeth, UNIT load, herringbone gears and its types, Terminology of herringbone gears design of helical and herring bone gear.
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UNIT –V1 DESIGN OF BEVEL GEARS AND WORM GEARS 

Bevel gears, terminology, forces on bevel tooth, surface compressive stress, beam strength, design procedure for bevel gear.  Worm gear, terminology, centre distance, beam strength, losses, and design procedure for worm gear. Design of valve gearing. Applications of bevel and worm gear.

UNIT – V11 DESIGN OF MAJOR COMPONENTS OF IC ENGINE





Functions of flywheel, structure of fly wheel, materials for fly wheel, , Determination of the mass of a flywheel for a given co-efficient of speed fluctuation. Engine flywheel – design of fly wheel rim, stresses of rim of flywheels. Design of hubs, shaft, key and arms of flywheel - Turning moment diagram.  

UNIT V111: DESIGN OF PISTON ASSEMBLY

Materials for piston, Design of piston system, Materials for connecting, design connecting rod and its assembly, crankshaft system

.

UNIT – 1X DESIGNS OF BALL BEARINGS








Types of bearings, Types of ball and roller bearings, Bearing material, Bearing life - Static load capacity - Dynamic load capacity - Boundary lubrication and lubrication of bearings - Oil flow and temperature rise, design of ball bearings.

UNIT – X: DESIGN OF JOURNAL BEARINGS
Types of journal , , sliding contact bearing materials, terms used in hydro dynamic journal bearing, critical pressure on journal bearing, heat generated and dissipated by journal bearing, Design of Journal bearings

References:

1. Machine Design-Sharma and Agrawal, S.K. Katara & Sons
2. Jain. R.K. "Machine Design ", Khanna Publishers, 1992.

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

4. Hall Allen.S & Others, " Machine Design ", Schaum Publisher Co.. 1982.

5. Shigley, " Machine Design " McGraw Hill, 1981.

6. Design Data Book, PSG College of Technology, Coimbatore, 1992.

7. Bhandari.V.B. "Design of Machine elements ", Tata McGraw-Hill Publishing Co.

Ltd., New Delhi, 1990.

       8. Mechanical Engineering Design – Joseph E. Shigely, McGraw Hill Publications.

        9.  Gordon P.Blair, Basic design of Two-stroke Engines, S.A.E., 1992.

     10. Gordon P.Blair, Advanced Concepts of Two-stroke Engines, S.A.E., 1990.
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Code No. CEM B03 - COMPUTER SIMULATION OF IC ENGINES PROCESS

MAJOR DIVISIONS:

UNIT .1
 -INTRODUCTION




UNIT II
 -ADIABATIC FLAME TEMPERATURE 

UNIT 111
- SI ENGINE SIMULATION WITH AIR AS WORKING MEDIUM 

UNIT 1V 
-CI ENGINE SIMULATION WITH AIR AS WORKING MEDIUM

UNIT V 
-SI ENGINE SIMULATION WITH PROGRESSIVE COMBUSTION 

UNIT V1
-CI ENGINE SIMULATION WITH PROGRESSIVE COMBUSTION

UNIT V11
- SIMULATION OF 2-STROKE SI ENGINE 

UNIT V111
- DESIGN AND EVALUATION OF SIMULATION EXPERIMENTS 

UNIT 1X 
 -DIESEL ENGINE SIMULATION

 UNIT X  
-CI ENGINE SIMULATION WITH GAS EXCHANGE PROCESS

UNIT .1 INTRODUCTION









Introduction - Simulation principles - Simulation using computers. Validation of models Heat of reaction – definition of heat of  reaction,  Measurement of constant pressure - Measurement of constant volume, bomb calorimeter, calculation of higher and lower heat value of fuels,  – advantages of computer simulation,  

UNIT II ADIABATIC FLAME TEMPERATURE
Complete combustion in C/H/O/N Systems, Constant volume adiabatic combustion, constant pressure adiabatic combustion. Calculation of adiabatic flame temperature - Isentropic changes of state and expansion process.

UNIT .111 SI  ENGINE SIMULATION WITH AIR AS WORKING MEDIUM



Introduction, ideal petrol cycle, Deviation between actual and ideal cycle - Problems, SI engine simulation with adiabatic combustion, temperature drop due to fuel vapourisation, full throttle operation - efficiency calculation, part-throttle operation, super charged conditions.

UNIT 1V CI  ENGINE SIMULATION WITH AIR AS WORKING MEDIUM

Introduction, ideal diesel cycle, simulation with air as the working medium, deviation between actual and ideal cycle. CI  engine simulation with adiabatic combustion: engine details, naturally aspirated operation, calculation of work output and efficiency, super charged operation,

UNIT .V SI  ENGINE SIMULATION WITH PROGRESSIVE COMBUSTION


SI Engines simulation with progressive combustion with gas exchange process, Heat transfer process, friction calculation, compression of simulated values, validation of the computer code, engine performance simulation, pressure crank angle diagram and other engine performance.

UNIT .V1 CI ENGINE SIMULATION WITH PROGRESSIVE COMBUSTION

Introduction, progressive combustion, combustion modeling, zero-dimensional combustion model, heat release and heat transfer models, engine performance simulation.
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UNIT .V11 SIMULATION OF 2-STROKE SI ENGINE





Scavenging process , Cross scavenging, Loop scavenging, Uniflow scavenging simulations of the actual firing performance of two-stroke engines, Engine and porting geometry, gas flow, The calculations of power, torque, air flow rate, fuel consumption, gaseous exhaust emissions, and intake and exhaust noise output. 
UNIT V111 DESIGN AND EVALUATION OF SIMULATION EXPERIMENTS 

Variance reduction techniques. Antithetic variables. Variables verification and validation of simulation models.  Simulation exercises using computers- MATLAB SimuLink, ProE / ICEM, CFD Analysis, FE Analysis.
UNIT .1X DIESEL ENGINE SIMULATION







Multi zone model for combustion, different heat transfer models, equilibrium calculations, simulation of engine performance, simulation for pollution estimation.
UNIT X CI ENGINE SIMULATION WITH GAS EXCHANGE PROCESS

 Gas exchange process, heat transfer process, friction calculation, camparison and validation of results, engine performance simulation, brake mean effective pressure, brake thermal efficiency, mechanical efficiency, volumetric efficiency, effect of speed on performance.

References:

1. Ganesan.V. " Computer Simulation of spark ignition engine process ",

Universities Press (I) Ltd, Hyderbad, 1996.

2. Ramoss.A.L., " Modelling of Internal Combustion Engines Processes ",

McGraw Hill Publishing Co., 1992.

3. Ashley Campbel, " Thermodynamic analysis of combustion engines ", John

Wiley & Sons, New York, 1986.

4. 4. Benson.R.S., whitehouse.N.D., " Internal Combustion Engines ", Pergamon Press,

oxford, 1979.

5. Ashley S.Campbell, Thermodynamic Analysis of Combustion Engines, John Wiley and Sons, 1980.

6. V.Ganesan, Computer Simulation of Spark Ignition Engine Processes, Universities Press, 1995.

7. Gordon P.Blair, The Basic Design of two-stroke engines, SAE Publication, 1990.

8. J.I.Ramos, Internal Combustion Engine Modeling. Hemisphere Publishing Corporation, 1989.

9.  J.N.Mattavi and C.A.Amann, Combustion Modeling in Reciprocating Engines, Plenum Press, 1980.

10. Ganesan.V. " Computer Simulation of compression  ignition engine process ",

Universities Press (I) Ltd, Hyderbad, 1996.
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Code No. CEM B04 - MICROPROCESSOR APPLICATION IN AUTOMOBILES

MAJOR DIVISIONS:

UNIT 1 
-ARCHITECTURE of 8085








UNIT 11 
-ARCHITECTURE OF OTHER MICROPROCESSOR

UNIT 111
-INSTRUCTION SET









UNIT 1V 
-TIMING DIAGRAMS

UNIT V 
-ASSEMBLY LANGUAGE PROGRAMMIMG





UNIT V1  
-CONDITIONAL STATEMENT

UNIT V11      -PERIPHERALS AND INTERFACING







UNIT V111    
-ANALOG TO DIGITAL CONVENTOR (ADC) and DIGITAL TO ANALOG

                               CONVENTOR (DAC)

UNIT.IX 
-APPLICATIONS OF MICROPROCESSOR





UNIT X 
-OTHER APPLICATIONS

UNIT 1 ARCHITECTURE of 8085








General 8 bit micro processor and its architecture, features of 8085 A, Architecture of 8085: register, ALU, instruction decoder, address buffer, address/data buffer, incrementer, interrupt control, serial I/O, control, timing and control circuit.

UNIT 11 ARCHITECTURE OF OTHER MICROPROCESSOR

Z-80 and MC 6800 MPU and its pin function -Architecture - Function of different sections.

UNIT 111 INSTRUCTION SET









Instruction format , opcode format, - addressing modes: immediate addressing mode, register addressing mode, direct addressing mode, indirect addressing mode,   - instruction set of 8085: data transfer group,  arithmetic group, logic group, branch group, stack, machine control group, MPU-T-STATE - Machine cycle and instruction cycles – 

UNIT 1V TIMING DIAGRAMS

Timing diagrams: instruction cycle, machine cycle and T-state, representation of signal, signal timing, 8085 machine cycle and their timing, 8085 state transition diagram,  - Different machine cycles - Fetch and execute operations - estimation of execution times.

UNIT V. ASSEMBLY LANGUAGE PROGRAMMIMG





Construct of the assembly language programming – assembly language structure, assembly instruction format, assembler directives, variables, suffix and operators, modular programming, Assembly format of 8085 - Assembly Directive - Multiple precision addition and subtraction – 

UNIT V1   CONDITIONAL STATEMENT

BCD to Binary and Binary to BCD, Multiplication, Division, Code conversion using look up tables - Stack and subroutines. Macros, passing parameters in macro, local variables in a macro, placing macro definition in their own module, conditional statement:  conditional assembly statement in Macros, 
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UNIT V11.PERIPHERALS AND INTERFACING  







Programmable parallel interface, Serial I/O interface Interrupt structure - Programmed I/O - Interrupt driven I/O, programmable DMA controller: software and hardware controlled data transfer, DMA cycles, INTERFACING DEVICES: Types of interfacing devices - Input / Output ports 8212, 8255, 8251, 8279. Octal latches and tristate buffers. 

UNIT V111 ANALOG TO DIGITAL CONVENTOR (ADC) and DIGITAL TO ANALOG CONVENTOR (DAC)

ADC 0804 family, ADC 0808/0809 features, ADC 7109, is interfacing ADC 0808 with 8085, interfacing ADC 7109 with 8085, interfacing ADC 0803/0805/0805 to 8086 microprocessor, interfacing ADC 0803/0805/0805 to 8086 microprocessor using 8255. DAC 1408/-0808, DAC 0830, is interfacing 1408/0808 DAC with 8085, interfacing DAC 0830 with 8086, interfacing DAC0830 with 8086 using 8255.Switches, LED's ROM and RAM interfacing.

UNIT.IX APPLICATIONS OF MICROPROCESSOR






Data acquisitions - Temperature control - Stepper motor control - Automotive applications like Engine control, Suspension system control, Driver information systems.

UNIT X OTHER APPLICATIONS

 Development of a high speed, application in industrial process control like speed control of DC motor, prototype microprocessor based instrument, robotics, embedded control, high precision learning control system for the engine control.

Text Book:

1. Ramesh, Goankar.S., " Microprocessor Architecture Programming and Applications ",Wiley Eastern Ltd., New Delhi, 1986.

References:

1. Aditya.P.Mathur, “Introduction to Microprocessors ", III Edition, Tata McGraw-Hill Publishing Co Ltd., New Delhi, 1989.

2. Ahson.S.I. " Microprocessors with Applications in Process Control ", Tata McGraw-Hill,New Delhi, 1986.

3. SAE Transactions, 1986 Sec 3.

4. Jabez Dhinagar.S., " Microprocessor Application in Automoblies ".

5. L.Bianco and A.Labella., " Automotive Micro Electronics ", Elsevier science publishers. 1986
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Code No. CEM B05 - PRODUCTION OF AUTOMOTIVE COMPONENTS
MAJOR DIVISIONS:

UNIT 1

- POWER METALLURGY


UNIT 11
-MANUFACTURE OF FRICTION LINING MATERIALS 

UNIT111
- FORMING PROCESS 

UNIT 1V 
-HYDRO FORMING
UNITV

- CASTING PROCESS

 UNIT VI
- MACHINING PROCESS

UNITV11
- GEAR AND PISTON MANUFACTURING 

UNIT V111
- PISTON ASSEMBLY 

UNIT IX 
- RECENT TRENDS IN MANUFACTURING OF AUTO COMPONENTS


UNIT X 
-APPLICATIONS OF CNC MACHINES IN PRODUCTION OF AUTO COMPONENTS 
UNIT1 POWER METALLURGY







Introduction to powder metallurgy, Process flow chart,  Production of metal powders and their raw materials, Processes Of Powder Technology: Blending And Mixing, Pressing, Sintering, Continuous powder processing. Non-conventional Methods: Metal Injection Molding, Isostatic pressing, Types of Isostatic Pressing: Cold (or room temperature) Isostatic Pressing (CIP), Hot Isostatic Pressing (HIP) Properties of Metal Powders, Powder production techniques: Atomization, Centrifugal disintegration. Powder compaction: Cold compaction,.

UNIT 11.MANUFACTURE OF FRICTION LINING MATERIALS 

Manufacture of friction lining materials for clutches and brakes - Testing and inspection of PM parts. Non Asbestos Brake Linings: Non Asbestos Brass Brake Linings Non Asbestos Brake Linings Semi Metallic, Brake Blocks, properties of friction lining materials.
UNIT 111 FORMING PROCESS









Forging – classifications of forging process, forging hammer, drop, press and upset forging, process flow chart, forging of valves, connecting rod, crank shaft, cam shaft, propeller shaft, transmission gear blanks, foot brake linkage, steering knuckles, Extrusions: Basic process steps,  types of extrusions, extrusion of transmission shaft, steering worm blanks, brake anchor pins, rear axle drive shaft, axle housing  spindles, and valve tappets. 

UNIT 1V HYDRO FORMING
Basic principle of hydro forming Process, Process variables in hydro forming, uses of hydro forming process like forming of  manifold and comparison with conventional methods- Hydro forming of tail lamp housing. Stretch forming - Process, stretch forming of auto body panels, stretch wrap forming, stretch draw forming, punch and die for stretch forming - Super plastic alloys for auto body panels.
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UNIT V CASTING PROCESS 







Sand casting of cylinder block and liners – applications of various types of  Centrifugal casting like true, semi and centrifuging  of flywheel, piston rings, bearing bushes, and liners, permanent mould casting of piston, pressure die casting and their types like hot chamber die casting and cold chamber die casting of carburetor other small auto parts. 
UNIT VI MACHINING PROCESS

Machining of connecting rods - crank shafts - cam shafts - pistons - piston pins - piston rings - valves - front and rear axle housings - fly wheel - Honing of cylinder bores - Copy turning and profile grinding machines, special types of lathes like wheel turning lathe
UNIT V11 GEAR AND PISTON MANUFACTURING






Gear milling process for spur gear, helical gear and bevel gear. Gear generation  process like  Gear planning, gear Hobbing and gear shaping – bevel gear generator , Gear finishing  process like gear burnishing, gear shaving, gear grinding, ( formed wheel grinding and generation wheel grinding), gear lapping and inspection of gear.
UNIT V111 PISTON ASSEMBLY 

Types, requirement, casting, forging, squeeze casting, materials, machining, testing, manufacture and testing of fuel and ignition system, bimetallic pistons, articulated pistons. Differences in the strength and other mechanical properties of the piston while production with casting and bimetallic materials.
UNIT IX RECENT TRENDS IN MANUFACTURING OF AUTO COMPONENTS


Powder injection moulding – Shot peen hardening of gears - Production of aluminium MMC liners for engine blocks - Plasma spray coated engine blocks and valves - Recent developments in auto body panel forming - Squeeze casting of pistons - aluminium composite brake rotors, 
UNIT X APPLICATIONS OF CNC MACHINES IN PRODUCTION OF AUTO COMPONENTS 

Classifications of NC system, computer numerical control (CNC), tooling for CNC machines, work holding devices, part programming  for CNC machines, CNC machine tools for machining Integration of CAD,CAM and Business function,  CIM - Networking, applications of CIM environment,  CNC Programming for machining of I.C. Engines Components.
Text Book:

1. Haslehurst.S.E., " Manufacturing Technology ", ELBS, London, 1990.

2. Rusinoff, " Forging and Forming of metals ", D.B. Taraporevala Son & Co. Pvt Ltd., Mumbai, 1995.

3. Sabroff.A.M. & Others, " Forging Materials & Processes ", Reinhold Book Corporation, NewYork, 1988.

4. Upton, " Pressure Die Casting ", pergamon Press, 1985.

5. High Velocity " Forming of Metals ", ASTME, prentice Hall of India (P) Ltd., New Delhi, 1990.

6. Kesavan,R and Vijaya Ramnath,B., Manufacturing technology I and II, Laxmi publications, Delhi,2005.

7. P.Radhakrishnan and S.Subramaniayn, CAD/CAM/CIM, New Age International(P) Limited Publishers,1997.

8. Mikett P.Groover, Automation, production systems and Computer - integrated Manufacturing Printice Hall of India Private Limited,1999.

9. Kesavan,R and Vijaya Ramnath,B., Computer Aided manufacturing Eswar Press, Chennai,2005
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Code No. CEM B06 - AUTOMOTIVE TRANSMISSION

MAJOR DIVISIONS:

UNIT 1 
-CLUTCH









UNIT 11 
-GEAR BOX
UNIT 111 
-HYDRODYNAMIC DRIVES 

UNIT 1V 
-TORQUE CONVERTER

UNIT V 
-AUTOMOTIVE TRANSMISSION


UNIT V1 
-PROPELLER SHAFT AND FINAL DRIVE

UNIT V11 
-DIFFERENTIAL AND REAR AXLE

UNIT V111 
-HYDROSTATIC DRIVE 

UNIT 1X 
-ELECTRIC DRIVE 

UNIT X 
-AUTOMATIC TRANSMISSION APPLICATIONS






UNIT 1 CLUTCH









Clutch and its functions, operation principles, parts of clutch, types of clutch: single, multi plate clutch, cone, centrifugal,, semi-centrifugal, diaphragm clutch, dog and spine clutch, vacuum and hydraulic clutch, clutch adjustment. Requirement of transmission system. Construction, torque capacity and design aspects. Clutch faults.

UNIT 11 GEAR BOX
Determination of gear ratios for vehicles. Performance characteristics in different speeds. Different types of gear boxes, sliding mesh gear box, constant  mesh gear box , synchro mesh gear box , epicyclic gear box, Conventional gear boxes. Three speed and four speed gear box. Gear shifting, overhauling and gear box troubles.

UNIT 111 HYDRODYNAMIC DRIVES









Over drive, over drive construction, over drive operation, over drive  electric controls, Fluid coupling. Principle of operation. Constructional details. Torque capacity. Performance characteristics, Reduction of drag torque. Advantages of fluid coupling, automatic and hydramatic transmission. 

UNIT 1V TORQUE CONVERTER

Torque converter-Principle of operation, constructional details, performance characteristics, converter coupling, Multistage torque converters and Polyphase torque converters, application of torque converter , torque converter as fluid coupling. 

UNIT V AUTOMOTIVE TRANSMISSION








Ford - T-model gear box, Wilson Gear box, Cotal electromagnetic transmission, Automatic over drive, Hydraulic control system for automatic transmission.

UNIT V1 PROPELLER SHAFT AND FINAL DRIVE

Propeller shaft, universal joint, types of universal joint, slip joint, final drive, final gear reduction, types of drive, Hotchkiss drive, torque tube drive, drive line trouble shooting, servicing the drive line.
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UNIT V11 DIFFERENTIAL AND REAR AXLE


Differential, lockout, self-locking Differential, v trouble shooting, rear axles,  loads on rear axles, types of rear axles, two speed axles, air pressure axle shift control systems, axle housing, rear axle noises, axle breather, oil retention. 

UNIT V111 HYDROSTATIC DRIVE






Hydrostatic drive - Various types of hydrostatic systems - Principles of hydrostatic drive system, Advantage and limitations, Comparison of hydrostatic drive with hydrodynamic drive - Construction and working of typical Janny hydrostatic drive. 

UNIT 1X ELECTRIC DRIVE 

Electric drive, classifications of electric drives,  Principle of early and modified Ward Leonard Control system. Advantage and  limitations. Performance characteristics of electric drives in the transmission systems.

UNIT X AUTOMATIC TRANSMISSION APPLICATIONS






Chevrolet "Turboglide" Transmission, Powerglide Transmission Toyota "ECT-i" Automatic Transmission with Intelligent Electronic control system, Clutch Hydraulic Actuation system.

References:

1. Heldt.P.M., " Torque converters ", Chilton Book Co., 1992.

2. Newton and Steeds, " Motor vehicles ", llliffe Publishers, 1985.

3. Judge.A.W., " Modern Transmission systems ", Chapman and Hall Ltd., 1990.

4. SAE Transactions 900550 & 930910.

6. Crouse. W.H., Anglin., D.L., " Automotive Transmission and Power Trains construction ",

McGraw-Hill, 1976.
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Code No. CEM B07 - AUTOMOTIVE DIESEL ENGINES

MAJOR DIVISIONS:

UNIT 1 
-DIESEL ENGINE BASIC THEORY 

UNIT 11 
-LABORATORY TESTS FOR DIESEL FUEL

UNIT 111
- MECHANICAL FUEL INJECTION SYSTEMS 

UNIT IV 
-ELECTRONIC FUEL INJECTION SYSTEM

UNIT V 
-AIR MOTION AND COMBUSTION CHAMBERS 

UNIT V1 
-COMBUSTION CHAMBER 

UNIT V11
- SUPERCHARGING 

UNIT V111
- TURBOCHARGING 

UNIT IX 
-DIESEL ENGINE TESTING AND PERFORMANCE
UNIT X 
-DIESEL ENGINE MAINTENANCE 

UNIT 1 DIESEL ENGINE BASIC THEORY








Diesel engine construction and operation - Two stroke and four stroke diesel engines, various stages of  Two stroke and four stroke diesel engines - Diesel cycle - Fuel-air and actual cycle analysis - Diesel fuel -Ignition quality - Cetane number of fuel. 

UNIT 11 LABORATORY TESTS FOR DIESEL FUEL

Laboratory tests for diesel fuel , API Gravity, Density, Relative Humidity, Cetane Index, Cetane Number ,Cloud Point ,Color, ASTM ,Conductivity ,Copper Corrosion ,Distillation ,Flash Point , Diesel Emissions Fluid Testing, properties of  diesel , flash and fire point – Standard and specifications.

UNIT 111 MECHANICAL FUEL INJECTION SYSTEMS





Requirements - Air and solid injection - Function of components - Jerk and distributor type pumps. 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 IV ELECTRONIC FUEL INJECTION SYSTEM

Electronic fuel injection systems: merits and demerits. Multi point fuel injection systems(MPFI): port injection, throttle body injection system, D-MPFI, L-MPFI, function divisions of  MPFI system, electronic control system, electronic control UNIT, cold start injector, air valve,

UNIT V AIR MOTION AND COMBUSTION CHAMBERS






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 & SI engines. Direct and indirect injection combustion chambers - Air cell chamber – 
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UNIT V1 COMBUSTION CHAMBER 

Combustion chamber design objectives - Different types of combustion chamber -Combustion chamber for SI engines, Combustion chamber for CI engines, stages of combustion in SI engines, stages of combustion in CI engines.
UNIT V11 SUPERCHARGING 





Types of Supercharger: centrifugal, root’s, vane type super charger. Methods of super charging: electric motor driven  super charging, ram effect of super charging , under piston super charging , kadenacy super charging , effect of super charging , advantages  and limitation of super charging , - 

UNIT V111 TURBOCHARGING

Turbo charging, principles of exhaust turbo charging of a single cylinder engine exhaust turbo charging of V type engine, charge cooling, Relative merits -Matching of turbocharger.

UNIT IX DIESEL ENGINE TESTING AND PERFORMANCE





Automotive and stationary diesel engine testing and related standards - Engine power and efficiencies - performance characteristics. Variables affecting engine performance - Methods to improve engine performance - Heat balance - Performance maps.

UNIT X DIESEL ENGINE MAINTENANCE 

Maintenance of connecting rod, piston and rings, fly wheel valves, crank shaft overhauling, procedure for installation of dry type sleeves of diesel engines, procedure for  valve replacement diesel engines, procedure for final cylinder head assembly 
Text Book:

1. Ganesan.V., " Internal Combustion Engines ", Tata-McGraw Hill Publishing Co.,

New Delhi 1994.

2. Dr.K.K.Ramalingam "Internal Combustion Engines Theory and Practice", Scitech Publications(India)

Pvt.Ltd, Chennai-17, 2001.

References:

1. Heldt.P.M., " High Speed Combustion ", Oxford IBH Publishing Co., Calcutta, 1985.

2. Obert.E.F., " Internal Combustion Engine analysis and Practice ", International Text

Book Co., Scranton, Pennsylvania, 1988.

3. Maleev.V.M., " Diesel Engine Operation and Maintenance ", McGraw Hill, 1974.

4. Dicksee.C.B., " Diesel Enignes ", Blackie & Son Ltd., London, 1964.
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Code No. CEM B08 - TOTAL QUALITY MANAGEMENT

MAJOR DIVISIONS:

UNIT 1 
- INTRODUCTION 

UNIT 11  
-LEADERSHIP AND QUALITY COUNCIL

UNIT 111 
-CUSTOMER SATISFACTIONS

UNIT 1V 
-TQM PRINCIPLES

UNIT V 
-STATISTICAL PROCESS CONTROL (SPC)

UNIT V1
- TYPES OF CONTROL CHARTS

UNIT V11
- TQM TOOLS - I
UNIT V111
- TQM TOOLS – II

UNIT 1X 
-QUALITY SYSTEMS
UNIT X 
-OTHER QUALITY SYSTEMS
UNIT 1 INTRODUCTION 







Definition of Quality, Dimensions of Quality, Quality Planning, Quality costs, Analysis, Techniques for Quality Costs, Quality cost in service organizations,  Basic concepts of Total Quality Management, fur pillars of TQM, TQM models, evolution of TQM,  Principles of TQM, features of TQM, 

UNIT11 LEADERSHIP AND QUALITY COUNCIL

Leadership role in TQM, leadership commitment in TQM, Role of Senior Management, Quality Council, Quality Statements like vision, mission and quality policy statement, Strategic Planning, Deming Philosophy, benefits if TQM , Barriers to TQM Implementation, economic justification of TQM.

UNIT 111 CUSTOMER SATISFACTIONS 







Customer satisfaction, Customer satisfaction Index, types of customers,  Customer Perception of Quality, Customer Complaints, customer retention, Service Quality,Customer Retention, Employee Involvement , Motivation, theories of motivation, Empowerment, Teams, Recognition and Reward, Performance Appraisal, Benefits.

UNIT 1V TQM PRINCIPLES

Continuous Process Improvement, Juran Trilogy, determinants of quality, PDSA Cycle, 5S, usefulness of 5s, Kaizen and kaizen tools, Supplier Partnership – Partnering, sourcing, Supplier Selection, Supplier Rating, Relationship Development, Performance Measures – Basic Concepts, Strategy, Performance Measure.

UNIT V STATISTICAL PROCESS CONTROL (SPC) 

Introduction to SPC, need for SPC, SPC implementation, seven  quality tools, Variation in processes – Factors affecting process,  Process capability, steps in process capability study, 

 
Analysis of process capability - control charts, objectives of control charts, general model of control charts, theory of control charts. The seven tools of quality, new seven Management tools Statistical Fundamentals – Measures of central Tendency and Dispersion, Population and Sample, Normal Curve.
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UNIT V1 TYPES OF CONTROL CHARTS

Control carts for variables and Attributes.  X and R  charts for variables, formulae used in control charts for variables, construction procedure for X and R charts, construction procedure for attribute charts, control charts for fraction rejected, (p and np chart),  control charts for non conformities ( c and u charts)- Establishing and interpreting control charts Concept of six sigma.
UNIT V11 TQM TOOLS - I









Benchmarking, objectives of bench marking, bench marking cycle, reason and need for Benchmarking, types of bench marking, Benchmarking Process, Benchmarking pitfalls. Quality Function Deployment (QFD) – House of Quality, QFD Process, procedure for constructing QFD, Benefits of QFD.
UNIT V111 TQM TOOLS – II

Taguchi Quality Loss Function, Taguchi seven points, strength and weakness of  Taguchi’s idea. Total Productive Maintenance (TPM) – Concept, Improvement Needs, six major loss areas tracked for TPM, autonomous work group. FMEA , types of FMEA,  Stages of FMEA and Process FMEA documents.
UNIT 1X QUALITY SYSTEMS 









Need for ISO 9000, ISO 9000:2000 Quality System, objectives of ISO 9000, structure of ISO 9000 standards  – Elements of ISO 9000, , Documentation, Implementation of Quality System Quality Auditing, 
UNIT X OTHER QUALITY SYSTEMS

QS 9000, ISO 14000 – Concept, Requirements, non conformance and corrective and preventive action, Benefits of QS 9000 and ISO 14000. Case study on EMS.

TEXT BOOK:

1.  Dale H.Besterfiled, ET at., Total Quality Management, Pearson Education Asia, 1999. 

(Indian reprint 2002).

REFERENCES:

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

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

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

NewAge International 1996.

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

5. Kesavan, R, Elanchezhian, C, Vijaya  Ramnath,B., ”Total quality management “, I.K. International Publishing house, New Delhi., 2008.
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ELECTIVES

Code No. CEM E01 - MODERN VEHICLE TECHNOLOGY

MAJOR DIVISIONS:

UNIT 1 
-NEWER TRENDS IN ENGINES 

UNIT 11 
-BATTERIES 

UNIT 111 
-SUSPENSION BRAKES AND SAFETY






UNIT 1V 
-AIR BAG

UNIT V 
-NOISE







UNIT V1
-POLLUTION
UNIT V11 
-VEHICLE OPERATION AND CONTROL






UNIT V111 
-APPLICATION OF INFORMATION TECHNOLOGY

UNIT 1X 
-VEHICLE AUTOMATED TRACKS







UNIT X 
-SATELLITE CONTROL OF VEHICLE 

UNIT.1 NEWER TRENDS IN ENGINES







Electrical And Hybrid Vehicles: Types of hybrid systems, Objective and Advantages of hybrid systems. Current status, Future developments and Prospects of Hybrid Vehicles Integrated Starter Alternator: Starts stop operation, Power Assist, Regenerative Braking. Applications of hybrids vehicles.

UNIT 11: BATTERIES 

Advanced lead acid batteries, alkaline batteries, Lithium batteries. Development of new energy storage systems. Deep discharge and rapid charging ultra capacitors. Hydrogen engines Hydrogen vehicle Hydrogen fuel enhancement ,ICE fuel conversion ,Liquid nitrogen vehicle ,List of hydrogen internal combustion engine vehicles ,Timeline of hydrogen technologies, - Magnetic track vehicles, Cable car track brakes
UNIT 111 SUSPENSION BRAKES AND SAFETY







Air suspension - Closed loop suspension - antiskid braking system, Retarders. Common air suspension problems: Air bag or air strut failure, Air line failure, compressor failure, dryer failure, Electronic Air Suspension Systems 

UNIT 1V AIR BAG

Regenerative braking safety cage - air bags and parts of air bags like crash sensor, inflator, and air bag. Types of air bags like shaped air bag, side air bag, side torso air bag, curtain air bag, knee air bag, rear curtain, centre, seat belt air bag. Crash resistance - passenger comfort.
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UNIT V NOISE






Computer models for roadway noise, Reduction of noise - Solutions for Noise Pollution: automobile servicing, Internal and external pollution control through alternate fuels/power plants.

UNIT V1 POLLUTION
Catalytic converters, principles of operation, Type of catalytic converter:  Two ways and three ways, damages in catalytic converter poisoning, melt down, and filters for particulate emission.

UNIT V11 VEHICLE OPERATION AND CONTROL






Computer Control for pollution and noise control and for fuel economy – Transducers: contract transducer, immersion transducer, duel element transducer, delay line transducer, Angle beam transducers, Normal incidence shear wave transducers, Paint brush transducers and actuators and their types.

UNIT V111APPLICATION OF INFORMATION TECHNOLOGY 

Information technology for receiving proper information and operation of the vehicle like optimum speed and direction.

UNIT 1X VEHICLE AUTOMATED TRACKS







Preparation and maintenance of proper road network - National highway network with automated roads and vehicles. 

UNIT X SATELLITE CONTROL OF VEHICLE 

Satellite control of vehicle operation for safe and fast travel.

References:

1. Beranek.L.L. “Noise Reduction ", McGraw-Hill Book Co., Inc, New York, 1993.

2. “Bosch Hand book ", 3rd Edition, SAE, 1993.

3. Heinz Heisler Advanced Vehicle Technologies by -SAE International Publication.

4. Ronald K. Jurgen , Electric and Hybrid Electric vehicles by.- SAE International Publication\

5. Electronic Braking, Traction and Stability control-SAE Hardbound papers.

6. Electronics steering and suspension systems- SAE Hardbound papers.
42

Code No. CEM E02 - COMPUTER AIDED VEHICLE DESIGN

MAJOR DIVISION:

UNIT 1 
-VEHICLE FRAME



UNIT 11
-SUSPENSIONS 

UNIT111 
-FRONT AXLE AND STEERING SYSTEMS





UNIT 1V 
-STEERING SYSTEMS 

UNIT V 
-CLUTCH



UNITV1 
-BRAKE

UNITV11 
-GEAR BOX I 

UNIT V111 
-GEAR BOX II

UNIT IX 
-PROPELLER SHAFT AND FINAL DRIVE


UNIT X 
-DIFFERENTIAL AND REAR AXLE

UNIT 1 VEHICLE FRAME






Chassis and their classifications, Study of loads - moments and stresses on frame members. Computer aided design of frame for passenger and commercial vehicle, bumphers. 

UNIT 11 SUSPENSIONS 

Types of suspension springs, plastic spring for motor car, Computer aided design of leaf springs - Coil springs and torsion bar springs.

UNIT111 FRONT AXLE AND STEERING SYSTEMS






Front axle, types of front axle, stub axle, Analysis of loads - moments and stresses at different sections of front axle. 

UNIT 1V STEERING SYSTEMS 

Determination of bearing loads at Kingpin bearings. Wheel spindle bearings. Choice of bearings. Determination of optimum dimensions and proportions for steering linkages ensuring minimum error in steering. Stress analysis on steering gear, steering troubles and their causes.

UNIT V CLUTCH










Principles of operations of clutch, Torque capacity of single and multi plate clutch. Computer aided design of clutch components, Design details of roller and spring type of clutches. Clutch specifications and factors influencing clutch failure, point of wear, and faults in clutch assembly.
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UNITV1 BRAKE

 Functions and classifications of brakes, Computer aided design of mechanical brake and their major parts, selection of tandem master cylinder, simulation of braking systems.

UNITV11 GEAR BOX
I









Computer aided design of Different types of gear boxes like  sliding mesh gear box, constant  mesh gear box , synchro mesh gear box , epicyclic gear box, Conventional gear boxes. 

UNIT V111 GEAR BOX II

Computer aided design of Three speed four speed and five gear box. Gear box troubles and lubrication of gear boxes. 

UNIT IX PROPELLER SHAFT AND FINAL DRIVE






Computer aided design of propeller shaft, universal joint, and slip joint. Design details of final drive gearing. 

UNIT X DIFFERENTIAL AND REAR AXLE

Differential lockout, Computer aided design of differential components, Design details of full floating. Semi-floating and three quarter floating rear shafts and rear axle housings.

Text Books:

1. Dean Averns, " Automobile Chassis Design ", llliffe Books Ltd, 1992.

References:

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

2. Steeds.W., " Mechanics of Road vehicles ", llliffe Books Ltd., London, 1990.

3. Giles.J.G., Steering, " Suspension and tyres ", llliffe Books Ltd., London, 1988.

4. Newton, Steeds & Garret, " Motor vehicle ", llliffe Books Ltd., London, 1982.

5. Heldt.P.M., " Torque converter ", Chilton Book Co., New York, 1982.

6. Giri.N.K. " Automobile Mechanics ", Khanna Publisher, New Delhi, 1996.

7. Lichty. " IC Engines ", Kogakusha Co.Ltd., Tokyo, 1991.

8.  Automotive Engineering Journals Auto Car ", Automotive Industries, Automobile Engineer
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Code No. CEM E03 - ADVANCED AUTOMOBILE TECHNOLOGIES

MAJOR DIVISIONS:

UNIT 1 
-FUTURE OF THE AUTOMOTIVE TECHNOLOGIES

UNIT 11 
-LATEST DEVELOPMENTS IN AUTOMOBILE 

UNIT 111 
-LATEST ENGINE TECHNOLOGY 

UNIT 1V 
-DIGITAL ENGINE CONTROL SYSTEM
UNIT V 
-42 VOLT SYSTEMS 

UNIT V1 
-PREPARATION AND MAINTENANCE OF ROAD NETWORK

UNIT V11 
-ELECTRICAL AND HYBRID VEHICLES


UNIT V111 
-LEAD ACID BATTERIES

UNIT IX   
-WIRE TECHNOLOGY 

UNIT X  
-ADVANCED STEERING SYSTEM

UNIT 1 FUTURE OF THE AUTOMOTIVE TECHNOLOGIES

The Future Of The Automotive Industry: Challenges and Concepts for the 21st century. Crucial issues facing the industry and approaches to meet these challenges. Fuel Cell Technology for Vehicles: What is fuel cell?, Type of fuel cell, Advantages of fuel cell. 

UNIT 11 LATEST DEVELOPMENTS IN AUTOMOBILE 

Current state of the technology. Potential and challenges. Advantages and disadvantages of hydrogen fuel. Hybrid vehicles - Stratified charged / learn burn engines - Hydrogen engines -battery vehicles, – Electric propulsion with cables - Magnetic track vehicles. Advantages and disadvantages of Hydrogen engines, applications of hydrogen engines. 

UNIT 111 LATEST ENGINE TECHNOLOGY







Latest Engine Technology, Features of Latest Engine Technology, Advances in diesel engine technology. Direct fuel injection, types of direct fuel injection, Gasoline engine. Diesel particulate emission control. Throttling by wire. Variable Valve Timing. Application of direct fuel injection over the conventional injection system.

UNIT 1V DIGITAL ENGINE CONTROL SYSTEM
Method used to affect variable Valve Timing. Electromagnetic Valves, Cam less engine actuation. Open loop and closed loop control systems - Engine cranking and warm up control - Acceleration enrichment - Deceleration leaning and idle speed control. Distributor less ignition - Integrated engine control system, Exhaust emission control engineering.
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UNIT V 42 VOLT SYSTEM









42 Volt System: Need, benefits, potentials and challenges. Technology Implications for the Automotive Industry. Technological evolution that will occur as a result of the adoption of 42 volt systems. Power system; power peering, power brakes, windows, Automated systems; computer controlled front collision prevention, navigation, GPS, engine check diagnosis system, wheel status air pressure, alignment, number of liters of diesel left, kilometers to be covered, mileage at each discrete interval. 

UNIT V1 PREPARATION AND MAINTENANCE OF ROAD NETWORK

Preparation and maintenance of proper road network - National highway network with automated roads and vehicles - Satellite control of vehicle operation for safe and fast travel. Computer Control for pollution and noise control and for fuel economy - Transducers and actuators -Information technology for receiving proper information and operation of the vehicle like optimum speed and direction.

UNIT V11 ELECTRICAL AND HYBRID VEHICLES






Electrical And Hybrid Vehicles: Types of hybrid systems, Objective and Advantages of hybrid systems. Current status, Future developments and Prospects of Hybrid Vehicles Integrated Starter Alternator: Starts stop operation, Power Assist, Regenerative Braking. 

UNIT V111 LEAD ACID BATTERIES

Advanced lead acid batteries, Alkaline batteries, Lithium batteries. Development of new energy storage systems. Deep discharge and rapid charging ultra capacitors. Energy storage devices for large duration backup, 

UNIT IX   WIRE TECHNOLOGY








X-By Wire Technology: What is X-By Wire, Advantage over hydraulic systems. Use of Automotive micro controllers. Types of censors. Use of actuators in an automobile environment. Vehicles Systems: Constantly Variable Transmission, Benefits, Brake by wire, Advantages over power Braking System.

UNIT X ADVANCED STEERING SYSTEM

 
Electrical assist steering, Steering by wire, Advantages of Steering by wire. Semi-active and fully-active suspension system. Advantages of fully active suspension system.
REFERENCEBOOKS :

1. Advanced Vehicle Technologies by Heinz Heisler-SAE International Publication.

2. Electric and Hybrid Electric vehicles by Ronald K. Jurgen.- SAE International Publication

3. Electronic Braking, Traction and Stability control-SAE Hardbound papers.

4. Electronics steering and suspension systems- SAE Hardbound papers.

5. 42 Volt system by Daniel J. Holt- SAE International Publication

6. Diesel Paniculate Emission by J.H. Johnson- SAE Hardbound papers. Fuel Cell Technologies for vehicles by Richard Stobart- SAE Hardbound papers.
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Code No. CEM E04 - FARM EQUIPMENTS AND OFF ROAD VEHICLES

MAJOR DIVISIONS:

UNIT 1
-GENERAL DESIGN OF TRACTORS AND FARM EQUIPMENTS


UNIT 11 
-AUXILIARY EQUIPMENT

UNIT 111 
-FUNDAMENTALS OF ENGINE OPERATION AND COOLING SYSTEM

UNIT 1V 
-COOLING SYSTEM

UNIT V 
-ENGINE FRAME WORK AND VALVE MECHANISM OF TRACTOR


UNIT V1 
-VALVE MECHANISM

UNIT V11
 -EARTH MOVING MACHINES I


UNIT V111 
 -EARTH MOVING MACHINES II
UNIT 1X 
 -LAND CLEARING MACHINES and SCRAPERS




UNIT X 
-TRACTOR AND FARM EQUIPMENTS
UNIT 1 GENERAL DESIGN OF TRACTORS AND FARM EQUIPMENTS



Classification of tractors - Main components of tractor - Safety rules, Working attachment of tractors - Farm equipment.

UNIT11 AUXILIARY EQUIPMENT

Classification - Auxiliary equipment - Trailers and body tipping mechanism

UNIT 111 FUNDAMENTALS OF ENGINE OPERATION AND COOLING SYSTEM


Tractor controls and the starting of the tractor engines - Basic notions and definition - Engine cycles – Operation of multi cylinder engines - General engine design - Basic engine performance characteristics. 

UNIT 1V COOLING SYSTEM

Cooling system - Classification - Liquid cooling system - Components, Lubricating system servicing and troubles - Air cleaner and turbo charger - Fuel tanks and filters - Fuel pumps.

UNIT V ENGINE FRAME WORK AND VALVE MECHANISM OF TRACTOR


Cylinder and pistons - Connecting rods and crankshafts - Engine balancing – 
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UNIT V1 VALVE MECHANISM

Construction and operation of the valve mechanism - Valve mechanism components - Valve mechanism troubles.

UNIT V11 EARTH MOVING MACHINES I





Bulldozers, cable and hydraulic dozers. Crawler track, running and steering gears, scrapers, drag and self powered types - Dump thucks and dumpers – 

UNIT V111 EARTH MOVING MACHINES II
Loaders, single bucket, multi bucket and rotary types - Power and capacity of earth moving machines.

UNIT 1X LAND CLEARING MACHINES and 
SCRAPERS





Bush cutter, stampers, Tree dozer, Rippers, Scrapers, elevating graders, 

UNIT X TRACTOR AND FARM EQUIPMENTS
Self powered scrapers and graders

References:

1. Rodichev and G.Rodicheva, " Tractor and Automobiles ", MIR Publishers, 1987.

2. Kolchin.A., and V.Demidov " Design of Automotive engines for tractor ", MIR

Publishers, 1972.

References:

1. Abrosimov. K. Bran berg.A. and Katayer.K., " Road making Machinery ", MIR

Publishers, Moscow, 1971.

2. Wang.J.T., " Theory of Grand vehicles ", John Wiley & Sons, New York, 1987.

3. Off the road wheeled and combined traction devices - Ashgate Publishing Co. Ltd. 1998.
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Code No. CEM E05 - AUTOMOTIVE AIR CONDITIONING

MAJOR DIVISIONS:

UNIT 1 
-FUNDAMENTALS OF AIRCONDITIONING SYSTEM




UNIT 11
- VALVES AND REGULATORS

UNIT 111 
-AIR CONDITIONER - HEATING SYSTEM 

UNIT 1V
-AUTOMATIC TEMPERATURE CONTROL

UNIT V 
-REFRIGERANT 

UNIT V1 
-REFRIGERATION SYSTEM DIAGNOSIS

UNIT V11 
-AIR ROUTING & TEMPERATURE CONTROL


UNIT V111 
-TESTING OF AIR

UNIT 1X
-AIR CONDITIONING SERVICE


UNIT X 
-TROUBLE SHOOTING

UNIT 1 FUNDAMENTALS OF AIRCONDITIONING SYSTEM




Basic air conditioning system - Location of air conditioning components in a car - Schematic layout of a refrigeration system. Compressor, condenser, evaporator, pressure regulation coil, orifice tube, thermal expansion valve, receiver driver and accumulator. Compressor components - Condenser and high pressure service ports. 

UNIT 11 VALVES AND REGULATORS

Thermostatic expansion value - Expansion value calibration - Controlling evaporator temperature - Evaporator pressure regulator - Evaporator temperature regulator.

UNIT 111 AIR CONDITIONER - HEATING SYSTEM






Automotive heaters - Manually controlled air conditioner - Heater system - Ford automatically controlled air conditioner and heater systems – 

UNIT 1VAUTOMATIC TEMPERATURE CONTROL

Automatic temperature control : Control electronics , Fan module , Valve UNIT including water valve, ,ATC components for buses : Operating console , Substations , Fan module , Temperature sensors , Water temperature sensor - Air conditioning protection – Engine protection.

UNIT V REFRIGERANT 









Types, properties and various refrigerants for auto air conditioning system, Containers - Handling refrigerants - Tapping into the refrigerant container  
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UNIT V1 REFRIGERATION SYSTEM DIAGNOSIS

Refrigeration system diagnosis - Diagnostic procedure - Ambient conditions affecting system pressures.

UNIT V11 AIR ROUTING & TEMPERATURE CONTROL





Objectives - Evaporator care air flow through the Dash recirculation UNIT - Automatic temperature control – Duct system - Controlling flow - Vacuum reserve. 

UNIT V111 TESTING OF AIR

Testing of air in air conditioning system, types of tests like air leak test pressure test and crack test on the pipes   and air handling systems.

UNIT 1X AIR CONDITIONING SERVICE







Air conditioner maintenance and service - Servicing heater system Removing and replacing components. 

UNIT X TROUBLE SHOOTING

Trouble shooting of air controlling system: the problems like not running, intermittent running, and loud noise - Compressor service.

Text book

1. William H Crouse and Donald L 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.L., “Automotive Air Conditioning ", Theodore Audel series, 1978.

4. Goings. L.F., Automotive Air Conditioning ", American Technical services, 1974.

5. C.P. Kothandaraman, “Thermal engineering, 
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Code No. CEM E06 - AUTOMOTIVE AERODYNAMICS

MAJOR DIVISIONS:

UNIT 1

 -INTRODUCTION 

UNIT 11 
 -PERFORMANCE OF CARS ANF LIGHT VANS

UNIT111
 -AERODYNAMIC DRAG OF CARS 

UNIT 1V
 -STRATEGIES FOR AERODYNAMIC DEVELOPMENT OF CARS

UNIT V 
 -SHAPE OPTIMIZATION OF CARS






UNIT V1
 -DRIVING STABILITY IN SIDE WINDS 

UNIT V11 
 -OPERATION, SAFETY AND COMFORT

UNIT V111 
 -HIGH PERFORMANCE VEHICLES

UNIT 1X 
 -WIND TUNNELS FOR AUTOMOTIVE AERODYNAMIC


UNIT X 
 -MEASUREMENT AND TEST TECHNIQUES

UNIT 1 INTRODUCTION









Scope – basic principles, working methods, related fields, historical development trends: basic shapes and stream lined shapes, optimization of body details, vehicle engineering,   - Fundamental of fluid mechanics - Flow phenomenon related to vehicles - External & Internal flow problem – 

UNIT 11 PERFORMANCE OF CARS ANF LIGHT VANS

Resistance to vehicle motion like aerodynamic drag, rolling resistance and climbing resistance. Performance - Fuel consumption and performance: comparison of  drag and rolling resistance,  top speed, back ground to the fuel consumption, impact of aero dynamic drag an weight - Potential of vehicle aerodynamics.

UNIT 111 AERODYNAMIC DRAGS OF CARS







Cars as a bluff body - Flow field around car – analysis of aerodynamic drag, global consideration, components of drag, drag force - types of drag force - analysis of aerodynamic drag - drag coefficient of cars  

UNIT 1V STRATEGIES FOR AERODYNAMIC DEVELOPMENT OF CARS

Strategies for aerodynamic development: Detail Optimization, shape optimization, drag reduction, adaption of attachments, - low drag profiles, drag of passenger car in production.

UNIT V SHAPE OPTIMIZATION OF CARS







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.
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UNIT V1 DRIVING STABILITY IN SIDE WINDS






The origin of forces and moments on a vehicle –Real side wind problems , - methods to calculate forces and moments - vehicle dynamics Under side winds - the effects of aero dynamic forces  on lateral deviation, Characteristics of forces and moments .

UNIT V11 OPERATION, SAFETY AND COMFORT

A field of Flow around a vehicle, forces acting upon bodywork components, Dirt accumulation on the vehicle: basic, water flow, dirt accumulation, - wind noise and influence of air flow mechanism, air flow around individual components, - drag reduction in commercial vehicles.

UNIT V111 HIGH PERFORMANCE VEHICLES

Influence of aero dynamics on high – performance vehicle, : drag and lift, handing, cooling and ventilation. Design alternatives:  drag and lift, handing, cooling and ventilation, lap time and fuel economy, near-sonic speeds, uncovered wheels.

UNIT 1X WIND TUNNELS FOR AUTOMOTIVE AERODYNAMIC



Introduction - Principle of wind tunnel technology – requirement of vehicle wind tunnel, simulation on road driving, design and function, construction elements, equipments.  Limitation of simulation – test with scale models – full scale wind tunnels.

UNIT X MEASUREMENT AND TEST TECHNIQUES

Measuring Equipments and transducers, measuring of aerodynamic forces and moments, temperature measurements.  Wind tunnel testing methods:  measurement of aero dynamic coefficients, air flow measurement tests, measurement  of air flow rate through the passenger compartment, wind tunnel engine cooling test, - road testing methods – Numerical methods.

Text Books:

1. Hucho.W.H., " Aerodynamic of Road vehicles ", Butterworths Co. Ltd., 1997.

References:

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

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

3. Vehicle Aerodynamic, SP-1145, SAE, 1996.

52

Code No. CEM E07 - ALTERNATE FUELS AND ENERGY SYSTEMS FOR AUTOMOBILES

MAJOR DIVISIONS:

UNIT 1 
-INTRODUCTION 

UNIT 11 
-OTHER ALTERNATIVE FUELS

UNIT 111
-ALCOHOLS 

UNIT 1V
-COMBUSTION CHARACTERISTICS OF ALCHOLS

UNIT V 
-NATURAL GAS, LPG, HYDROGEN AND BIOGAS




UNIT V1 
-PERFORMANCE AND EMISSION

UNIT V11 
-VEGETABLE OILS









UNIT V111
-PERFORMANCE AND EMISSION CHARACTERISTICS OF VEGETABLE OIL

UNIT 1X 
-ELECTRIC AND SOLAR POWERED VEHICLES





UNIT X 
-HYBRID VEHICLE 

UNIT 1 INTRODUCTION









Estimation of petroleum reserve - Need for alternate fuel - Availability and properties of alternate fuels – general use of alcohols - LPG - Hydrogen. Advantages of alternative fuels and applications in the present scenario

UNIT 11 OTHER ALTERNATIVE FUELS

Ammonia, CNG, and LNG - Vegetable oils and Biogas, producer gas, blast furnace gas, coke oven gas, benzol, acetone and diethyl ether - Merits and demerits of various alternate fuels.

UNIT 111 ALCOHOLS










Properties as engine fuel, alcohols and gasoline blends, performance in SI engine. Methanol and gasoline blends. Alcohol for SI engines, reformulated gasoline mixture for SI engines, water-gasoline mixture for SI engines, alcohol for CI engines. 

UNIT 1V COMBUSTION CHARACTERISTICS OF ALCHOLS

 
Combustion characteristics of alcohol, methanol, and gasoline blends in engines - emission characteristics. Advantages and disadvantages of  gasoline blends, gasoline mixture and water-gasoline mixture. 

UNIT V NATURAL GAS, LPG, HYDROGEN AND BIOGAS





Availability of CNG, properties, modification required to use in engines - performance and emission characteristics of CNG using LPG in SI & CI engines. Advantages and disadvantages of natural gas, LPG, hydrogen and biogas.
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UNIT V1 PERFORMANCE AND EMISSION

Performance and emission for LPG - Hydrogen – Storage and handling, requirements and recommendations for the safe storage and handling of 
LP Gas, in cylinders and bulk tanks  performance and safety aspects. Safety Management Programme, Care and Maintenance of Cylinders, Refrigerated/Pressure Shipping and Storage.

UNIT V11 VEGETABLE OILS









Various vegetable oils for engines, processing of vegetable oil: Oilseed Handling/Elevator Operations, Preparation of Soybeans for Solvent Extraction - Esterification - Performance in engines.

UNIT V111 PERFORMANCE AND EMISSION CHARACTERISTICS OF VEGETABLE OIL

Performance and emission characteristics of vegetable oil, experimental set up for performance analysis like 1.Air flow meter 2.  Air vessel  3. C.I. Engine 4. Dynamometer,  

5. Smoke meter 6.CO, HC analyzers 7. NO analyzer 8. Thermocouple. Emissions reductions with biodiesel, Lower Hydrocarbon Emission, Smoke and Soot Reductions,  Carbon Monoxide Emissions, Nitrogen Oxides.

UNITS 1X. ELECTRIC AND SOLAR POWERED VEHICLES





Layout of an electric vehicle - Advantage and limitations - Specifications - System component. Electronic control system - High energy and power density batteries
UNIT X HYBRID VEHICLE 

Hybrid vehicle, parallel hybrid, series hybrid, series-parallel hybrid ,Hybrid electric-petroleum vehicles, Continuously outboard recharged electric vehicle, fluid power hybrid, Electric-human power hybrid vehicle - Solar powered vehicles: solar car, solar ships, solar propeller space craft, electric vehile with solar assist.

References:

1. Maheswar Dayal, " Energy today & tomorrow ", I & B Horishr India, 1982.

2. Nagpal, " Power Plant Engineering ", Khanna Publishers, 1991.

3. " Alcohols and motor fuels progress in technology ", Series No.19, SAE

Publication USA 1980

4. SAE Paper Nos. 840367, 841156, 841333, 841334.

5. " The properties and performance of modern alternate fuels " - SAE Paper No.841210.

6. Bechtold. R.L., “Alternative Fuels Guide Book ", SAE, 1997.
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Code No. CEM E08 - AUTOMOTIVE VEHICLE MAINTENANCE

MAJOR DIVISIONS:

UNIT 1 
-MAINTENANCE RECORDS 

UNIT 11 
-FORMS AND SCHEDULE
UNIT 111
-MAINTENANCE, REPAIR AND OVERHAULING OF ENGINE


UNIT 1V 
-OVER HAULING

UNIT V
- CHASSIS AND DRIVE LINE MAINTENANCE





UNIT V1 
-MAINTENANCE OF BRAKE LINES

UNIT V11 
-ELECTRIC SYSTEM MAINTENANCE





UNIT V111 
-MAINTENANCE OF OTHER ELECTRICAL PARTS

UNIT 1X       -
MAINTENANCE, REPAIR AND SERVICING OF COOLING SYSTEM                     


LUBRICATION SYSTEM, FUEL SYSTEM


UNIT X 
-MAINTENANCE, REPAIR of BODY
UNIT 1 MAINTENANCE RECORDS





Importance of maintenance, scheduled and unscheduled maintenance. preparation of check lists, analysis of breakdown, preventive measures, UNIT replacement system, maintenance schedule, chassis lubrication schedule, component retrieval, estimating repair cost, maintenance record, warranty period, servicing. 

UNIT 11 FORMS AND SCHEDULE
Inspection forms. Log books. Trip sheets. Other maintenance record forms. Garage practice : Types of service station/garage, layout of garage. Factors affecting layout, tools & equipments, transport service undertakings, design a layout for different garage.

UNIT 111 MAINTENANCE, REPAIR AND OVERHAULING OF ENGINE



Dismantling of engine components. Cleaning methods. Visual inspection and dimensional check of various engine components. Minor and Major tune up Reconditioning, repairing methods of engine components. 

UNIT 1V OVER HAULING

Assembly procedure. Special tools used for maintenance, repair and overhauling. Replacing piston rings, reboring or honning cylinder walls, replacing pistons, replacing main and connecting rod bearings, regrinding the crankshaft. 

UNIT V CHASSIS AND DRIVE LINE MAINTENANCE





Clutch - Mechanical, Automatic types Gear box - Mechanical Automatic types. Final reduction. Propeller shaft. Front and rear suspension systems. 
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UNIT V1 MAINTENANCE OF BRAKE LINES

Rigid and independent types. Brakes systems - Hydraulic, Servo, Air. Air bleeding. Steering system. Wheel alignment - Tyres.

UNIT V11 ELECTRIC SYSTEM MAINTENANCE






Battery - Testing methods. Starter motor. Charging system - DC Generator, AC Alternator, Regulator, Ignition systems - Coil ignition, Transistor assisted ignition, Capacitor discharge ignition. 

UNIT V111 MAINTENANCE OF OTHER ELECTRICAL PARTS

Electric Horn, Wiper, Flasher, Electric fuel pump f Fuel pressure Gauges,Voltage drop test,  Fuel pressure drop, Lean mixture , Rough idling , Poor performance , Spluttering at high engine rpm , Hard starting , Rough engine , running , Excessive noise (usually associated with contaminated fuel) , High current draw , Fuel pressure fluctuations or surge, Selection of fuel system . Lighting system Head lights focusing. Wiring system.

UNIT 1X MAINTENANCE, REPAIR AND SERVICING OF COOLING SYSTEM,

LUBRICATION SYSTEM, FUEL SYSTEM



Cooling system - types, water pump, radiator, thermostat valve. anti corrosion and anti freezing solutions. Lubricating system - Oil analysis, oil topping up, oil change, oil filters, Oil relief valve. Fuel system - Petrol, diesel fuel feed system components. 

UNIT X MAINTENANCE, REPAIR of BODY
Body repair tools, minor body panel beating, tinkering, soldering, polishing, painting. Door locks mechanism. Window glass actuating mechanism.

References:

1. JOHN Doke, " Fleet management ", McGraw Hill Co, 1984.

2. Judge.A.N., " Motor vehicle engine servicing, 3rd, Edition ", Pitman Paperpack,

London, 69.

3. Judge.A.W., " Maintenance of High speed diesel engines ", Chapman Hall Ltd.,

London,'56.

4. Maleev.V.L., " Diesel Engine operation and Maintenance ", Maintenance, McGraw

Hill Book Co., New York, 1954.

5. John.W.Vale.J.R., " Modern Auto Body and Finder repair ".

6. Venk.Spicer."Automotive Maintenance and Troubleshooting".

7. " Vehicle Service Manuals of reputed manufactures ".
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Code No. CEM E0 9 - AUTOMOTIVE POLLUTION AND CONTROL

MAJOR DIVISIONS:

UNIT 1

-INTRODUCTION








UNIT 11 
-ENGINE EMISSIONS AND AIR POLLUTION

UNIT 111 
-FORMATIONS OF POLLUTANTS

UNIT 1V 
-SI ENGINE COMBUSTION AND POLLUTANT FORMATION
UNIT V
- SI ENGINES EMISSION CONTROL TECHNOLOGY
UNIT V1 
-CI ENGINE COMBUSTION AND EMISSIONS 

UNIT V11 
-C1 ENGINE EMISSION CONTROL TECHNOLOGY

UNIT V111 
-FUEL QUALITY AND EMISSION 

UNIT 1X 
-EMISSION TEST PROCEDURE

UNIT X 
-INSTRUMENTATION FOR EMISSION MEASUREMENT AND EMISSION                                                    

 STANDARDS


UNIT 1 INTRODUCTION








Pollutants, Notable pollutants ,Heavy metals ,Persistent organic pollutants ,Polycyclic aromatic hydrocarbons ,Volatile organic compounds ,Environmental xenobiotics - sources - formation - effects - transient operational effects on pollution.
UNIT 11 ENGINE EMISSIONS AND AIR POLLUTION

Carbon monoxide, nitrogen oxide, photochemical smog, unburned hydrocarbons, ozone, particulates.

UNIT 111 FORMATIONS OF POLLUTANTS

 
Combustion generated, carbon monoxide, NO formation, Unburned hydro carbon emissions, soot and particulate formation: soot formation , soot inception, surface growth, soot oxidation, diesel smoke, NOx particulate trade-off, effect of SI engine design and operating variables: compression ratio, equivalence ratio, ignition timing, mixture preparation, engine speed, coolant temperature, 
UNIT 1V SI ENGINE COMBUSTION AND POLLUTANT FORMATION



Chemistry of SI engine combustion - HC and CO formation in 4-stoke and 2-stroke SI engines - NO formation in SI engines - Particulate emissions form SI engines – Effects of operating variables on emission formation.

UNIT V SI ENGINES EMISSION CONTROL TECHNOLOGY
Engine design parameters, add-on system for treatment of emission within engine, thermal exhaust after treatment, catalytic exhaust after treatment, types of catalytic converter, catalyst deactivation, gasoline direct injection stratified charge engines, on-board diagnosis system.
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UNIT V1 CI ENGINE COMBUSTION AND EMISSIONS





Basics of diesel combustion - Smoke emission in diesel engines - NO emission from diesel engines – Particulate emission in diesel engines. Color and Aldehyde emissions from Diesel engines - Effects of operating variables on emission formation.

UNIT V11 C1 ENGINE EMISSION CONTROL TECHNOLOGY

Fuel injection variable, electronic fuel injection system, exhaust gas recirculation, turbo charging, control of engine oil consumption, catalytic exhaust gas after treatment, diesel particulate filters, HCCI engines.

UNIT V111 FUEL QUALITY AND EMISSION 

Motor gasoline, characteristics of gasoline, reformulated gasoline, diesel fuels, characteristic of diesel, effect of diesel quality on emission, trends inn diesel fuel quality specifications, alternative fuels: alcohols, natural gas, LPG, biodiesel, dim ethyl ether, and hydrogen 




UNIT 1X EMISSION TEST PROCEDURE

Test cycle for light and medium duty vehicles, test cycle for heavy duty vehicle engines, test procedure for evaporative emissions, emission standard for light duty vehicles, emission standard for heavy duty vehicles, motor cycle emission standards, emission measurement procedures. NDIR analyzers, flame ionization detector.

UNIT X INSTRUMENTATION FOR EMISSION MEASUREMENT AND EMISSION STANDARDS






Test procedures - NDIR analyzer - Flame ionization detectors - Chemiliuminescent analyzer – Gas chromatograph, oxygen analyzer, smoke measurement - Smoke meters, formaldehyde measurement, constant volume sampling, particulate emission measurement - Emission - standards.

Automotive Pollution and Control 

Text Books:

1. Springer and Patterson, Engine Emission, Plenum Press, 1990.

2. Ganesan.V., " Internal Combustion Engines ", Tata McGraw Hill Co., 1994.

3. B.P. Pundir, “Engine emissions” Narosa Publishers, New Delhi, 2007.
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2. Obert.E.F., “Internal Combustion Engines ", 1982.

3. Taylor.C.F., " Internal Combustion Engines ", MIT Press, 1972.

4. Heywood.J.B., " Internal Combustion Engine Fundamentals ", McGraw Hill Book Co., 1995.

5. Automobiles and Pollution SAE Transaction, 1995.
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Code No. CEM E010 - VEHICLE BODY ENGINEERING

MAJOR DIVISIONS:

UNIT 1 
-CAR BODY DETAILS








UNIT 11 
-TYPES OF BODY

UNIT 111 
-VEHICLE AERODYNAMICS







UNIT 1V 
-ANALYSIS OF DRAG FORCE

UNIT V 
-BUS BODY DETAILS


UNIT V1 
-COSTRUCTIONAL DETAILS

UNIT V11 
-COMMERCIAL VEHICLE DETAILS 

UNIT V111 
-DESIGN CRITERIA 

UNIT IX 
-BODY MATERIALS, TRIM AND MECHANISMS 

UNIT X 
-PLASTIC MATERIALS AND OTHER MATERIALS
UNIT 1 CAR BODY DETAILS








Ergonomics and controls in car body design, Shaping and packaging: Product design and concepts, Aesthetics and industrial design, formal aesthetics and shape, computer aided drafting, surface development, interior ergonomics, ergonomics system design, ergonomic based seat design and steering design dashboard instruments. 

UNIT 11 TYPES OF BODY

Saloon, convertibles, Limousine, Estate Van, 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 and types of car body construction, procedure for constructing a car body.

UNIT 111 VEHICLE AERODYNAMICS







Objectives - Vehicle drag and types -various types of forces and moments - Effects of forces and moments – Load Distribution: Types of load carrying structures -closed, integral, open, flat types. Calculation of loading cases-static, asymmetric, vertical loads. Load distribution, stress analysis of structure, body shell analysis. Side wind effects on forces and moments.

 UNIT 1V ANALYSIS OF DRAG FORCE

Cars as a bluff body - Flow field around car – analysis of aerodynamic drag, global consideration, components of drag, drag force - types of drag force - analysis of aerodynamic drag - drag coefficient of cars, Various body optimization techniques for minimum drag – Wind tunnel testing: Flow visualization techniques, Scale model testing, Component balance to measure forces and moments.                                             
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UNIT V BUS BODY DETAILS









Types: Mini bus, single Decker, double Decker, two level, split level and articulated bus - Bus body lay out – Floor height - Engine location : front and rear engine, advantages of both types of engine construction, - Entrance and exit location - Seating dimensions for comfortable travel, rigidity of bus design. 

UNIT V1 COSTRUCTIONAL DETAILS

Frame construction, types of frames, materials for body, design procedures to be followed for the effective design, double skin construction - Types of metal section used - Regulations - Conventional and integral type construction.

UNIT V11 COMMERCIAL VEHICLE DETAILS





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. Types of mini coach with trailers, single and double deckers, 

UNIT V111 DESIGN CRITERIA 

Design criteria on passenger car, load capacity, goods to be transported and distance to be covered, constructional details: weights and dimensions, conventional and integral type. Advantages of integral type of design over conventional design
UNIT IX BODY MATERIALS, TRIM AND MECHANISMS





Structural materials: Aluminum alloy sheet, extrusion and casting, Austenitic and Ferritic stainless steels, alloy steels. Different types of composites, FRP and metal Matrix Composites. Structural timbers properties designing in GRP and high strength composites different manufacturing techniques of composites. 

UNIT X PLASTIC MATERIALS AND OTHER MATERIALS

Thermo plastics, ABS and styrenes. Load bearing plastics, semi rigid PUR foams and sandwich panel construction. Corrosion - Anticorrosion methods - Scalation of paint and painting process - Body trim items - Body mechanisms.
Text Book:

1. Powloski.J., " Vehicle Body Engineering ", Business Books Ltd., 1989

2. Body Engineering -Sydney F Page

References:

1. Giles.J.C. “Body construction and design ", lliffe 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.

4. Automotive chassis -P.M. Heldt. chilton & Co

5. Handbook on vehicle body design -SAE Publications.
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