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3rd Semester



PAU3I101 MECHANICS OF SOLID Theory L/T (Hours per week): 3/0, Credit: 3 MODULE - I (10 Lectures) 1. Load, Stress, Principle of St.Venant, Principle of Superposition, Strain, Hooke’s law, Modulus of Elasticity, Stress-Strain Diagrams, Working Stress, Factor of safety, Strain energy in tension and compression, Resilience, Impact loads, Analysis of Axially Loaded Members : Composite bars in tension and compression - temperature stresses in composite rods, Statically indeterminate problems. Shear stress, Complimentary shear stress, Shear strain, Modulus of rigidity, Poisson’s ratio, Bulk Modulus, Relationship between elastic constants. 2. Members in Biaxial State of Stress : Stresses in thin cylinders, thin spherical shells under internal pressure - wire winding of thin cylinders. Analysis of Biaxial Stress. Plane stress, Principal stress, Principal plane, Mohr’s Circle for Biaxial Stress. MODULE - II (11 Lectures) 3. Strain Deformation : Two dimensional state of strain, Mohr’s circle for strain, Principal strains and principal axes of strain measurements, Calculation of principal stresses from principal strains. 4. Shear Force and Bending Moment for Simple Beams Shear force and bending moment. Types of load and Types of support. Support reactions, Relationship between bending moment and shear force, Point of inflection. Shear Force and Bending Moment diagrams. 5. Simple Bending of Beams : Theory of simple bending of initially straight beams, Bending stresses, Shear stresses in bending, Distribution of normal and shear stress, beams of two materials, Composite beams. MODULE - III (8 Lectures) 6. Deflection of Beams : Differential equation of the elastic line, Slope and deflection of beams by integration method and area - moment method. 7. Theory of Columns: Eccentric loading of a short strut, Long columns, Euler’s column formula, Lateral buckling, Critical Load, Slenderness ratio



Page



TEXT BOOKS 1. Elements of Strength of Materials by S.P.Timoshenko and D.H.Young, Affiliated EastWest Press 2. Strength of Materials by G. H. Ryder, Macmillan Press 3. Strength of Materials by James M. Gere and Barry J. Goodno, Cengage Learning
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MODULE - IV (7 Lectures) 8. Torsion in solid and hollow circular shafts, Twisting moment, Strain energy in shear and torsion, strength of solid and hollow circular shafts. Stresses due to combined bending and torsion, Strength of shafts in combined bending and twisting. 9. Close - Coiled helical springs.



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16



3rd Semester



REFERENCE BOOKS 1. Mechanics of Materials by Beer and Johnston, Tata McGraw Hill 2. Mechanics of Materials by R.C.Hibbeler, Pearson Education 3. Mechanics of Materials by William F.Riley, Leroy D.Sturges and Don H.Morris, Wiley Student Edition 4. Mechanics of Materials by James M. Gere, Thomson Learning 5. Engineering Machanics of Solids by Egor P. Popov, Prentice Hall of India 6. Strength of Materials by S.S.Rattan, Tata Mc Graw Hill 7. Strength of Materials by R.Subramaniam, Oxford University Press 8. Strength of Materials by Sadhu Singh, Khanna Publishers



MECHANICS OF SOLID Practical L/T/P (Hours per week): 0/0/2, Credit: 1



Page



13



Laboratory Experiments (Minimum 8 experiments) 1. Determination of tensile strength of materials by Universal Testing Machine 2. Determination of Impact strength of material 3. Determination of Hardness strength of materials 4. Determination of Rigidity modulus of material 5. Determination of Compression / Bending strength of material 6. Determination of Fatigue strength of material 7. Evaluation of Engineering Stress / Strain Diagram on Steel rod, Thin and Twisted Bars under tension. 8. Estimation of Spring Constant under Tension and Compression. 9. Double shear test in U.T.M. 10. Load measurement using Load indicator, Load coils. 11. Strain measurement using Rosette Strain Gauge. 12. Stress measurement using strain rosette.
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3rd Semester



PAU3I001 INTRODUCTION TO PHYSICAL METALLURGY AND ENGINEERING MATERIALS Theory L/T (Hours per week): 3/0, Credit: 3 MODULE-I (08 Lectures) Classification of Engineering Materials, Engineering properties of materials. Characteristic property of metals, bonding in solids, primary bonds like ionic, covalent and metallic bond, crystal systems, common crystal structure of metals, representations of planes and directions in crystals, atomic packing in crystals, calculation of packing density, voids in common crystal structures and imperfections crystals. MODULE-II (08 Lectures) Concept of plastic deformation of metals, critical resolve shear stress, dislocation theory, deformation by slip and twin, plastic deformation in polycrystalline metals, yield point phenomenon and related effects, concept of cold working preferred orientation. Annealing ; recovery; recrystalization and grain growth; hot working. Concept of alloy formation, types of alloys, solid solutions, factors governing solids solubility viz. size factor, valency factor, crystal structure factor and chemical affinity factor; order-disorder transformation. MODULE-III (10 Lectures) Binary phase diagrams (a) Isomorphism system, (b) Eutectic system, (c) Peritectic system, (d)Eutectoid system and (e) Peritectoid system. Allotropic transformation. Lever rule and its application, Interpretation of solidification behaviors and microstructure of different alloys belonging to those systems, Effect of non-equilibrium cooling, coring and homogenization. Iron-cementite and iron-graphite phase diagrams, microstructure and properties of different alloys (alloy steels; stainless steel, tool steel, HSS, high strength low alloy steel) types of cast iron, their microstructures and typical uses. Specification of steel. T.T.T. diagram: concept of heat treatment of steels i.e. annealing, normalizing, hardening and tempering; microstructural effects brought about by these processes and their influences on mechanical properties; factor affecting hardenability.
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Text Books: 1. Engineering Physical Metallurgy and Heat Treatment by Y.Lakhtin, Mir Publisher, Moscow. 2. Introduction to Physical Metallurgy by Avner, Tata McGraw Hill 3. Materials Science and Engineering by W.D.Callister, Wiley and Sons Inc.
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MODULE-IV (10 Lectures) Optical properties of Materials: Scattering, Refraction, Theory of Refraction and absorption, Atomic Theory of optical properties. Lasers, Optical fibres- Principle, structure, application of optical fibres. Plastic-: Thermosetting and thermoplastics. Ceramics: Types, structure, Mechanical properties, application Composite Materials: Agglomerated Materials: Cermets .Reinforced Materials: Reinforced Concrete. Glass fiber reinforced plastics, Carbon fibre reinforced plastics, fibre reinforced plastics, Laminated plastic sheets. Tefnol, Properties of composites, Metal matrix composites, manufacturing procedure for fiber reinforced composite.
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3rd Semester



Reference Books 1. Elements of Material Science and Engineering, L.H.Van Vlack, Addison Wesley 2. Physical Metallurgy: Principles and Practice by Ragahvan, PHI 3. The Science and Engineering of Materials by Donald R. Askeland and Pradeep P Phule, Thomson Learning (India Edition) 4. Materials Science and Engineering by V.Raghavan, Prentice Hall of India Pvt.Ltd. 5. Essentials of Material Science and Engineering by Donald R. Askeland and Pradeep P Phule, Thomson Learning 6. Processes and Material of manufacture by Lindberg, PHI. 7. Elements of Materials Science & Engineering by Van Vlack, Pearson 8. Mechanical Metallurgy by Dieter, Tata MacGraw Hill 9. Materials Science and Metallurgy By Daniel Yesudian, Scitech 10. Material Science and Metallurgy by C.K.Dutta, Dhanpat Rai 11. Materials Science and Metallurgy by R.B.Choudhary, Khanna Publishers 12. Principles of Engineering Metallurgy by L.Krishna Reddy, New Age International 13. Material Science and Processes by S.K.Hazra Chowdhury, Indian Book distributing Co. 14. Engineering Materials, Properties and Selection by Kenneth G. Budinski and Michael K. Budinski, Prentice Hall of India 15. Materials Science by M.S. Vijaya , G.Rangarajan, TMH 16. Materials Science by V. Rajendra, A. Marikani, , TMH



PAU3I102 FLUID MECHANICS AND HYDRAULIC MACHINES Theory L/T (Hours per week): 3/1, Credit: 4 Module I (12 Lectures) Introduction: Scope of fluid mechanics and its development as a science Physical property of Fluid: Density, specific gravity, specific weight, specific volume, surface tension and capillarity, viscosity, compressibility and bulk modulus, Fluid classification. Fluid statics: Pressure, Pascal’s Law, Pressure variation for incompressible fluid, atmospheric pressure, absolute pressure, gauge pressure and vacuum pressure, manometer. Hydrostatic process on submerged surface, force on a horizontal submerged plane surface, force on a vertical submerged plane surface. Buoyancy and floatation, Archimedes’ principle, stability of immersed and floating bodies, determination of metacentric height.



Page



Fluid dynamics : Introduction,Introduction to N-S equation, Euler’s equation along a streamline, energy equation, Bernoulli’s equation and its application to siphon, venturimeter, orificemeter, pitot tube. Flow in pipes and ducts: Loss due to friction, Minor energy losses in pipes Hydraulic Gradient Line (HGL), Total Energy Line (TEL), Power transmission in the fluid flow in pipes, fluid flow in pipes in series and parallel. Flow through nozzles.
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Module II (12 Lectures) Fluid kinematics: Introduction, description of fluid flow, classification of fluid flow. Reynold’s number, Acceleration of fluid particles, flow rate and continuity equation, differential equation of continuity, Mathematical definitions of irrotational and rotational motion. Circulation, potential function and stream function. Flow net
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3rd Semester



Module III (10 Lectures) Hydraulic turbines: Classification, Impulse and Reaction turbine; Tangential, Radial and axial turbine. Impulse turbine, Pelton wheel, bucket dimensions, number of buckets in pelton wheel, efficiency and performance curves. Reaction Turbines: Francis turbine and Kaplan turbine, velocity triangle and efficiencies, performance curve. Function of draft tube and casing cavitation Module IV (06 Lectures) Centrifugal Pump: constructional features, vane shape, velocity triangles, Efficiencies, Multi stage centrifugal pumps, Pump Characteristic, NPSH and Cavitation. Positive displacement pumps: Reciprocating Pump, Working principle, Discharge, work done and power requirement, Slip, Indicator diagram Text Books 1. Fluid Mechanics, A.K.Jain, Khanna Publishers 2. Fluid Mechanics and Hydraulic Machines, Modi & Seth 3. Introduction to Fluid Mechanics and Fluid Machines, S.K. Som and G. Biswas, TMH 4. Fluid Mechanics and Machinery, Mohd. Kareem Khan, OXFORD



Page



Practical (Hours per week): 2, Credit: 1 Laboratory Experiments (Minimum 8 experiments) 1. Determination of Metacentric Height and application to stability of floating bodies. 2. Verification of Bernoulli’s Theorem and its application to Venturimeter. 3. Determination of Cv and Cd of Orifices. 4. Calibration of Bourdon Tube Pressure gauge and measurement of pressure using manometers 5. Experiments on impact of Jets 6. Experiments on performance of Pelton Turbine 7. Experiments on performance of Francis Turbine 8. Experiments on performance of Kaplan Turbine 9. Experiments on performance of centrifugal pump 10. Experiments on performance of reciprocating pump 11. Experiments on Reynold’s Apparatus 12 Experiments on Flow through pipes 13. Experiments on Flow through Annulus Double pipe 14. Experiments on Flow through Mouth Piece
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Reference Books: 1. Fluid Mechanics, A.K. Mohanty, PHI 2. Introduction to Fluid Mechanics, Fox, McDonald, Willey Publications 3. Fluid Mechanics by Kundu, Elsevier 4. An Introduction to Fluid Dynamics, G.K.Batchelor, Cambridge University Press 5. Engineering Fluid Mechanics by Garde et. al., Scitech 6. First course in Fluid Mechanics by Narasimhan, University press 7. Fluid Mechanics by J.F.Douglas, J.M.Gasiorek, J.A.Swaffield and L.B.Jack, Pearson Education 8. Fluid Mechanics and Machines, Sukumar Pati, TMH
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3rd Semester



15 Experiments on Flow through notch 16. Experiments on performance of Gear pump 17. Verifications of momentum equation 18. Verifications of stokes apparatus



PAU3I103 Automotive Thermodynamics Theory L/T (Hours per week): 3/1, Credit: 3 Module-I (10 hours) 1. Laws of Thermodynamics: First law analysis of steady and unsteady flow, control volumes, Second Law of Thermodynamics, Entropy generation, Reversible work, Availability, and Irreversibility. 2. Gas Power cycle: Air standard cycles- Otto, Diesel, Dual Combustion and Brayton cycles, The Brayton cycle with non-isentropic flow in compressors and turbines, The Brayton cycle with regeneration, reheating and intercooling, ideal jet propulsion cycle. Module-II (08 hours) 3. Vapour Power cycle: The Carnot vapor cycle and its limitations, The Rankine cycle, Means of increasing the Rankine cycle efficiency, Brief concepts of the binary vapour cycle, the gas-vapor coupled cycles, Cogeneration (Back pressure and Pass-out turbines). Module- III (10 Hours) 4 . Air Compressors: Introduction (Uses of compressed air), The reciprocating cycle, Volumetric efficiency and its effect on compressor performance, Limitations of single stage compression, Multistage compression and intercooling, Optimum intercooler pressure, Performance and design calculations of reciprocating compressors, Air motors. Centrifugal and axial flow compressor, blowers and fans: Components, working principles and applications. 5. Refrigeration and Air conditioning: Principles of refrigeration, Vapour compression and vapour absorption system, COP, properties of refrigerants, Psychrometry, Type of air conditioning systems. Module- IV (08 Hours) 6. Fuels and Combustion: Fuels: solid, liquid and gaseous, Chemical equations – conservation of mass, First law applied to combustion process, calorific value of the fuel, efficiency of combustion processes, limitations of thermodynamic analysis. Alternative fuels for automobiles



Page



References 1. Engineering Thermodynamics, Mayhew A and Rogers B, Longman Green and Co Ltd., ELBS Edition, 1990 Reference
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Text Books 1. Basic and Applied thermodynamics, P.K.Nag, TMH publications 2. Engineering Thermodynamics: R.K.Rajput, S. Chand and Co 3. Engineering Thermodynamics by Chattopadhyaya, Oxford 4. Fundamentals of Engineering Thermodynamics, E. Rathakrishnan (PHI)
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3rd Semester



2. A course in Thermodynamic and Heat Engine: Kothandaraman and Domkundwar, Dhanpat Rai publication 3. . Applied Thermodynamics: P.L.Balany, Khanna publications



Automotive Thermodynamics:0/0/2 Practical (Hours per week): 2, Credit: 1 Laboratory Experiments: (Minimum 8 experiemts) 1. Study of Cut-Sections of 2 stroke and 4 stroke Diesel Engine. 2. Study of Cut-Sections of 2 stroke and 4 stroke Petrol Engine. 3. Study of steam power plant. 4. Study of refrigeration system. 5. Study of gas turbine power plant. 6. Performance analysis of reciprocating air-compressor. 7. Performance analysis of Centrifugal / Axial Flow compressor. 8. Determination of performance characteristics of gear pump. 9. Measurement of steam quality using calorimeter 10. Verification of Joule-Thomson coefficient.



PAU3I104 Basic Manufacturing Process Theory L/T (Hours per week): 4/0, Credit: 4 Module - I (10 Lectures) 1. Foundry : (a) Types of patterns, pattern materials and pattern allowances. (b) Molding Materials - sand molding, metal molding, investment molding, shell molding. (c) Composition of molding sand, Silica sand, Zircon sand, binders, additives, Binders - clay, binders for CO2 sand, binder for shell molding, binders for core sand.



Page



Module – II (8 Lectures) 2. Welding and cutting: Introduction to gas welding, cutting, Arc welding and equipment’s. TIG (GTAW) and MIG (GMAW) welding, resistance welding and Thermit welding. Weldablity Modern Welding methods like plasma Arc, Laser Beam, Electron Beam, Ultrasonic, Explosive and friction Welding, edge preparation in butt welding. Brazing and soldering, welding defects. Destructive and non-destructive testing of castings and welding.
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(d) Properties of molding sand and sand testing. (e) Melting furnaces - cupola, resistance furnace, induction and arc furnace. (f) Solidification of castings, design of risers and runners, feeding distance, centre line freezing resistance chills and chaplets. (g) Degasification and inoculation of metals. (h) Casting methods like continuous casting, centrifugal casting, disc casting. (i) Casting defects.
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3rd Semester



Module – III (08 Lectures) 3. Brief introduction to powder metallurgy processes. 4. Plastic deformation of metals: Variables in metal forming and their optimization. Dependence of stress strain diagram on Strain rate and temperature. Hot and cold working of metals, classification of metal forming processes. 5. Rolling: Pressure and Forces in rolling, types of rolling mills, Rolling defects. 6. Forging: Smith Forging, Drop and Press forging, M/c forging, Forging defects. Module – IV (08 Lectures) 7. Extrusions: Direct, Indirect, Impact and Hydrostatic extrusion and their applications, Extrusion of tubes. 8. Wire drawing methods and variables in wire-drawing, Optimum dies shape for extrusion and drawing. 9. Brief introduction to sheet metal working: Bending, Forming and Deep drawing, shearing. 10. Brief introduction to explosive forming, coating and deposition methods. Text Books 1. Manufacturing technology by P.N.Rao, Tata McGraw Hill publication. 2. Welding Technology by R.A. Little, TMH 3. Manufacturing Science by A.Ghosh and A K Malick, EWP Reference Books 1. Fundamentals of metal casting technology by P.C. Mukherjee, Oxford PIBI. 2. Mechanical Metallurgy by Dieter, Mc-Graw Hill 3. Processes and Materials of Manufacture by R.A Lindberg, Prentice hall (India) 4. A Text Book of Production Engineering by P.C.Sharma, S.Chand



Basic Manufacturing Process:0/0/2 Practical (Hours per week): 2, Credit: 1 FOUNDRY AND CASTING 2 credits Pattern making, pattern material, pattern allowances, types of pattern, moulding tools, green sand moulding, gating, riser and core. Any two moulds to be given as exercises (solid with core, flange, gear ). Casting demonstrations.



Page



BASIC EXERCISES ON ANY THREE OF THE FOLLOWING MACHINES 1. Shaper - Cube and V Block. 2. Drilling - Drilling and Tapping. 3. Milling - Making a square block. 4. Grinding - Surface grinding on a plate. 5. Slotting - Making a rectangular slot.
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LATHE Parts of a lathe, exercise on facing, turning, step turning, taper turning, threading, knurling.
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HONOURS ELECTIVE: PAU3D001 MATHEMATICS (L/T: 4/0, Credit: 4) Module-I (15 Hours) Probability: Probability, Random variables, Probability distributions, Mean and variance of distribution, Binomial, Poisson, and Hyper-geometric distributions, Normal and exponential distribution, Distribution of several random variables. Statistics: Random sampling, Estimation of Parameters, Confidence Intervals, Testing of hypothesis, Acceptance sampling, Regression Analysis, Fitting Straight Lines, Correlation analysis Module-II (15 Hours) Partial Differential Equation: Partial differential equation of first order, Linear partial differential equation, Non-linear partial differential equation, Homogenous and non-homogeneous partial differential equation with constant co-efficient, Cauchy type, Monge’s method, Second order partial differential equation The vibrating string, the wave equation and its solution, the heat equation and its solution, Two dimensional wave equation and its solution, Laplace equation in polar, cylindrical and spherical coordinates. Module-III (08 Hours) Complex Analysis: Analytic function, Cauchy-Riemann equations, Laplace equation, Conformal mapping, Complex integration: Line integral in the complex plane, Cauchy’s integral theorem, Cauchy’s integral formula, Derivatives of analytic functions Module-IV (06 hours) Power Series, Taylor’s series, Laurent’s series, Singularities and zeros, Residue integration method, evaluation of real integrals. Text books: 1. E. Kreyszig,” Advanced Engineering Mathematics:, Eighth Edition, Wiley India 2. B.V. Ramana, “ Higher Engineering Mathematics”, Tata McGraw Hill Reference books:



Page
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1. E.B. Saff, A.D.Snider, “ Fundamental of Complex Analysis”, Third Edition, Pearson 2. Jay L. Devore, “Probability and Statistics for Engineering and Sciences”, Seventh Edition, Thomson/CENGAGE Learning India Pvt. Ltd 3. P. V.O’Neil, “Advanced Engineering Mathematics”, CENGAGE Learning, New Delhi 4. Mathematical Methods by Potter Goldberg Publisher: PHI
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MINOR SPECIALIZATION PAU3G001 AUTOMOTIVE ENGINES (3-1-0) Module I Introduction a: - (8 hours) Classification of I.C Engines, two stroke petrol and diesel engines construction, working and port timing diagrams, four stroke petrol and diesel engines-construction, working and valve timing diagram, comparison of two stroke and four stroke engines, differences between petrol and diesel engines, firing order. Module II Fuel supply systems-(8hours) fuel supply system for SI engines- carburettors (simple and solex), fuel supply system for CI engines- fuel filter, fuel pump and injector, calculation of air fuel ratio for petrol and diesel, air fuel ratio for modern automotive vehicles . Module III Lubrication, cooling systems and performance: - (12hours ) Function of lubrication systems, types of lubrication systems- mist, wet and dry sump lubrication systems, properties and designation of lubricants. Need for cooling systems-air and liquid cooling systems-properties of coolants, cooling agents. Performance tests in IC engines and heat balances. Module IV Combustion and Power boosters: - (12hours) Phenomenon of combustion in SI engines, stages of combustion, flame propagation, rate of pressure rise, abnormal combustion, effect of engine variables on knocking, fuel quality for SI engines, octane rating, combustion chambers for SI engines. Phenomenon of combustion in CI engines, stages of combustion, ignition delay, factors affecting delay period, knock in CI engines, comparison of knock in SI and CI engines, direct and indirect injection diesel engines, combustion chambers, supercharging and turbocharging methods. Text Books: 1. Ganesan . V, “Internal Combustion Engines”, Tata-Mc Graw Hill Publishing Co., New Delhi, 1994. 2. Ramalingam .K. K, “Automobile Engineering”, Sci-tech publication Pvt. Ltd, 2005. Reference books: 1. Heywood, Internal Combustion Engines 2. Obert E .F, Internal Combustion Engine Analysis and Practice, International Text Book Co., Scranton, Pennsylvania , 1988. 3. Heldt P.M, High Speed Combustion Engines, Oxford IBH Publishing Co, 1964. 4. Dicksee . C.B, Diesel Engines, Blackie and Son Ltd, London, 1964. 5. Malvee V.M, Diesel Engine Operation And Maintenance, McGraw Hill, 1974.
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PAU4I101 PAU4I102 PAU4I103 PAU4I104 PAU4I201



PC(CP) PC(CP) PC(CP) PC(CP) PC(CP)



Statistical Quality Control Surface Engineering Rapid Manufacturing Process Applied Mathematics - III Engineering Economics Organizational Behaviour Troubleshooting, Servicing & Maintenance of Automobiles
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Semester : 4th -------------1. PAU4D001 Honours(O2) 2. PAU4D002 Honours(O2) 3. PAU4D003 Honours(O2) 4. PMA4E001 HS(CP) 5. PEK4E002 HS(O1) 6. POB4E003 HS(O1) 7. PAU4G001 Minor(CP)
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B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester



PAU4I101 AUTOMOTIVE ENGINES (3/0) Module I(10 Lectures) Introduction to automotive engine:About engines, Engine systems, Basic engine terminology, Types of engine, Classification of I.C Engines, Engine cycles, Construction Working and port timing diagrams of two stroke petrol and diesel engines, Construction Working and valve timing diagrams of four stroke petrol and diesel engines, comparison of two stroke and four stroke engines, differences between petrol and diesel engines, firing order. Module II(10 Lectures) Fuel supply systems and performance: Fuel supply system for SI engines, Carburettors (simple and solex), fuel supply system for CI engines, Fuel injection system, classification of different parts of fuel supply system for both SI and CI engines, calculation of air fuel ratio for petrol and diesel. Losses in the engine, Mean effective pressure, Fuel consumption, volumetric efficiency, Performance tests in IC engines and heat balance, performance curve. Module III(08 Lectures) Lubrication and cooling systems:Function of lubrication systems, types of lubrication systems- mist, wet and dry sump lubrication systems, properties and designation of lubricants. Methods of cooling systems- Air and water cooling systems, properties of coolants, cooling agents. Module IV(12 Lectures) Combustion and Power boosters: Phenomenon of combustion in SI engines, stages of combustion, flame propagation, rate of pressure rise, abnormal combustion, effect of engine variables on knocking, fuel quality for SI engines, octane rating, combustion chambers for SI engines. Phenomenon of combustion in CI engines, stages of combustion, ignition delay, factors affecting delay period, knock in CI engines, comparison of knock in SI and CI engines, direct and indirect injection diesel engines, combustion chambers, supercharging and turbocharging methods.
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Reference books: 1. Sing Kirpal, “Automobile Engineering” vol. II, Standard Publishers Distributors, 1971 2. Heywood, Internal Combustion Engines 3. Obert E .F, Internal Combustion Engine Analysis and Practice, International Text Book Co., Scranton, Pennsylvania , 1988. 4. Heldt P.M, High Speed Combustion Engines, Oxford IBH Publishing Co, 1964. 5. Dicksee. C.B, Diesel Engines, Blackie and Son Ltd, London, 1964. 6. Malvee V.M, Diesel Engine Operation and Maintenance, McGraw Hill, 19
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Text Books: 1. Ganesan. V,“Internal Combustion Engines”, Tata-Mc Graw Hill Publishing Co., New Delhi, 1994. 2. Ramalingam .K. K, “Automobile Engineering”, Sci-tech publication Pvt. Ltd, 2005.
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AUTOMOTIVE ENGINE LABORATORY (Practical L/T/P (Hours per week): 0/0/2, Credit: 1) LIST OF EXPERIMENTS:1. Dismantling and study of Petrol Engine 2. Assembling of Petrol Engine 3. Dismantling and study of Diesel Engine 4. Assembling of Diesel Engine 5. Study of petrol engine fuel system 6. Study of diesel engine fuel system 7. Study of cooling system 8. Study of lubrication system 9. Study and testing of spark plug 10. Study of turbo charger and super charger



PAU4I102 AUTOMOTIVE CHASSIS (3/0) Module I Frames, front axle and steering systems: 10 hours Types of Chassis layout, with reference to Power Plant location and drive, typesof frames, unitised frame body construction ,Loads acting on frame, Constructional details and materials for frames, Testing of frames. Types of Front Axles, Front Wheel Geometry,namely, Castor, Camber, King Pin Inclination and Toe–in, Condition for True Rolling Motion of Wheels , Ackerman’s and Davis Steering System, constructional details of Steering Linkages and layouts, Different Types of Steering gear boxes, Reversible and Irreversible Steering, Power–Assisted Steering,Steering of crawler tractor
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Module III Rear Axles: 8 hours Construction of Rear Axles, Types of Loads acting on Rear axles, Full –Floating, Three– Quarter Floating and Semi–Floating rear axles, Rear axle Housings , Construction and different types of axle housings, Multi axles vehicles. Construction details of multi drive axle vehicles, Types of Tyres and their constructional details
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Module II Driveline: 8 hours Effect of driving thrust and torque reaction, Hotchkiss drive, torque tube drive, radius rod , Propeller Shaft, Universal Joint, Constant Velocity Universal Joint, Front Wheel drive, different types of Final drive, Worm and worm wheel, Straight bevel gear, Sprial bevel gear and hypoid gear final drives, Double reduction and twin speed final drives, Multi–axled vehicles, Differential principle and operation, Construction details of differential unit ,Differential housings, Non–Slip differential, Differential locks, Final drive of Crawler Tractors.



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester Module IV Suspension System and Braking System: 10hours Need of suspension system, types of suspension, construction details and characteristics of suspension springs such as leaf springs. Coil springs and torsion bar springs. Independent suspension system. Introduction to rubber and pneumatic suspension system, Shock absorbers-telescopic type shock absorber. Classification of brakes- drum and disc brakes. Theory of braking , mechanical , hydraulic, pneumatic breaking system. Master cylinder, tandom master cylinder and wheel power and power assisted brakes. Anti-locking braking systems. Servo brake. Power and power assisted brakes-different types of retarders like eddy current and hydraulic retarder. Anti lock braking systems. Regenerative braking system Text Books 1. K. K. Ramalingam, “Automotive Engineering “. Scitech Publication Pvt Ltd, 2005. 2. Kirpal Singh, “Automobile Engineering” vol1 and vol2.Standard Publishers, 2003. 3. N.K. Giri, “Automotive Mechanics” Khanna Publishers, New Delhi, 2005 References 3. John Heizler, “Automotive Mechanics”, East West Press, 1999. rd



4. Jack E RJavee, “Automotive Technology”, Thomson Asia Pvt Ltd, 3 Edition, 2004.



AUTOMOTIVE CHASSIS LAB Practical L/T/P (Hours per week): 0/0/2, Credit: 1 LIST OF EXPERIMENTS (Minimum 8 Experiments)



Page
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Study and measurement of the following chassis frames: 1. Heavy duty vehicle frame (Leyland, Tata etc) 2. Light duty vehicle frame (Ambassador, Maruti van etc) Study, dismantling and assembling of 3. Front Axle 4. Rear Axle 5. Differential 6. Steering systems along with any two types of steering gear box 7. Braking systems – hydraulic servo vacuum, compressed air power brakes. 8. Leaf spring, coil spring, torsion bar spring, Hydraulic shock absorber Study, Dismantling and Assembling of 9. Gear Box 10. Transfer case



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester



PAU4I103 Kinematics and Dynamics of Machines Theory L/T (Hours per week): 3/1, Credit: 3 Module – I : (10 Lectures) 1. Kinematic fundamental: Basic Kinematic concepts and definitions, Degrees of freedom, Elementary Mechanism : Link, joint, Kinematic Pair, Classification of kinematic pairs, Kinematic chain and mechanism, Gruebler’s criterion, Inversion of mechanism, Grashof criteria, Four bar linkage and their inversions, Single slider crank mechanism, Double slider crank mechanism and their inversion. Transmission angle and toggle position, Mechanical advantage. 2. Kinematic Analysis : Graphical analysis of position, velocity and acceleration of four bar and Slider crank mechanisms. Instantaneous centre method, Aronhold-Kennedy Theorem, Rubbing velocity at a Pin-joint. Coriolis component of acceleration. Module – II : (10 Lectures) 3. Mechanism Synthesis : Graphical methods of synthesis, Chebychev spacing for precision positions, Freudenstein’s equation applicable to four bar linkages. 4. Mechanism Trains: Gear Terminology and definitions, Analysis of mechanism Trains: Simple Train, Compound train, Reverted train, Epicyclic train and their applications. Module – III : (8 Lectures) 5. Combined Static and Inertia Force Analysis: Inertia forces analysis, velocity and acceleration of slider crank mechanism by analytical method, engine force analysis - piston effort, force acting along the connecting rod, crank effort. dynamically equivalent system, compound pendulum, correction couple. 6. Friction Effects: Screw jack, friction between pivot and collars, single, multi-plate and cone clutches, anti friction bearing, film friction, friction circle, friction axis, Module – IV : (8 Lectures) 7. Flexible Mechanical Elements: Belt, rope and chain drives, initial tension, effect of centrifugal tension on power transmission, maximum power transmission capacity, belt creep and slip. 8. Brakes & Dynamometers : Classification of brakes, Analysis of simple block, Band and internal expanding shoe brake, Braking of a vehicle. Absorption and transmission dynamometers, Prony brake, Rope brake dynamometer, belt transmission, epicyclic train, torsion dynamometer.
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Reference 1. Theory of Machines by Thomas Bevan, CBS Publications 2. Kinematics and Dynamics of Machinery by Charles E. Wilson and J.Peter Saddler, Pearson Education 3. Mechanism and Machine Theory by J.S.Rao and R.V.Dukipatti, New Age International. 4. Theory of Mechanisms and Machines by A. Ghosh & A. K. Mallick, East West Press.
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Text Books 1. Kinematics and Dynamics of Machinery by R L Norton, Tata MacGraw Hill 2. Theory of Machines and Mechanisms by John J. Uicker Jr., Gordon R. Pennock and Joseph E. Shigley, Oxford University Press 3. Theory of Machines by S.S.Rattan, Tata MacGraw Hill



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester 5. Kinematics and Dynamics of Machines by G.H. Martin, McGraw-Hill. 6. Theory of Machines and Mechanisms by P.L.Ballaney, Khanna Publishers 7. Theory of Mechanisms and Machines by C.S.Sharma and K.Purohit, PHI.



Practical (Hours per week): 2, Credit: 1 Laboratory Experiments: (Minimum 8 experiments) 1. Design of any one working model related to Kinematics of Mechanisms i.e., Module I and II. 2. Design of any one working model related to Dynamics of Machinery i.e., Module III and IV. 3. Radius of gyration of compound pendulum 4. Radius of gyration of connecting rod 5. TRI –FILAR / BI-FILAR System 6. Experiment on Screw Jack 7. Experiment on Journal Bearing Apparatus 8. Experiment/Study on clutches 9. Experiment on Epicyclic Gear Train 10. Experiments on Simple/Compound/Reverted Gear trains 11. Experiment on Dynamometer 12. Experiment on Brake 13. Experiment on Coriolis component of acceleration



PAU4I104 AUTOMOTIVE TRANSMISSION SYSTEMS (3/0) MODULE I Mechanical Drive 9 Hours Requirements of transmission system. Design aspects - Different types of clutch: Principle, construction, torque capacity and design aspects, Free Wheel. Determination of gear ratios for vehicles. Performance characteristics at different speeds. Different types of gear boxes – Sliding, Constant and Synchromesh gearbox. Problems on performance of automobile such as Resistance to motion, Tractive effort, Engine speed ,Power and acceleration.
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MODULE III Hydrostatic Drive 9 Hours Hydrostatic drive: Various types of hydrostatic systems – Principles of hydrostatic drive system, Advantages and limitations, Comparison of hydrostatic drive with hydrodynamic drive, construction and working of typical Janny hydrostatic drive.
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MODULE II Hydrodynamic and Electric Drive 9 Fluid coupling-Principle of operation. Constructional details, Torque capacity. Performance characteristics, Reduction of drag torque. Torque converter: Principle of operation, constructional details and performance characteristics. Converter coupling - Principle of operation -Construction details - Torque capacity – Characteristic performance. Electric drive: Principle of early and modified Ward Leonard Control system. Advantages & limitations. Performance characteristics.



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester MODULE IV Automatic transmission and Application 9 Hours Principle of working of epi-cyclic gear train, Need for automatic transmission, Four speed longitudinally mounted automatic transmission-Chevrolet “Turboglide” Transmission, Continuously Variable Transmission (CVT)–Types–Operations of a typical CVT, FordT-model gear box, Wilson Gear box, Cotal electromagnetic transmission,Hydraulic control system for automatic transmission . REFERENCES 1. Heldt. P.M., Torque converters, Chilton Book Co., 1992. 2. Newton and Steeds, Motor vehicles, Life Publishers, 1985. 3. Judge A.W., Modern Transmission Systems, Chapman and Hall Ltd., 1990. 4. SAE Transactions 900550 & 930910. 5. Hydrostatic transmissions for vehicle applications, I Mech. E Conference, 1981-88. 6. Course. W.H., Anglin., D.L., Automotive Transmission and Power Trains construction, McGraw-Hill, 1976. AUTOMOTIVE TRANSMISSION SYSTEMS LABORATORY (0/0/2) 1. Study of all thecomponents of power Transmission System 2. Study,dismantling & assembling of a) single plate clutch(Coil spring and diaphragm spring) b) multiplate clutch. c) Centrifugal and semi centrifugal clutch d) Sliding mesh gear box. e) Constant mesh gear box f) Synchromesh Gear Box 3. Study of different parts of Torque Converter 4. Study,dismantling & assembling of(Any Two) a) Wilson Gear box, b) Chevrolet “Turboglide” Transmission system



PAU4D002 Surface Engineering (Honors Elective)
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Module – II (16 hours) Thermal Spraying Processes and Electrodeposited Coatings: Thermal spraying materials, characteristics of thermal spray processes, Design for thermally sprayed coatings coating production, spray fused coatings, Principles of electroplating, Technology and controlelectroplating systems, Properties and applications of electrodeposits, Non aqueous and electroless deposition, plasma coating.
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Module – I (14 hours) Mechanisms of Wear and Metal Cleaning: Basic Mechanisms of wear-abrasive, adhesive wear, contact fatigue, Fretting corrosion, Testing of wear resistance, practical diagnosis of wear, general cleaning process for ferrous and non ferrous metals and alloys selection of cleaning processes, alkaline cleaning, emulsion cleaning, ultrasonic cleaning, pickling salt bath descaling, abrasive bath cleaning, polishing and buffing shot peening.



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester Hot Dip Coating and Diffusion Coating: Principles, Surface preparation, Batchcoating and continuous coating process, Coating properties and application, Principles of cementation, Cladding-vacuum deposition, Sprayed metal coating, Structure of diffusion coatings, Chemical vapour deposition (CVD), Physical vapour deposition (PVD). Module – III (14 hours) Non-Metallic Coating Oxide and Conversion Coatings: Plating coating, lacquers, rubbers and elastomers, viterous enamels, anodizing Chromating, application to aluminium, magnesium, tin, zinc, cadmium copper and silver, phosphating primers. Quality Assurance, Testing and Selection af Coatings: The quality plan, design, testing and inspection, thickness and porosity measurement, selection of coatings, industrial applications of engineering coatings. Text Books : 1. Engineering Coatings-design and application- S. Grainger, Jaico Publishing House. 2. Principles of Metals surface treatment and protection- D. R. Gabe, Pergamon. Reference Books: 1. Electroplating Handbooks- N.V.Parathasarathy, Prentice Hall. 2. Advances in surface treatment- Niku-Lavi, Pergamon.



PAU4D003 Rapid Manufacturing Process (Honors Elective) Module – I (14 hours) Product Development: Classification of manufacturing processes, Different manufacturing systems, Introduction to rapid Prototyping (RP), Need of RP in context to batch production, FMS and CIM and its application. Product prototyping – solid modeling and prototype representation, reverse engineering, prototyping and manufacturing using CNC machining. Basic principles of RP steps in RP, Process chain in RP in integrated CAD-CAM environment, Advantages of RP Module – II (14 hours) Rapid Manufacturing Process Optimization: factors influencing accuracy. Data preparation errors, Part building errors, Error in finishing, influence of build orientation. Classification of different RP techniques based on raw materials, layering technique (2D or 3D) and energy sources.



Page



Module – III (16 hours) Laminated object manufacturing solid ground curing, Repetitive masking and deposition. Beam interference solidification, Holographic interference solidification special topic on RP using metallic alloys, Programming in RP modeling, Slicing, Internal Hatching, Surface skin films, support structure.
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Process technology and comparative study of stereo lithography (SL) with photopolymerisation, SL with liquid thermal polymerization, solid foil polymerization, selective laser sintering, selective powder binding, Ballastic particle manufacturing – both 2D and 3D, Fused deposition modeling, Shape melting



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester Software for RP: STL files, Overview of Solid view, magics, imics, magic communicator, etc. Internet based software, Collaboration tools. Text Books : 1. Rapid Prototyping and Engineering Applications, Frank W. Liou, CRC Press 2. Introduction to Rapid Prototyping, Amitav Ghosh, North West Publication, New Delhi. Reference Books: 1. Rapid Manufacturing, Flham D.T & Dinjoy S.S Verlog London 2001. \ 2. Rapid Prototyping Materials, Gurumurthi, IISc Bangalore. 3. Rapid Automated, Lament wood. Indus press New York 4. Stereo Lithography and other RP & M Technologies, Paul F. Jacobs: SME, NY 1996



MINOR SPECIALIZATION PAU4I102 AUTOMOTIVE CHASSIS (4/0) Module I Frames, front axle and steering systems: 10 hours Types of Chassis layout, with reference to Power Plant location and drive, typesof frames, unitised frame body construction ,Loads acting on frame, Constructional details and materials for frames, Testing of frames. Types of Front Axles, Front Wheel Geometry,namely, Castor, Camber, King Pin Inclination and Toe–in, Condition for True Rolling Motion of Wheels , Ackerman’s and Davis Steering System, constructional details of Steering Linkages and layouts, Different Types of Steering gear boxes, Reversible and Irreversible Steering, Power–Assisted Steering,Steering of crawler tractor Module II Driveline: 10 hours Effect of driving thrust and torque reaction, Hotchkiss drive, torque tube drive, radius rod , Propeller Shaft, Universal Joint, Constant Velocity Universal Joint, Front Wheel drive, different types of Final drive, Worm and worm wheel, Straight bevel gear, Sprial bevel gear and hypoid gear final drives, Double reduction and twin speed final drives, Multi–axled vehicles, Differential principle and operation, Construction details of differential unit ,Differential housings, Non–Slip differential, Differential locks, Final drive of Crawler Tractors.
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Module IV Suspension System and Braking System: 10hours Need of suspension system, types of suspension, construction details and characteristics of suspension springs such as leaf springs. Coil springs and torsion bar springs. Independent
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Module III Rear Axles: 10 hours Construction of Rear Axles, Types of Loads acting on Rear axles, Full –Floating, Three– Quarter Floating and Semi–Floating rear axles, Rear axle Housings , Construction and different types of axle housings, Multi axles vehicles. Construction details of multi drive axle vehicles, Types of Tyres and their constructional details



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16 4th Semester suspension system. Introduction to rubber and pneumatic suspension system, Shock absorbers-telescopic type shock absorber. Classification of brakes- drum and disc brakes. Theory of braking , mechanical , hydraulic, pneumatic breaking system. Master cylinder, tandom master cylinder and wheel power and power assisted brakes. Anti-locking braking systems. Servo brake. Power and power assisted brakes-different types of retarders like eddy current and hydraulic retarder. Anti lock braking systems. Regenerative braking system Text Books 1. K. K. Ramalingam, “Automotive Engineering “. Scitech Publication Pvt Ltd, 2005. 2. Kirpal Singh, “Automobile Engineering” vol1 and vol2.Standard Publishers, 2003. 3. N.K. Giri, “Automotive Mechanics” Khanna Publishers, New Delhi, 2005 References 1. John Heizler, “Automotive Mechanics”, East West Press, 1999. rd
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2. Jack E RJavee, “Automotive Technology”, Thomson Asia Pvt Ltd, 3 Edition, 2004.
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Code Course Name



Fifth Semester Theory Hours/ Credit University Week Theory Marks L/T



5th Semester
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Semester : 5th -------------1. PAU5D001 Honours(O4) Off Road Vehicle 2. PAU5D002 Honours(O4) Mechatronics 3. PAU5D003 Honours(O4) Smart Materials for Automotive Application 4. PAU5G001 Minor(CP) Automotive Pollution & Controls 5. PAU5H001 OE(O2) Energy Conversation Techniques 6. PAU5H002 OE(O2) Marketing Management 7. PAU5H003 OE(O2) C++ & Object Oriented Programming 8. PAU5H004 OE(O2) Internet & Web Technology 9. PAU5H005 OE(O2) Analog & Digital Electronics 10. PAU5H006 OE(O2) Digital Signal Processing 11. PAU5H007 OE(O2) Microprocessors 12. PAU5I101 PC(CP) Design of Machine Components 13. PAU5I102 PC(CP) Vehicle Body Engineering 14. PAU5I103 PC(CP) Mechanism & Machines 15. PAU5I201 PC(CP) Advance Lab - I 16. PAU5J001 PE(O3) Two & Three Wheelers 17. PAU5J002 PE(O3) Automotive Test Instrumentation 18. PAU5J003 PE(O3) Advanced Production Process for Automotive Components



5th Semester
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PAU5I101 DESIGN OF MACHINE COMPONENTS



[Only specified data book as mentioned in the syllabus is permitted during examination] Module- I (9hrs) INTRODUCTION AND DESIGN OF RIVETTED JOINTS Classification of design – Engineering materials and their physical properties as applied to design – Selection of materials, Factors of safety in design – Endurance limit of materials – Determination of endurance limit for ductile materials – Notch sensitivity – Principle of design optimization – Future trends – CAD, Design of Riveted Joints. Module- II DESIGN OF COLUMN AND BOLTED JOINTS (9hrs) Euler’s formula – – Rankine’s formula – Tetmajer’s formula – Johnson formula – Design of push rods and eccentricity loaded columns – Reduction of stress concentration. Threaded fastners - Design of bolted joints including eccentric loading – theory of bonded joints. Module- III DESIGN OF SHAFTS AND BEARING (9hrs) Fit and tolerance- Material and design stresses –Design of shafts on the basis of strength – Design of shaft on the basis of rigidity – Design of hollow shafts. Types of Bearings- Design of journal bearings - Ball and Roller bearings – Types of Roller bearings – Bearing life – Static load capacity – Dynamic load capacity – Bearing material – Boundary lubrication – Oil flow and temperature rise. Module-IV SPRINGS AND FLYWHEELS (9hrs) Design of close coiled helical spring subjected to axial loading – Torsion of helical springs. Determination of the mass of a flywheel for a given co-efficient of speed fluctuation. Engine flywheels stresses of rim of flywheels. Design of hubs and arms of flywheel – Turning moment diagram. TEXTBOOKS: 1. Jain,R.K., “Machine Design”, Khanna Publishers, 1992. 2. Sundararaja Murthy,T.V., “Machine Design”, Khanna Publishers, New Delhi, 1991. 3. Bhandari,V.B., “Design of Machine Elements”, Tata McGraw Hill Publishing Co. Ltd., New Delhi, 1990. REFERENCE BOOKS: 1. Machine Design, P.Kanaiah, Scietech Publications 2. Fundamentals of Machine Component Design by R.C.Juvinall and K.M.Marshek, John Wiley & Sons 3. Machine Drawing by N.Sidheswar, McGraw-Hill 4. Machine Design, P.C.Sharma and D.K.Agrawal, S.K.Kataria & Sons 5. Machine Design, Pandya and Shah, Charotar Book Stall 6. Machine Design, Robert L. Norton, Pearson Education Asia. 7. Design of Machine Elements by C. S. Sharma and K. Purohit, PHI
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1. P.S.G. Design Data Hand Book, PSG College of Tech Coimbature 2. Design Data Hand Book, K. Lingaiah, McGraw Hill, 2nd Ed. 2003. 3. Design Hand Book by S.M.Jalaluddin ; Anuradha Agencies Publications 4 .Design Data Hand Book by K.Mahadevan and B.Reddy,CBS Publishers
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DESIGN DATA HAND BOOKS:
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Practical (DESIGN OF MACHINE COMPONENTS)



Using AutoCAD/CATIA/ProE 1.Design & drawing of Riveted joint 2.Design &drawing of Bolted Joint 3. Design of shafts subjected to combined loading 4. Design of spring 5. Design of bearing 6.Design of Flywheel



PAU5I102 VEHICLE BODY ENGINEERING MODULE I CAR BODY DETAILS 9 Hours Types: Saloon, convertibles, Limousine, Estate Van, racing and sports car. Visibility: regulations, driver’s visibility, tests for visibility – Methods of improving visibility. Safety: safety design, safety equipments for car. Various body panels and Construction of Car body. MODULE II BUS BODY DETAILS 9 Hours Types: Mini bus, single decker, double decker, two level, split level and articulated bus. Bus body lay out – Floor height – Engine location – Entrance and exit location. Constructional details: Types of metal sections used – Regulations – Conventional and Integral type construction. MODULE III VEHICLE AERODYNAMICS 9 Hours Objectives – Vehicle drag and types – various types of forces and moments – Effects of forces and moments – Side wind effects on forces and moments – Various body optimization techniques for minimum drag MODULEIV COMMERCIAL VEHICLE DETAILS 9 Hours Types of body – Flat platform, drop side, fixed side, tipper body, tanker body. Light commercial vehicle body types. Dimensions of driver’s seat in relation to controls – Drivers cab design. MODULEV BODY MATERIALS, TRIM AND MECHANISMS 6 Hours Steel sheet, timber, plastics, GRP, properties of materials. Corrosion – Anticorrosion methods – Selection of paint and painting process. Body trim items – Body mechanisms.
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REFERENCE BOOKS: 1. Giles J.C. Body construction and design, Life books Butterworth & Co., 1971.
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TEXT BOOK 1. Powloski.J.Vehicle Body Engineering, Business Books Ltd., 1989.
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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.



VEHICLE BODY ENGINEERING LAB
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List of experiments 1. Study of typical car body construction and propose new design sketches. 2. Study driver’s seat position, passenger seat position, its requirement and construction of typical truck/bus body and propose new design sketches. 3. To prepare the analysis of the vehicle body weight and the weight distribution in different conditions and its effect on tractive performance. 4. Measurement of drag, lift force of a scaled model in wind tunnel 5. Study the anti corrosion and body painting and repainting procedures. 6. Study the construction of a special purpose vehicle. 7. To prepare the analysis of the vehicle body weight and the weight distribution in different conditions and its effect on steering performance. 8.To study commercial vehicle body details along with its construction.
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PAU5I103 MECHANISMS AND MACHINES



Module – I (8 hours) 1. Mechanisms with lower pairs : Motor Vehicle Steering Gears - Davis Steering Gear & Ackermann Steering Gear, Hooke’s Joint. 2. Cams Design: Fundamental law of Cam, Cam Terminology, Classification of Cams and followers, Analysis of follower motions (Displacement, velocity, Acceleration and jerk) – Simple Harmonic, Uniform Velocity and Constant Acceleration & Retardation Types, Generation of Cam Profiles by Graphical Method, Introduction on Cams with specified contours. Module – II (8 hours) 3. Turning Moment Diagram and Flywheel: Turning moment diagram. Turning moment diagrams for different types of engines, Fluctuation of energy and fluctuation of speed. Dynamic Theory of Flywheel, Flywheel of an internal combustion engine and for a punch machine. Determination of flywheel size from Turning Moment Diagram. 4. Gears : Theory of shape and action of tooth properties and methods of generation of standard tooth profiles, Standard proportions, Force analysis, Path of contact, Arc of contact, Contact ratio, Interference and Undercutting, Methods for eliminating Interference, Minimum number of teeth to avoid interference.
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Module IV (8 hours) 7. Balancing of rotating components and linkages: Static and Dynamic Balancing, Balancing of Single Rotating Mass by Balancing Masses in Same plane and in Different planes. Balancing of Several Rotating Masses rotating in same plane and in Different planes. Effect of Inertia Force due to Reciprocating Mass on Engine Frame, Partial balance of single cylinder engines. Primary and Secondary Balance of Multi-cylinder In-line Engines. Balancing of locomotive: variation of tractive force, swaying couple, hammer blow. Direct and Reverse Crank method of balancing for radial engines. Balancing of V-engine. Balancing machines: Pivoted-Cradle Balancing Machine. 8. Vibrations: Introduction to Mechanical Vibration – Definitions, elements of vibratory system, Longitudinal, Torsional & Transverse Systems. Differential equations and solutions of motion for a coupled spring mass system. Determination of natural frequency of vibratory systems using energy method, equilibrium method and Rayleigh’s method, Free and Forced Vibration of Un-damped and Damped Single Degree Freedom Systems, Logarithmic
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Module III (8 hours) 5. Mechanism for Control (Governors): Governors - Watt, Porter, Proell, Hartnell, WilsonHartnell Governor. Performance parameters: Sensitiveness, Stability, Hunting, Isochronism. Governor-Effort and Power, Controlling Force & Controlling Force Curve, Friction & insensitiveness, Comparison between governor and flywheel. 6. Mechanism for Control (Gyroscope): Introduction to Gyroscopes. Gyroscopic forces and Couple. Effect of Gyroscopic Couple on Aeroplanes, Gyroscopic stabilization of ship, Stability of Two Wheelers and Four Wheelers. Rigid disc at an angle fixed to rotating shaft.
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decrement, Magnification factor, Vibration isolation and transmissibility, whirling of shafts and Evaluation of Critical Speeds of shafts. Text Books 1. Theory of Machines by S.S.Rattan, Tata MacGraw Hill 2. Mechanism and Machine Theory by J.S.Rao and R.V.Dukipatti, New Age International. 3. Theory of Mechanisms and Machines by A. Ghosh & A. K. Mallick, East West Press. Reference Books 1. Theory of Machines by Thomas Bevan, CBS Publications. 2. Kinematics and Dynamics of Machinery by R.L.Norton, Tata MacGraw Hill 3. Theory of Machines and Mechanisms (India Edition) by John J. Uicker Jr., Gordon R. Pennock and Joseph E. Shigley, Oxford University Press 4. Kinematics & Dynamics of Machinery-Charles E. Wilson & J.Peter Saddler,Pearson Ed. 5. Theory of Mechanisms and Machines by C.S.Sharma and K.Purohit, PHI 6. Theory of Machines by Shah Jadwani, Dhanpat Rai 7. Theory of Machines by Abdulla Shariff, Dhanpat Rai 8. Theory of Machines by Sadhu Singh, Pearson Education. Practical Practical (0-0-2) Credit: 1
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(1 and 2 are compulsory. In addition, minimum six experiments from sl. No. 3-10 to be performed.) 1. Design of any one working model related to Mechanisms and Machines i.e., Module I and II. 2. Design of any one working model related to Mechanisms and Machines i.e., Module III and IV. 3. Determination of gyroscopic couple using gyroscopic test rig. 4. Performance characteristics of a spring loaded governor 5. Determination of critical speed of rotating shaft 6. Experiment on static and dynamic balancing apparatus 7. Determination of natural frequencies of un-damped as well as damped vibrating systems. 8. Study of interference and undercutting for gear drives 9. Experiment on Cam Analysis Apparatus. 10. Experiment on evaluation of damping in a vibrating system
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PAU5J001 TWO AND THREE WHEELERS



MODULE I The Power Unit 10 Hours Two stroke and four stroke SI engine, merits and demerits,Symmetrical and unsymmetrical port timing diagrams. Types of scavenging processes, merits and demerits, scavenging efficiency. Scavenging pumps. . MODULE II CHASSIS AND SUB-SYSTEMS 9Hours Main frame, its types. Chassis and shaft drive. Single, multiple plates and centrifugal clutches. Gear box and gear controls. Front and rear suspension systems. Shock absorbers. Panel meters and controls on handle bar. MODULEIII IGNITION SYSTEM ,BRAKES AND WHEELS 9Hours Fuel system. and Lubrication system. Magneto coil and battery coil spark ignition system. Electronic Ignition System. Starting system. Kick starter system Drum brakes, Disc brakes, Front and rear brake links lay-outs. Spoked wheel, cast wheel. Disc wheel, Disc types, Tyres and tubes. MODULEIV Two Wheelers 12 Hours Case study of major Indian models of motor cycles, scooters and mopeds. Bajaj, Vespa, Lambretta Scooters. Enfield, TVS-Suzuki, Hero Honda, Yamaha RX-100, Kawasaki Bajaj Motor cycles. Kinetic Spark, Hero Majestic, TVS mopeds. Servicing and maintenance. Three Wheelers Case study of Indian models. Front engine and Rear engine. Auto rickshaws. Pick up van. Delivery van and Trailer. TEXT BOOK 1. Irving . P.E., Motor cycle Engineering, Temple Press Book, London, 1992. REFERENCE: 1. The cycle Motor Manual, Temple Press Ltd., London, 1990. 2. Encyclopedia of Motor cycling, 20 volumes, Marshall Cavensih, New York and London, 1989. 3. Bryaut. R.V., Vespa Maintenance and Repair series. 4. Raymond Broad, Lambretta – A practical guide to maintenance and repair, 1987.



PAU5J002 AUTOMOTIVE TEST INSTRUMENTATION Module- I MEASUREMENT SYSTEMS (10hrs) Static and Dynamic Measurement systems- Requirements and characteristics – Analysis of experimental detail.
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Module-III INSTRUMENTATION (10hrs) Instrumentation for Measuring Weight, Force, torque, pressure power, temperature, fluid flow, vibration, rotational speed, velocity, acceleration and angular motion
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Transducers for Automotive Applications – Amplifiers- filters –data Acquisition- Indicators, Printers and displays –Signal Analyzing.
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Module- III ENGINE EXPERIMENTAL TECHNIQUES (10hrs) I.S Code for Engine testing – Instrumentation for performance testing of engine,Instrumentation for Research and development, Instrumentation for noise, vibration, in cylinder gas flow, flame temperature Dynamic Cylinder pressure measurements Module- IV VEHICLE EXPERIMENTAL TECHNIQUES (10hrs) Laboratory tests – test tracks – Endurance Tests – crash tests – wind tunnel tests – Brake tests. REFERENCE BOOKS: 1. A.W. JUDGE, Engineering Precision Measurement, Chapman and Hall Ltd, Essex Street W.C.,1951, 2. T.G. Beckwith and Buck, Mechanical Measurements, Oxford and IBH Publishing House, New Delhi, 1995 3. D.Patambis, Principle of Industrial Instrumentation, Tata McGraw Hill Publishing Co, New Delhi, 1990. 4. Rangan, Sharma and Mani, Instrumentation Devices and systems, Tata McGraw Hill Publishing Co., Ltd., 1990 5. J.G. Giles, Engine and Vehicle Testing, Illiffe books Ltd., London,1968.



PAU5J003 ADVANCED PRODUCTION PROCESSES FOR AUTOMOTIVE COMPONENTS Module- I FORMING PROCESS (10hrs) 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, extrusion of transmission shaft, steering worm blanks, brake anchor pins, rear axle drive shaft, axle housing spindles, piston pin and valve tappets. Hydroforming: Process, hydroforming of manifold and comparison with conventional methods – Hydro forming of tail lamp housing. Stretch forming – Process, stretch forming of auto body panels – Super plastic alloys for auto body panels. Module- II POWDER METALLURGY (10hrs) Process flow chart – Production of metal powders and their raw materials – Manufacture of friction lining materials for clutches and brakes – Testing and inspection of PM parts.
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Module- IV RECENT TRENDS IN MANUFACTURING OF AUTO COMPONENTS NC, CNC & DNC – types of CNC – constructional features – drives and control systems – feed back devices – manual part programming – steps involved – sample program in Lathe & milling. 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.
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Module- II GEAR MANUFACTURING (10hrs) Different methods of Gear manufacture – Gear hobbing and gear shaping machines specifications – gear generation – different methods – gear finishing and shaving – Grinding and lapping of hobs and shaping cutters – gear honing – gear broaching.
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TEXT BOOK 1. Heldt,P.M., “High Speed Combustion Engines”, Oxford Publishing Co., New York, 1990. REFERENCE BOOKS 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. Subroff,A.M. & Others,” Forging Materials & Processes”, Reinhold Book Corporation, New York, 1988. 4. “High Velocity Forming of Metals”, ASTME, Prentice Hall of India (P) Ltd., New Delhi, 1990. 5. Groover.M.P., Automatic production systems and computer integrated manufacturing, Prentice-Hall, 1990. 6. GE Thyer, Computer Numerical Control of Machine Tools, BH.Newners, 1991.
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MODULE – I (9 Hours) 1. Diode Circuits:Zener Diode Voltage Regulator, Diode Circuits with Time-Varying Sources, Switching Characteristics of a Diode, Special Purpose Diodes ,Rectifiers and Filters. (4 Hours) 2. Small Signal Amplifier: Transistor Hybrid Model, Transistor Biasing, Bias Design, AC Gain, Input and Output Impedances, Some Special Circuits, Darlington Pairs and Feedback Pairs, Frequency Response of Single Stage RC Coupled Amplifiers and Multistage Transistor Amplifiers. (5 Hours) MODULE – II (12 Hours) 3. Large Signal Amplifiers: Classification, Class-A and Class-B Power Amplifiers Complimentary and Symmetry Amplifiers, Class-C Amplifiers. . (4 Hours) 4. Feed Back Amplifiers and Oscillators: Feedback Concepts, Types of Feedback Circuits, Effects of Negative Feedback Circuits, Unijunction Oscillator and PLL. (4 Hours) 5. Operational Amplifier: Basic Operational Amplifier, Differential Amplifier, Basic Operational Amplifier Circuits, Application of OPAMPs, Linear Application of OPAMPs, OPAMP Filters. (4 Hours) MODULE – III (13 Hours) 6. Conditional Circuits: Introduction to Digital Electronics Circuits, K-maps and their Simplification, Adder, Subtractors, Digital Comparator Circuits, Parity Checkers/Generators, Multiplexers and Decoders, Demultiplexers/Decoders, Programmable Logic Arrays. (5 Hours) 7. Sequential Circuits and Systems: Introduction, Memory Cells and Flip-Flops, Resistors, Counters, Asynchronous Counters, State Diagrams, Memories, ROM and RAM, Digital to Analog and Analog to Digital Converters (DAC and ADC ). (5 Hours) 8. Multivibrators and Switching Regulators:Multivibrators, Analog Multivibrators, 555 Timer, Power Supply and Regulators (3 Hours) Text Books: 1. Electronics: Analog and Digital, I.J. Nagrath (Selected portions of Chapter 1, 3, 4, 5, 6, 7, 9, 10, 11), PHI Learning Pvt. Ltd., New Delhi. Reference Books: 1. Millman’s Electronic Devices and Circuits, 2nd Edition, J. Millman, C. Halkias, and S. Jit, Tata McGraw Hill Education Pvt. Ltd., New Delhi.
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ANALOG AND DIGITAL ELECTRONICS
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2. Electronic Devices and Circuit Theory, 9th/10th Edition, R.L. Boylestad and L. Nashelsky, Pearson Education, New Delhi. 3. Digital Fundamentals, 5th Edition, T.L. Floyd and R.P. Jain, Pearson Education, New Delhi. 4. Fundamentals of Digital Circuits, 2nd Edition, A. Anand Kumar, PHI Learning Pvt. Ltd., New Delhi.



C++ AND OBJECT ORIENTED PROGRAMMING Module I(08 hrs) Introduction to object oriented programming, user defined types, structures, unions, polymorphism, encapsulation. Getting started with C++ syntax, data-type, variables, strings, functions, default values in functions, recursion, namespaces, operators, flow control, arrays and pointers. Module II(16 hrs) Abstraction mechanism: Classes, private, public, constructors, destructors, member data, member functions, inline function, friend functions, static members, and references. Inheritance: Class hierarchy, derived classes, single inheritance, multiple, multilevel, hybrid inheritance, role of virtual base class, constructor and destructor execution, base initialization using derived class constructors. Polymorphism: Binding, Static binding, Dynamic binding, Static polymorphism: Function Overloading, Ambiguity in function overloading, Dynamic polymorphism: Base class pointer, object slicing, late binding, method overriding with virtual functions, pure virtual functions, abstract classes. Operator Overloading: This pointer, applications of this pointer, Operator function, member and non member operator function, operator overloading, I/O operators. Exception handling: Try, throw, and catch, exceptions and derived classes, function exception declaration. Module III(08 hrs) Dynamic memory management, new and delete operators, object copying, copy constructor, assignment operator, virtual destructor. Template: template classes, template functions. Namespaces: user defined namespaces, namespaces provided by library. Text Books: 1. Object Oriented Programming with C++ - E. Balagurusamy, McGraw-Hill Education (India) 2. ANSI and Turbo C++ - Ashoke N. Kamthane, Pearson Education



Page



43



Reference Books: 1. Big C++ - Wiley India 2. C++: The Complete Reference- Schildt, McGraw-Hill Education (India) 3. “C++ and Object Oriented Programming” – Jana, PHI Learning. 4. “Object Oriented Programming with C++ “- Rajiv Sahay, Oxford 5. Mastering C++ - Venugopal, McGraw-Hill Education (India) “Object Oriented Programming with C++”, David Parsons, Cengage Learning.
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PAU5D001 OFF ROAD VEHICLES (Honours Elective)



MODULE I INTRODUCTION TO OFF-ROAD VEHICLES Multiaxle vehicles. Heavy duty petrol engines and high speed diesel engines, air cooled and water cooled engines and air filters as in off highway vehicles. Performance characteristics of vehicles, resistance to digging and motion, tractive effort, power required, number of speeds and gear ratios desirable, double reduction arrangements. Bush cutter, stampers, Tree dozer, Rippers. MODULE II EARTH MOVING EQUIPMENTS Earth Moving Machines: Bulldozers, cable and hydraulic dozers. Crawler track, running and steering gears, scrapers, drag and self powered types - Dump trucks and dumpers - Loaders, single bucket, multi bucket and rotary types. Scrapers, elevating graders, self powered scrapers and graders. Land Clearing Machines: MODULE III SPECIAL PURPOSE VEHICLES Shovels and Ditchers: Power shovel, revolving and stripper shovels – drag lines - ditchers Capacity of shovels. Construction & Industrial Equipments: Construction and operational aspects of mobile cranes, road rollers, elevators, Fork Lifters. Working attachment of tractors – Farm equipment Classification – Auxiliary equipment – Trailers and body tipping mechanism. Special features and constructional details of tankers, gun carriers and transport vehicles. TEXT BOOK 1. Abrosimov. K. Bran berg.A. and Katayer.K., " Road making Machinery ", MIR Pub., Moscow, 1971. 2. SAE Handbook Volume III 3. Wong.J.T., " Theory of Ground vehicles ", John Wiley & Sons, New York, 1987. 4. Rodichev and G.Rodicheva, Tractor and Automobiles, MIR Publishers, 1987. REFERENCE BOOKS 1. B. Geleman and M. Moskovin, Farm tractors, MIR publishers, Moscow. 2. Off the road wheeled and combined traction devices - Ashgate Publishing Co. Ltd.1998. 3. Bart H Vanderveen, Tanks and Transport vehicles, Frederic Warne and Co ltd.,London. 4. Astokhov, Truck Cranes, MIR Publishers, Moscow. 5. Kolchin,A., and V.Demidov, Design of Automotive Engines for TractorMIR Publishers, 1972



Module II (10 hours)
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Module 1 (10 hours) Evolution of Mechatronics, components of mechatronic system, types of mechatronic products, Signal theory, signal analysis and processing, Laplace transformation, Ztransformation modulation and de-modulation. Electrical components and Electronic device –Resister, inductor and capacitor, reactance and impedance. Basic electronics devices junction diodes, Bipolar transistors
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PAU5D002 MECHATRONICS (Honours Elective)
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Basic Digital Technology: Digital number system, Binary number system, Hexadecimal number system, Binary addition, Boolean Algebra, Logic function, Universal GATES, FLIPFLOP, Registers counters. System modeling : Frequency response, Mechanical system, electrical system, Thermal system, Fluid system. Module III (16 hours) Actuators- Electric motors; D.C. Motors, Stepper motor, , Hydraulic actuators, Pneumatic actuators Transducer and Sensors : Principles, difference between transducer and sensors, transducer types – photo emissive, photo conductive, photovoltaic, thermistors, Thermocouple, Inductive, capacitive, Peizoelectric, Hall effect transducers, Ionization transducer, EncodersIncremental encoder, Optical encoder, Bimetallic strip, Strain gauge, load cell. Programmable Logic controller : Basic Structure - Programming : Ladder diagram Timers, Internal Relays and Counters - Shift Registers - Master and Jump Controls, data handling , Analog input / output , PLC Selection &Application. Microprocessor ad Microcontroller : Microprocessor based Digital control, registers, Program counter, Intel -8085 microprocessor Text Books 1. A Text Books of Mechatronics, R.K.Rajput, S.Chand & company 2. Mechatronics, N.G. P.C Mahalik, Tata McGraw Hill 3. Mechatronics, D.G. Alciator, M.B. Histand, Tata McGraw Hill Reference Books: 1. Mechatronics, A.Smaili & F Mrad, Oxford University Press 2. Mechatronics, K.P.ramchandran, G,K Vijay Raghavan, M. S Balachandran 3.Mechatronics An Intigrated approach, Clarence W de Sliva, CRC Press



AUTOMOTIVE POLLUTION AND CONTROL Module I SI Engine Pollution (10Hr) Pollutant formation in SI Engines, mechanism of HC and CO formation in four stroke and two stroke SI engines, NOx formation in SI engines, effects of design and operating variables on emission formation, control of evaporative emission. Two stroke engine pollution. Module II CI Engine Pollution (10Hr) Pollutant formation in CI engines, smoke and particulate emissions in CI engines, effects of design and operating variables on CI engine emissions. Noise pollution from automobiles, measurement and standards.
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Module IVMeasurement Techniques, Emission Standards and Test Procedure (10Hr) NDIR, FID, Chemiluminescent analyzers, Gas Chromatograph, smoke meters, emission standards, chassis dynamometers, dilution tunnels. Vehicle population assessment in metropolitan cities and contribution to pollution, effects on human health and environment, global warming.
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Module III Control of Emissions from SI and CI Engines (10Hr) Design of engine, optimum selection of operating variables for control of emissions, EGR, Thermal reactors, secondary air injection, catalytic converters, catalysts, fuel modifications, fuel cells, Two stroke engine pollution control.
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Text books 1 John B.Heywood Paul Degobert – Automobiles and Pollution – SAE International ISBN-156091-563-3, 1991. 2 Ganesan, V- “Internal Combustion Engines”- Tata McGraw-Hill Co.- 2003.
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Reference books 1 SAE Transactions- “Vehicle Emission”- 1982 (3 volumes). 2 Obert.E.F.- “Internal Combustion Engines”- 1988 3 Marco Nute- “ Emissions from two stroke engines, SAE Publication – 1998
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Automotive Electrical &Electronics/Combusti on Thermodynamics & Heat Transfer/Automotive Air Conditioning Automotive Pollution & Control/Automotive Safety/Fluid Power & Control Environmental Science & Engineering
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Code Course Name



6th Semester



5. 6. 7. 8. 9. 10. 11. 12. 13. 14.



PAU6G001 PAU6H301 PAU6I101 PAU6I102 PAU6J001 PAU6J002 PAU6J003 PAU6J004 PAU6J005 PAU6J006



Minor(CP) OE(CP) PC(CP) PC(CP) PE(O1) PE(O1) PE(O1) PE(O2) PE(O2) PE(O2)



Automotive Aerodynamics Manufacturing Systems & Automation Transport Management Business Communication & Skill for Interview Automotive Transmission Systems Industrial Lecture # Vehicle Dynamics Vehicle Design Automotive Electrical &Electronics Conversion Thermodynamics &Heat Transfer Automotive Air Conditioning Automotive Pollution & Controls Automotive Safety Fluid Power & Control



4-0-0 4-0-0 4-0-0 1-0-2



4 4 4 3



4-0-0 0-0-1 3-0-1 3-0-1 4-0-0 4-0-0 4-0-0 4-0-0 4-0-0 4-0-0



4 1 4 4 4 4 4 4 4 4 --16 ---
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6th Semester



Page



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16



6th Semester



PAU6I101 VEHICLE DYNAMICS (3-0-1)



MODULE I INTRODUCTION Fundamental of vibration, Mechanical vibrating systems. Modelling and Simulation - Model of an automobile - Single, two, multi degrees of freedom systems - Free, forced and damped vibrations. Magnification factor - Transmissibility – Vibration absorber. MODULE II Multi Degree of Freedom Systems: Closed coupled system - Eigen value problems - Far coupled Systems -Orthogonality of mode shapes – Modal analysis - Forced vibration by matrix inversion. Approximate methods for fundamental frequency - Dunkerley's lower bound - Rayleigh's upper bound - Hozler method for close coupled systems and branched systems. MODULE III SUSPENSION AND TYRES Requirements, sprung mass frequency, wheel hop, wheel wobble, wheel shimmy, choice of damper characteristics and suspension spring rate, calculation of effective spring rate, vehicle suspension in fore and aft direction, roll axis and vehicle under the action of side forces. Tyre – Requirements, types, testing, dynamics, ride characteristics, power consumed by a tyre. MODULE IV VEHICLE HANDLING AND STABILITY Load distribution, calculation of acceleration, tractive effort and reactions for different drives, stability of a vehicle on a curved track, slope and a banked road. Oversteer under steer, steady state cornering, effect of braking, driving torques on steering,effect of camber, transient effects in cornering. TEXT BOOKS 1. Giri N.K – Automotive Mechanics, Khanna Publishers, 2002. 2. Rao J.S and Gupta. K “Theory and Practice of Mechanical Vibrations”, Wiley Eastern Ltd., New Delhi -2, 2002. REFERENCE BOOKS 1. Heldt.P.M -”Automotive Chassis”- Chilton Co., New York- 1992 2. Ellis.J.R - “Vehicle Dynamics”- Business Books Ltd., London- 1991 3. Giles.J.G.Steering - “Suspension and Tyres”, Illiffe Books Ltd., London- 1998 4. Ham B, Pacejka - Tyre and Vehicle Dynamics - SAE Publication - 2002. 5. Gillespie T.D, “Fundamentals of Vehicle Dynamics”, SAE USA 1992
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List of experiments(Any six) 1. Overhauling of independent suspension system. 2 Overhauling of recirculating ball type steering. 3. Overhauling of Rack and pinion steering gear box. 4. Overhauling of Hydraulic brake. 5. Numerical simulation of steering geometry optimization. 6. Numerical simulation of susprnsion’s dimension optimization. 7.To study the torsional vibration of single rotor system. 8.To study the free vibration of two rotor system and determine it’s natural frequency.
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VEHICLE DYNAMICS LABORATORY
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AU6I102 VEHICLE DESIGN (3-0-1)



Module I (12 hours) Introduction of Auto System Design: Aspects of Auto Design, Design Procedure, Principle of Design, Classification of design, Basic requirements of design, Quality of Design Engineer. Automotive chassis and chassis frame: general considerations related to chassis layout, power plant location, weight distribution, stability, types of frame, materials, calculation of stresses on sections construction details, loading points, testing of frames in bending and torsion. Module II (12 hours) Design of IC Engine Parts: General considerations of Engine Design, Principle of Similitude, and Design of Engine Components like: Piston, Cylinder, Connecting rod, Crank shaft, Valves. Design of Clutch: Types of friction clutches, requirements of clutches, general design consideration, design the equation for power transmitted through single plate and multi plate clutch for Uniform wear and uniform pressure, design for dimensions of clutch, equation for centrifugal clutch. Module III (12hours) Design of Brake: General design considerations, braking efficiency, braking torque on the shoe, effect of expanding mechanism of shoes on braking torque, braking of vehicle for two wheel drive and four wheel drive, braking of vehicle for curved path calculation of mean lining pressure and heat generation during brake operation. Design of Suspension System: Function suspension system in automobile, design of helical coil spring, leaf spring, materials for spring, standard sizes of automobile suspension spring. Propeller Shaft: Design of Propeller shaft, Design of universal Joint. Text Books: Automotive Mechanics:- Dr N.K.Giri, Khanna Publishers, 2007 Reference Book: 1.A Text Book of Machine Design, R.S.Khurmi and J.K.Gupta, S.Chand Publication 2. Design of Machine Elements, V.B. Bhandari, Tata McGraw Hill Publishing Company Ltd., New Delhi, 2nd Edition 2007. 3. Machine Design, P.C.Sharma and D.K.Agrawal, S.K.Kataria & Sons



1.Design of coneecting rod. 2.Design crank shaft. Design of clutch. Design of leaf spring. Design of brake. 6.Design of Propeller shaft.
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1. 2. 3. 4. 5. 6.
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VEHICLE DESIGN LABORATORY
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PAU6J001 AUTOMOTIVE ELECTRICALS & ELECTRONICS (4-0-0)



Module I BATTERIES, STARTING AND CHARGING SYSTEM 12Hr Different types of Batteries – Principle, Construction and Electrochemical action of Lead – Acid battery, Electrolyte, Efficiency, Rating, Charging, Testing and Maintenance. Starting System, Starter Motors – Characteristics, Capacity requirements. Drive Mechanisms. Starter Switches. D.C. Generators and Alternators their Characteristics. Control cutout, Electrical, Electromechanical and electronic regulators. Regulations for charging. Wiring Requirements, Insulated and earth return system, details of head light and side light, LED lighting system, Dash board instruments, Horns, wiper, Trafficators, Warning system and safety devices. Module II ELECTRONIC IGNITION AND INJECTION SYSTEMS 9Hr Spark plugs, Advance mechanisms. Different types of electronic ignition systems - variable ignition timing, distributor less ignition. Spark timing control. Cold start and warm up phases, idle speed control, acceleration and full load enrichment, deceleration fuel cutoff. Fuel control maps, Integrated engine control system Electronic fuel injection systems. Engine mapping. Module III SENSORS IN AUTOMOBILES 9Hr Basic sensor arrangement. Types of sensors – Oxygen sensor, fuel metering/Vehicle speed sensor, mass air flow sensor, temperature sensor, altitude sensor, pressure sensor and detonation sensor. Various actuators and its application in automobiles. Module IV MICROPROCESSOR IN AUTOMOBILES 10 Hr Microprocessor And Microcomputer controlled devices in automobiles such as instrument cluster, Voice warning system, Travel information system, Keyless entry system, Automatic Transmission. Environmental requirements (vibration, Temperature and EMI)
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REFERENCE BOOKS: 1. Vinal. G.W., Storage Batteries, John Wiley & Sons inc., New York, 1985. 2. Crouse.W.H., Automobile Electrical Equipment, McGraw Hill Book Co Inc., New York, 1980. 3. Spreadbury.F.G., Electrical Ignition Equipment, Constable & Co Ltd., London, 1962. 4. Robert N Brady Automotive Computers and Digital Instrumentation, Prentice Hall, Eagle Wood Cliffs, New Jersey, 1988. 5. Kohli P L., “Automotive Electrical Equipment”, Tata McGraw Hill Publishing Co., Delhi, 2004



48



TEXT BOOK: 1. Judge. A.W., Modern Electrical Equipment of Automobiles, Chapman & Hall, London, 1992. 2. William B. Ribbens -Understanding Automotive Electronics, 5th edition- Butter worth Heinemann, 1998 3. Young. A.P., & Griffiths. L., Automobile Electrical Equipment, English Language Book Society & New Press, 1990.
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PAU6J002 COMBUSTION THERMODYNAMICS AND HEAT TRANSFER (4-0-0)



Module I THERMODYNAMICS OF COMBUSTION 12Hr Definition for Fuel and Oxidizer – types – Various combustion modes- Combustion in premixed laminar and premixed turbulent combustion - Flame Speed – Burning Velocity diffusion flames – Combustion process in IC engines. Thermodynamics of combustion – Thermodynamic Properties – Ideal gas law – Gas mixture combustion – Stoichiometric combustion – Thermochemistry – Hess’s law- Adiabatic flame temperature – Physics of combustion – Fick’s law of species diffusion – Conservation equations – Boundary layer concept Module II NORMAL, ABNORMAL COMBUSTION IN SI ENGINES 12Hr Stages of combustion – Flame propagation –– Flame Limits –Flame Extinction -Rate of pressure rise – Cycle to cycle variation – Abnormal combustion – Theories of detonation – Effect of engine operating variables on combustion –Example problems. Module III COMBUSTION AND HEAT TRANSFER IN IC ENGINES 12Hr Droplet and spray combustion theory – delay period – Peak pressure – Heat release – Gas temperature – Diesel knock. Basic definitions – Convective heat transfer – Radiative heat transfer – Heat transfer, temperature distribution and thermal stresses in piston – Cylinder liner – Cylinder head – fins and valves. Photographic studies of combustion processes – P-θ diagrams in SI and CI engines, Assembly – Temperature measurement in piston – cylinder liner – Cylinder head and engine valves. TEXT BOOK 1. Spalding.D.B., “Some fundamentals of Combustion”, Butterworth Science Publications, London, 1985.
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REFERENCE BOOKS 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. D.P.Mishra.,Fundamentals of Combustion, PHI .,2008
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PAU6J003 AUTOMOTIVE AIR CONDITIONING (4-0-0)



MODULE I (9 Hours) Air conditioning Fundamentals Basic air conditioning system – Location of air conditioning components in a car – Schematic layout of a refrigeration system. Compressor components – Condenser and high pressure service ports. Thermostatic expansion value – Expansion valve calibration – Controlling evaporator temperature – Evaporator pressure regulator – Evaporator temperature regulator. MODULE II (9 Hours) Air Conditioning – Heating System 9 Hours Automotive heaters – Manually controlled air conditioner – Heater system – Ford automatically controlled air conditioner and heater systems – Automatic temperature control – Air conditioning protection – Engine protection. MODULEIII ( 9 Hours) Refrigerants: Introduction, classification, properties, selection criteria, commonly used refrigerants, eco-friendly refrigerants, global warming and ozone forming potential of refrigerants, containers, handling of refrigerants. MODULE IV( 9 Hours) Air Routing & Temperature Control Objectives – Evaporator care air flow through the dash re-circulating unit – Automatic temperature control – Duct system – Controlling flow – Vacuum reserve – Testing the air control and handling systems. TEXT BOOK William H Crouse and Donald L Anglin, Automotive Air conditioning, McGraw Hill Inc, 1990.
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REFERENCE BOOKS: 1. Mitchell Information Services, Inc, Mitchell Automatic Heating and Air conditioning systems, Prentice Hall Inc, 1989. 2. Paul Weisler, Automotive Air Conditioning, Reston Publishing Co Inc., 1990. 3. MacDonald. K.L., Automotive Air Conditioning, Theodore Audel series, 1978. Goings. L.F., Automotive Air Conditioning, American Technical Services, 1974.
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PAU6J004 AUTOMOTIVE POLLUTION AND CONTROL (4-0-0)



Module I SI Engine Pollution (10Hr) Pollutant formation in SI Engines, mechanism of HC and CO formation in four stroke and two stroke SI engines, NOx formation in SI engines, effects of design and operating variables on emission formation, control of evaporative emission. Two stroke engine pollution. Module II CI Engine Pollution (10Hr) Pollutant formation in CI engines, smoke and particulate emissions in CI engines, effects of design and operating variables on CI engine emissions. Noise pollution from automobiles, measurement and standards. Module III Control of Emissions from SI and CI Engines (10Hr) Design of engine, optimum selection of operating variables for control of emissions, EGR, Thermal reactors, secondary air injection, catalytic converters, catalysts, fuel modifications, fuel cells, Two stroke engine pollution control. Module IVMeasurement Techniques, Emission Standards and Test Procedure (10Hr) NDIR, FID, Chemiluminescent analyzers, Gas Chromatograph, smoke meters, emission standards, chassis dynamometers, dilution tunnels. Vehicle population assessment in metropolitan cities and contribution to pollution, effects on human health and environment, global warming. Text books 1 John B.Heywood Paul Degobert – Automobiles and Pollution – SAE International ISBN-156091-563-3, 1991. 2 Ganesan, V- “Internal Combustion Engines”- Tata McGraw-Hill Co.- 2003.
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Reference books 1 SAE Transactions- “Vehicle Emission”- 1982 (3 volumes). 2 Obert.E.F.- “Internal Combustion Engines”- 1988 3 Marco Nute- “ Emissions from two stroke engines, SAE Publication – 1998
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PAU6J005 AUTOMOTIVE SAFETY (4-0-0)



MODULE I INTRODUCTION TO SAFETY Vehicle structural crashworthiness and Crash testing. Design of crash crumple zones, modeling and simulation studies, Optimization of vehicle structures for crashworthiness, Types of impacts, and Impact with rebound, movable barrier tests, Analysis and simulation of vehicle in barrier impacts, Roll over crash tests, Behavior of specific body structures in crash testing, Photographic analysis of impact tests, regulatory requirements for crash testing. MODULE II SAFETY CONCEPTS Active safety: driving safety, conditional safety, perceptibility safety, operating safety, passive safety: exterior safety, interior safety, deformation behaviour of vehicle body, speed and acceleration characteristics of passenger compartment on impact. MODULE III SAFETY EQUIPMENTS Seat belt, regulations, automatic seat belt tightener system, collapsible steering column, tiltable steering wheel, air bags, electronic system for activating air bags, bumper design for safety.
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MODULE IV COLLISION WARNING, COMFORT AND CONVENIENCE SYSTEM Collision warning system, causes of rear end collision, frontal object detection, rear vehicle object detection system, object detection system with braking system interactions. Steering and mirror adjustment, central locking system , Garage door opening system, tyre pressure control system, rain sensor system, environment information system TEXT BOOK 1. Bosch - “Automotive Handbook” - 5th edition - SAE publication - 2000. REFERENCES 1. J.Powloski - “Vehicle Body Engineering” - Business books limited, London - 1969. 2. Ronald.K.Jurgen - “Automotive Electronics Handbook” - Second edition- McGrawHill Inc., - 1999. 3. Watts, A. J., et al "Low speed Automobile Accidents" Lawyers and Judges 1996 4. JullianHappian-Smith ‘An Introduction to Modern Vehicle Design’ SAE, 2002 5. Johnson, W., and Mamalis, A.G., "Crashworthiness of Vehicles, MEP, London, 1995
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PAU6J006 FLUID POWER & CONTROL (4-0-0)



Module – I Fluid Power Introduction, History, Basic Law, types and Advantages of Fluid Power. Hydraulic fluids and properties: Various types of hydraulic fluids (water, petroleum oil, Water glycols, water oil emulsion, phosphate esters and silicones), properties of Fluids and their comparison. Basic Principles of Hydraulic Flow: Laminar and Turbulent Flow, Reynolds Number, Darcy-Weisbach Equation, Losses in Valves and Fittings and Circuit Calculations.



Module – II Hydraulic Pumps and Actuators: Pumps: Basic Elements of an Oil Hydraulic System, Hydrodynamic and Hydrostatic Pumps, Classification of Positive Displacement Pumps, Gear Pumps, vane pumps and piston pumps, types, principles and application, Pump performance Hydraulic Actuators: Hydraulic Motors; Types Hydraulic Motor Efficiencies, Semi-rotary Actuators, Vane Type Actuators, Piston Type Semi-rotary Actuator, Helical Screw Semirotary Actuator, different types of Hydraulic Cylinders Mounting Configurations, Methods of applying Linear Motion. Module – III Hydraulic Valves: different types of Pressure Controls, Pressure Relief and Direction Control Valves, Flow dividers and other special purpose valves. Selection of hydraulic components Seals and Filters, Conditions Affecting the Selection of Sealing Devices Fluid Contamination Cleanliness Standards Filtration of Fluids Strainers, Filter Media, Types of Filters, Filter Location Accumulators: Types and their operation, Accumulator Circuits Servo Valves and Proportional Valves: Types, Principles and applications, comparison between servo and proportional valves. Pneumatic valves: Types and applications, comparison of hydraulic and Pneumatic valves. Pneumatic actuators, common pneumatic systems, Selection of pneumatic components. Hydro – Pneumatic: Air-oil Reservoir: Air-oil Cylinder, Air-oil Intensifier, Comparison of hydro-pneumatic and Pneumatic Systems



Module IV Different hydraulic and pneumatic circuits, Electrical and microelectronic control of fluid power Examples of different industrial hydraulic and pneumatic systems applications, installation, maintenance and trouble shooting, Pneumatic Logic Controls Text book : nd



Hydraulic and Pneumatic controls by R. Srinivasan, TMH (2 Edition)



2. Fluid Power with microprocessor control: An Introduction by E.W. Reed and I.S. Larman. Prentice Hall International, N.D.
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1. Fluid Power Control by J.F. Blackburn, G. Reethof & J.L. Shearer, John Wiley & Son Inc.
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REFERENCE BOOK:
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PMG6M001 ENVIRONMENTAL SCIENCE AND ENGINEERING



Module I Multidisciplinary nature of environmental studies Definition, scope and importance, Need for public awareness. Natural Resources: Renewable and non-renewable resources: Natural resources and associated problems.



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



Module II Ecosystems Concept of an ecosystem.



      a) b) c) d)



Structure and function of an ecosystem. Producers, consumers and decomposers. Energy flow in the ecosystem. Ecological succession. Food chains, food webs and ecological pyramids. Introduction, types, characteristic features, structure and function of the following ecosystem :Forest ecosystem Grassland ecosystem Desert ecosystem Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)



Environmental Pollution Definition



Module III Social Issues and the Environment



   



From Unsustainable to Sustainable development Urban problems related to energy Water conservation, rain water harvesting, watershed management Resettlement and rahabilitation of people; its problems and concerns. Case Studies
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Cause, effects and control measures of :Air pollution Water pollution Soil pollution Marine pollution Noise pollution Thermal pollution Nuclear hazards Solid waste Management: Causes, effects and control measures of urban and industrial wastes. Role of an individual in prevention of pollution. Pollution case studies. Disaster management: floods, earthquake, cyclone and landslides.
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 a) b) c) d) e) f) g)    
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 Environmental ethics : Issues and possible solutions.  Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. Case Studies.  Wasteland reclamation.  Consumerism and waste products.  Environment Protection Act.  Air (Prevention and Control of Pollution) Act.  Water (Prevention and control of Pollution) Act  Wildlife Protection Act  Forest Conservation Act  Issues involved in enforcement of environmental legislation.  Public awareness.



Module IV Human Population and the Environment



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



        



References 1. 2. 3. 4.



5. 6. 7.



8. 9.



Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner. R. Rajagopalan, Environmental Studies, Oxford University Press Ajith Sankar, Environmental Mangement, Oxford University Press Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad – 380 013, India, Email:[email protected] (R) Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p Clark R.S., Marine Pollution, Clanderson Press Oxford (TB) Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental Encyclopedia, Jaico Publ. House, Mumabai, 1196p De A.K., Environmental Chemistry, Wiley Eastern Ltd. Down to Earth, Centre for Science and Environment (R)



PEN6E101 BUSINESS COMMUNICATION AND SKILL FOR INTERVIEW Course Objectives



To develop communication competence in prospective engineers. To enable them to convey thoughts and ideas with clarity and focus. To develop report writing skills. To equip them to face interview & Group Discussion. To inculcate critical thinking process. To prepare them on problem solving skills. To provide symbolic, verbal, and graphical interpretations of statements in a problem description.  To understand team dynamics & effectiveness.  To create an awareness on Engineering Ethics and Human Values.  To install Moral and Social Values, Loyalty and also to learn to appreciate the rights of others.  To learn leadership qualities and practice them.
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55



      



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2015-16



6th Semester



Communication Skill: Introduction to Communication, The Process of Communication, Barriers to Communication, Listening Skills, Writing Skills, Technical Writing, Letter Writing, Job Application, Report Writing, Non-verbal Communication and Body Language, Interview Skills, Group Discussion, Presentation Skills, Technology-based Communication.



MODULE II Critical Thinking & Problem Solving: Creativity, Lateral thinking, Critical thinking, Multiple Intelligence, Problem Solving, Six thinking hats, Mind Mapping & Analytical Thinking. Teamwork: Groups, Teams, Group Vs Teams, Team formation process, Stages of Group, Group Dynamics, Managing Team Performance & Team Conflicts. MODULE III Ethics, Moral & Professional Values: Human Values, Civic Rights, Engineering Ethics, Engineering as Social Experimentation, Environmental Ethics, Global Issues, Code of Ethics like ASME, ASCE, IEEE. MODULE IV Leadership Skills: Leadership, Levels of Leadership, Making of a leader, Types of leadership, Transactions Vs Transformational Leadership, VUCA Leaders, DART Leadership, Leadership Grid & leadership Formulation. Expected outcome: The students will be able to         



Communicate effectively. Make effective presentations. Write different types of reports. Face interview & group discussion. Critically think on a particular problem. Solve problems. Work in Group & Teams Handle Engineering Ethics and Human Values. Become an effective leader.



References:
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5.



Barun K. Mitra; (2011), “Personality Development & Soft Skills”, First Edition; Oxford Publishers. Kalyana; (2015) “Soft Skill for Managers”; First Edition; Wiley Publishing Ltd. Larry James (2016); “The First Book of Life Skills”; First Edition; Embassy Books. Shalini Verma (2014); “Development of Life Skills and Professional Practice”; First Edition; Sultan Chand (G/L) & Company John C. Maxwell (2014); “The 5 Levels of Leadership”, Centre Street, A division of Hachette Book Group Inc.
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PAU6D001 AUTOMOTIVE AERODYANAMICS (HONOR) (4-0-0)



MODULE I INTRODUCTION Scope, historical developments, fundamental of fluid mechanics, flow phenomenon related to vehicles, external and internal flow problem, resistance to vehicle motion, performance, fuel consumption and performance potential of vehicle aerodynamics.



MODULE I AERODYNAMIC DRAG OF CARS Resistance to vehicle motion, performance, fuel consumption and performance potential of vehicle aerodynamics, Cars as a bluff body, flow field around car, drag force, types of drag force, analysis of aerodynamic drag, drag coefficient of cars, strategies for aerodynamic development, low drag profiles.



MODULE II 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. The origin of forces and moments on a vehicle, the effects of forces and moments, characteristics of forces and moments, dirt accumulation on the vehicle, wind noise, drag reduction in commercial vehicles.



MODULE III WIND TUNNELS FOR AUTOMOTIVE AERODYNAMICS Introduction, types and principle of wind tunnel technology, limitation of simulation, stress with scale models, full scale wind tunnels, measurement techniques, wind tunnel testing: flow visualization techniques, scale model testing, component balance to measure forces and moments. road testing methods, numerical methods.



Page
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TEXT BOOK 1. Hucho.W.H. - “Aerodynamic of Road Vehicles” - Butterworths Co., Ltd., - 1997. REFERENCES 1. A. Pope - “Wind Tunnel Testing “ - John Wiley & Sons - 2nd Edition, New York -1974. 2. Automotive Aerodynamic: Update SP-706 - SAE - 1987 3. Vehicle Aerodynamics - SP-1145 - SAE – 1996.
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PAU6G001 AUTOMOTIVE TRANSMISSION SYSTEMS (MINOR) (4-0-0)



MODULE I Mechanical Drive Requirements of transmission system. Design aspects - Different types of clutch: Principle, construction, torque capacity and design aspects, Free Wheel. Determination of gear ratios for vehicles. Performance characteristics at different speeds. Different types of gear boxes – Sliding, Constant and Synchromesh gearbox. Problems on performance of automobile such as Resistance to motion, Tractive effort, Engine speed ,Power and acceleration. MODULE II



Hydrodynamic and Electric Drive Fluid coupling-Principle of operation. Constructional details, Torque capacity. Performance characteristics, Reduction of drag torque. Torque converter: Principle of operation, constructional details and performance characteristics. Converter coupling Principle of operation -Construction details - Torque capacity – Characteristic performance. Electric drive: Principle of early and modified Ward Leonard Control system. Advantages & limitations. Performance characteristics. MODULE III



Hydrostatic Drive Hydrostatic drive: Various types of hydrostatic systems – Principles of hydrostatic drive system, Advantages and limitations, Comparison of hydrostatic drive with hydrodynamic drive, construction and working of typical Janny hydrostatic drive.



MODULE IV
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REFERENCES 1. Heldt. P.M., Torque converters, Chilton Book Co., 1992. 2. Newton and Steeds, Motor vehicles, Life Publishers, 1985. 3. Judge A.W., Modern Transmission Systems, Chapman and Hall Ltd., 1990. 4. SAE Transactions 900550 & 930910. 5. Hydrostatic transmissions for vehicle applications, I Mech. E Conference, 1981-88. 6. Course. W.H., Anglin., D.L., Automotive Transmission and Power Trains construction, McGraw-Hill, 1976.
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Automatic transmission and Application Principle of working of epi-cyclic gear train, Need for automatic transmission, Four speed longitudinally mounted automatic transmission-Chevrolet “Turboglide” Transmission, Continuously Variable Transmission (CVT)–Types–Operations of a typical CVT, Ford-T-model gear box, Wilson Gear box, Cotal electromagnetic transmission,Hydraulic control system for automatic transmission .



GS PE



PE



OE PC



Nano Science & Bio Technology Sensor & Transducers/CAD & CAM/Noise ,Vibration & Harshness Trouble Shooting Servicing & Maintenance of Automobile/Simulation, Modelling & Control/Fuels & Lubricants Soft Computing */ Other subjects Advance Lab-II/ Project Projects on Internet of Things



Total Total Marks: 1000 Total Credits: 24 New Generation Honours



Minor



and Hybrid Vehicles/ Heat Transfer/ Advanced Mechanics of Solids Fuels and Lubricants



3-1
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4
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4
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8
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Hours /Week L/T
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Code Course Name



Seventh Semester Theory Hours/ Credit University Internal Week Theory Marks Evaluation L/T 3-1 4 100 50



7th Semester
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15. 16.



PAU7J005 PE(O2) PAU7J006 PE(O2)



Nano & Bioscience New Generation & Hybrid Vehicles Heat Transfer Advanced Mechanics of Solids Fuels & Lubricants Soft Computing Other subjects Projects on Internet of Things Advance Lab - II Project Sensor & Transducers CAD / CAM Noise ,Vibration & Harshness Troubleshooting, Servicing & Maintenance of Automobiles Simulation, Modelling & Control Fuels & Lubricants



4-0-0 0-0-4 0-0-4 0-0-4 0-0-4 4-0-0 4-0-0 0-0-4 0-0-4 0-0-4 4-0-0 4-0-0 4-0-0 4-0-0
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4 4 --12 ---
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Semester : 7th -------------1. PAU7C001 GS(CP) 2. PAU7D201 Honours(O5) 3. PAU7D202 Honours(O5) 4. PAU7D203 Honours(O5) 5. PAU7G201 Minor(CP) 6. PAU7H001 OE(O4) 7. PAU7H002 OE(O4) 8. PAU7H201 FE(CP) 9. PAU7I201 PC(O3) 10. PAU7I202 PC(O3) 11. PAU7J001 PE(O1) 12. PAU7J002 PE(O1) 13. PAU7J003 PE(O1) 14. PAU7J004 PE(O2)
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AU7J001 SENSORS AND TRANSDUCERS



Module –1 Elements of a general measurement system; Static Characteristics: systematic characteristics, statistical characteristics, calibration; Dynamic characteristics of measurement systems: transfer functions of typical sensing elements, step and frequency response of first and second order elements, dynamic error in measurement systems. (Bentley: Chapters 1-4) Module-2 Sensing elements: Resistive sensing elements: potentiometers, Resistance Temperature Detector (RTD), thermistors, strain gages. Capacitive sensing elements: variable separation, area and dielectric; Inductive sensing elements: variable reluctance and LVDT displacement sensors; Electromagnetic sensing elements: velocity sensors, Thermoelctric sensing elements: laws, thermocouple characteristics, installation problems, cold junction compensation. IC temperature sensor Elastic sensing elements: Bourdon tube, bellows, and diaphragms for pressure sensing, force and torque measurement. (Bentley: Sections 8.1 to 8.6; Ghosh: Section 10.3 to 10.4). Module-3 Signal Conditioning Elements: Deflection bridges: design of resistive and reactive bridges, push-pull configuration for improvement of linearity and sensitivity Amplifiers: Operational amplifiers-ideal and non-ideal performances, inverting, noninverting and differential amplifiers, instrumentation amplifier, filters. A.C. carrier systems, phase sensitive demodulators and its applications in instrumentation. (Bentley: Sections 9.1 to 9.3; Ghosh: Sections 15.1 and 15.2) . Text Books: 1. Principles of Measurement Systems- J.P. Bentley (3/e), Pearson Education, New Delhi, 2007. 2. Introduction to Measurement and Instrumentation- A.K. Ghosh(3/e), PHI Learning, New Delhi, 2009. 3. Transducers and Instrumentation- D.V.S. Murthy (2/e), PHI Learning, New Delhi, 2009.
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Reference Books: 1. Measurement Systems Application and Design- E.O. Doeblin (4/e), McGraw-Hill, International, NY. 2. Instrumentation for Engineering Measurements- J.W. Dally, W.F. Riley and K.G. McConnel (2/e), John Wiley, NY, 2003. 3. Industrial Instrumentation- T.R. Padmanabhan, Springer, London, 2000.
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PAU7J002 COMPUTER AIDED DESIGN AND COMPUTER AIDED MANUFACTURING (CAD & CAM)



Module I (11 hour) Fundamentals of CAD: Design process, Applications of computer for design, Creating the Manufacturing Database, The Design workstation, Graphical Terminal, Operator input Devices, Plotters and other devices, Central Processing Unit, Memory types. Module II (11 hour) Computer graphics Software and Database: Configuration, Graphics Packages, Constructing the Geometry, Transformations of geometry, Database structure and content, Wire frame versus solid modeling, Constraint– Based modeling, Geometric commands, Display control commands, Editing. Module III (14 hour) CAM - Numerical Control and NC Part Programming: Numerical Control, Numerical Control elements, NC Cordinate system, NC motion control system, Manual and Computer Aided programming, the APT language, Miscellaneous Functions, M, Advanced partprogramming methods. Problems with conventional NC, NC technology: CNC, DNC, Combined DNC/ CNC system, Adaptive control manufacturing systems, Computer Integrated Manufacturing system, Machine Tools and related equipment, Materials Handling system: AGV, Robots, Lean manufacturing. Text Books 1. CAD/CAM Computer Aided Design and Manufacturing, M.P.Goover and E.W.Zimmers, Jr., Pearson
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Reference Books 1. CAD/CAM Theory and Practice, Zeid and Subramanian, TMH 2. CAD/CAM Principles, Practice and Manufacturing Management, McMahon and Browne, Pearson Education 3. CAD/CAM Concepts and Applications, C.R.Alavala, PHI 4. Computer Aided Design and Manufacturing, Lalit Narayan, Mallkarjuna Rao and Sarcar, PHI 5. CAD/CAM Theory and Conepts, K.Sareen and C.Grewal, S.Chand Publication 6. CAD/CAM/CAE, N.K.Chougule, Scitech 7. Principle of Interactive Computer Graphics, W.W.Newman, R.F.Sproull, TMH



B.Tech (Automobile Engineering) Syllabus for Admission Batch 2016-17



7th Semester



PAU7J003 NOISE, VIBRATION, AND HARSHNESS



MODULE I INTRODUCTION AND SINGLE DEGREE OF FREEDOM SYSTEM Importance & scope, Concepts & terms used, SHM, Vector and Complex method of representing vibration, Fourier series & harmonic analysis. (a) Damped free vibrations, Types of damping, Logarithmic decrement, Coulomb damping, and damping materials. (b) Forced Vibrations: Types of excitation, Forced excitation, Support excitation, Excitation due to unbalance in machines, Response due to above types of excitations, transmissibility, Force transmissibility & motion transmissibility, Vibration isolators, commercial isolation materials & shock mounts. (c) Forced vibrations of un-damped systems due to non-harmonic excitations MODULE II TWO DEGREE OF FREEDOM SYSTEM AND VIBRATION MEASURING INSTRUMENTS (a) Free un-damped vibrations – Principal modes and natural frequencies, Co-ordinate coupling and principal co-ordinates. (b) Forced vibrations (Undamped) – Harmonic excitation, Vibration, Dampers & absorbers, Dynamic vibration absorber – Tuned & Untuned type. Instruments for measurement of displacement, velocity, acceleration & frequency of vibration, Sensors and Actuators, Introduction of X – Y plotter, Spectral analyzers, FFT analyzer. MODULE III RATING AND REGULATION OF SOUND AND NOISE Sound level & subjective response to sound Frequency dependent human response to sound , Sound pressure dependent human response , Decibel scale, Relation among sound power, Sound intensity & sound pressure level, Octave band analysis. Noise - Effects, Rating &regulation Non auditory effects of noise on people, Auditory effects of noise, Noise standards & limits, Ambient emission noise standards in INDIA, Hazardous noise explosion, Day night noise level, Noise sources &control. TEXT BOOK 1 Mechanical Vibration by G. K. Grover, Published by Nemchand & Brothers, Roorkee
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REFERENCE BOOKS 1. Mechanical Vibration – Austin Church, Wiely Eastern. 2. Schaumm’s Outline series in Mechanical Vibration by S. Graham Kelly 3. Mechanical Vibration by Dr. V. P. Singh, Published by S. Chand & Sons New Delhi. 4. Noise and vibration control by Leo L. Bernack, Tata Mc- Graw Hill Publication 5. Mechanical vibration & noise engineering by A.G.Ambekar prentice hall of INDIA 6. Kinematics, Dynamics and Design of Machinery by Waldron Willey India 7. Fundamentals of Vibrations By Balchandran Magrab CENGAGE LEARNING
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PAU7J004 TROUBLE SHOOTING, SERVICING AND MAINTENANCE OF AUTOMOBILE 3 0 3



MODULE I : RECORD KEEPING, ENGINE MAINTENANCE AND SERVICING Maintenance Records and Schedule : Importance of maintenance, scheduled and unscheduled maintenance, preventive maintenance and its advantages, breakdown maintenance and its disadvantages, vehicle movement and maintenance log books, different service garages & its layout., site selection for service garages.. Dismantling of engine components and cleaning, cleaning methods, visual inspections, minor and major reconditioning of engine components, engine assembly, special tools used for maintenance / overhauling, engine tune-up. MODULE II: CHASIS MAINTENANCE AND SERVICING Servicing, repair and maintenance of clutch, clutch adjustment, maintenance, repair and servicing of gear box, servicing of propeller shaft, servicing and maintenance of differential unit, servicing of front axle and rear axle, suspension system of both rigid and independent types, servicing of hydraulic and air brake systems, brake bleeding and brake adjustment, maintenance and servicing of steering system, wheel balancing, wheel alignment MODULE III: CIRCULATORY SYSTEMS Servicing and maintenance of ignition system of petrol and diesel engine, Servicing and maintenance of fuel system of different types of vehicles, engine tuning for optimum fuel supply. Cooling systems-water pump, radiator, thermostat, anticorrosion and antifreeze additives. MODULE IV: LUBRICATION AND VEHICLE BODY MAINTENANCE Lubrication maintenance, lubricating oil changing, greasing of vehicle components. Maintenance and Repair of Vehicle Body : Special tools used for body repair, minor body panel beating, polishing and painting of new and old vehicle body, servicing of door locks. TEXT BOOK 1. John Doke “Fleet Management”, McGraw-Hill Co. 1984.
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REFERENCES BOOKS 1. Judge.A.N., " Motor vehicle engine servicing, 3rd, Edition ", Pitman Paperpack,London, 69. 2. Judge.A.W., " Maintenance of High speed diesel engines ", Chapman Hall Ltd.,London,'56. 3. Maleev.V.L., " Diesel Engine operation and Maintenance ", Maintenance, McGrawHill Book Co., New York, 1954. 4. John.W.Vale.J.R., " Modern Auto Body and Finder repair ". 5. Venk.Spicer." Automotive Maintenance and Trouble shooting ". 6. " Vehicle Service Manuals of reputed manufactures ".
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PAU7J005 SIMULATION, MODELLING AND CONTROL



Module I 14 hours Basic simulation modeling, Discrete event simulation, Simulation of queuing and Monte Carlo simulations. Inventory systems, Continuous, Discrete-continuous and Mon Statistical models in simulation, Discrete and continuous distributions, Poisson process, Empirical distribution, Generation of pseudo random numbers, Analysis of simulation data, Parameter estimation, Goodness-of-fit tests, Multivariable time series models. Module II 12 hours Overview of feedback control systems, Dynamics of mechanical systems, Differential equations and state variable form, Models of electromechanical, Heat-and fluid flow models, Linearization and scaling, Models from experimental data, Dynamic response using pole-zero locations, Time domain specifications, Classical 3-term controllers and its digital implementation, Stability analysis by Routh Criterion. Modules III 10 hours Simulation of manufacturing and material handling systems, Goals and performance measures, Modelling downtime and failures, Trace driven models, Case studies. Text Books : 1. Discrete-Event system simulation by Jerry Banks, J.S. Carson, B.L. Nelson and D.M. Nicol (Pearson Publications). 2. Feedback control of dynamic systems by G.F. Franklin, J.D. Powell, A-Naeini, Pearson Publications. 3. Simulation modeling and analysis by A.M. Law, W.D. Kelton, Tata McGrawHill Publications.



PAU7D201 NEW GENERATION AND HYBRID VEHICLES (HONORS ELECTIVE) Module I Hours New generation vehicles and its power system: Electric and hybrid vehicles, flexible fuel vehicles (FFV), solar powered vehicles, magnetic track vehicles, fuel cells vehicles. Hybrid Vehicle engines, Stratified charge engines, learn burn engines, low heat rejection engines, hydrogen engines, HCCI engine, VCR engine, surface ignition engines, VVTI engines. High energy and power density batteries, fuel cells, solar panels, flexible fuel systems.
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Module III Vehicle automated tracks 9 Hours 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, GPS.
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Module II Vehicle operation and control 9 Hours 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.
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Module IV Suspension, brakes, aerodynamics and safety 8 Hours Air suspension – Closed loop suspension, compensated suspension, anti skid braking system, retarders, regenerative braking, safety gauge air backs- crash resistance. Aerodynamics for modern vehicles, safety systems, materials and standards. TEXT BOOKS: 1. Heinz, "Modern Vehicle Technology" Second Edition, Bu 2. Bosch Hand Book, SAE Publication, 2000 REFERENCES BOOKS 1. Light weight electric for hybrid vehicle design. 2. Advance hybrid vehicle power transmission, SAE. 3. Noise reduction, Branek L.L., McGraw Hill Book company, New York, 1993.



PAU7D202 HEAT TRANSFER (HONORS ELECTIVE) Module-I Introduction: (10hr) Modes of heat transfer: conduction, convection, and radiation ,Mechanism & basic laws governing conduction, convection, and radiation heat transfer; Thermal conductivity, Thermal conductance &Thermal resistance, Contact resistance, convective heat transfer coefficient, radiation heat transfer coefficient , Electrical analogy, combined modes of heat transfer.initial conditions and Boundary conditions of 1st, 2nd and 3rd Kind. Heat Conduction: (10hr) The General heat conduction in Cartesian, polar-cylindrical and polar-spherical co-ordinates, Simplification of the general equation for one and two dimensional steady/ transient conduction with constant/ variable thermal conductivity with / without heat generation. Solution of the one dimensional steady state heat conduction problem in case of plane walls, cylinders and spheres for simple and composite cases. Critical insulation thickness, Heat transfer in extended surfaces (pin fins) without heat generation, Long fin, short fin with insulated tip and without insulated tip and fin connected between two heat sources. Fin efficiency and fin effectiveness.
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Conservation equations for mass, momentum and energy for 2-dimensional convective heat transfer in case of incompressible flow, Hydrodynamic and thermal boundary layers for flow over a flat plate. Critical Reynolds number; general expressions for drag coefficient and drag force Reynolds-Colbourn analogy. Thermal boundary layer; general expression for local heat transfer coefficient; Average heat transfer Coefficient; Nusselt number. Flow inside a ductvelocity boundary layer, hydrodynamic entrance length and hydro dynamically developed flow; flow through tubes (internal flow). Use of empirical relations for solving turbulent conditions for external and internal flow.
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Conduction in solids with negligible internal temperature gradient (Lumped heat analysis). Module-II (10hr) Convective Heat Transfer: Introduction to convective flow - forced and free. Dimensional analysis of forced and free connective heat transfer. Application of dimensional analysis, physical significance of Grashoff , Reynolds, Prandtl, Nusselt and Stanton numbers.
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Mechanism of heat transfer during natural convection, Experimental heat transfer correlations for natural convection in the following cases (a) Vertical and horizontal plates (b) Inside and outside flows in case of tubes



Module-III Radiative heat exchange : (10hr) Introduction, Radiation properties, definitions of various terms used in radiation heat transfer; Absorptivity,reflectivity & transmissivity.Emissive power & emissivity, Kirchoff’s identity, Planck’s relation for monochromatic emissive power of a black body, Derivation of Stefan-Boltzmann law and Wien’s displacement law from Planck’s relation, Radiation shape factor, Relation for shape factor and shape factor algebra. Heat exchange between black bodies through non-absorbing medium. Gray bodies and real bodies, Heat exchange between gray bodies. Radiosity and Irradiation, Electrical analogy and radiation network for 2-body and 3-body radiations exchange in non-absorbing medium, Radiation shields. Module-IV (10hr) 5. Heat transfer for boiling liquids and condensing vapours : Types of condensation, use of correlations for condensation on vertical flat surfaces, horizontal tube and; regimes of pool boiling, pool boiling correlations. Critical heat flux, concept of forced boiling. Numerical problems. 6. Heat Exchangers : Introduction, Types of heat exchanger, The overall heat transfer coefficient and fouling factors, LMTD and - NTU analysis of heat exchangers. Text Books: 1.Heat Transfer Incropera and Dewitt, Willey publications 2. Heat Transfer : J.P.Holman, TMH Publications 3.Fundamentals of Engineering Heat and Mass Transfer: R.C.Sachdeva, New Age th International Publishers, 4 Edition 4.Heat Transfer: P.S.Ghosdastidar, Oxford University Press
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References books: 1. Heat Transfer by P.K. Nag, TMH 2. Heat Transfer by S.P. Sukhatme, TMH nd 3. Heat Transfer: A.F.Mills and V.Ganesan, Pearson Education, 2 Edition 4. Heat and Mass Transfer: Domkundwar and Arora, Danpatrai and sons 5. Heat Transfer : R.K.Rajput, Laxmi Publications 6. Heat and Mass Transfer: A Practical Approach, Y.A.Cengel, Tata Macgraw Hills Education Private Limited
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PAU7D203 ADVANCED MECHANICS OF SOLIDS (Honours Elective)
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Module – I (12 hours) Elementary concept of elasticity, stresses in three dimensions, Principal Stresses, Stress Invariants, Mohr’s Circle for 3-D state of stress, Octahedral Stresses, State of pure shear, Differential equations of equilibrium and compatibility conditions, plane stress. Analysis of strain, State of strain at a point, Strain Invariant, Principal Strains, Plane state of strain, Strain measurements. Theories of Failure, Various yield criteria Module – II (14 hours) Energy Methods: Work done by forces and elastic strain energy stored. Reciprocal relations, Theorem of virtual work, Castigliano’s theorems, Bending of beams: Asymmetrical bending, Shear centre, Bending of curved beams, Stress distribution in beam with rectangular, circular and trapezoidal cross section, stresses in crane hooks, ring and chain links., Deflection of thick curved bars. Axisymmetric problems: Thick walled cylinder subjected to internal and external pressures, Compound cylinders, Shrink fit, Module – III (10 hours) Repeated stresses and fatigue in metals, Fatigue tests and fatigue design theory, Goodman, Gerber and Soderberg criteria, Concept of stress concentration, Notch sensitivity. Introduction to Mechanics of Composite Materials: Lamina and Laminates, Micromechanics of FRP Composites. Introduction to Fracture Mechanics: Basic modes of fracture, Fracture toughness evaluation. Text books: 1. Advanced Mechanics of Solids, L.S. Srinath, Tata McGraw Hill 2. Advanced Mechanics of Materials : Boresi and Schmdt, Willey Reference books: 1. Advanced Mechanics of Materials : Siley and Smith 2. Strength of Materials Vol.II, by S.Timoshenko 3. Mechanical Metallurgy by Dieter 4. Strength of Materials by G. H. Ryder, Macmillan Press 5. Mechanics of Materials by Beer and Johnston, Tata McGraw Hill 6. Mechanics of Materials by R.C.Hibbeler, Pearson Education 7. Mechanics of Materials by William F.Riley, Leroy D.Sturges & Don H.Morris, Wiley Student. 8. Mechanics of Materials by James M. Gere, Thomson Learning 9. Engineering Machanics of Solids by Egor P. Popov, Prentice Hall of India 10. Strength of Materials by S.S.Rattan, Tata Mc Graw Hill
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