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AUTOMOBILE ENGINEERING  

I -VIII SEMESTERS CURRICULUM AND SYLLABUS 

 

 

 

 

SEMESTER III 
SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 ME6301 Engineering Thermodynamics 3 0 0 3 

2 CE6451 Fluid Mechanics and Machinery 3 0 0 3 

3 AT6301 Automotive Engines 3 0 0 3 
4 AT6302 Mechanics of Machines 3 1 0 4 

  

TOTAL 12 1 0 13 
 

 
SEMESTER IV 

SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 AT6401 Applied Thermodynamics and Heat Transfer 3 1 0 4 

2 CE6306 Strength of Materials 3 1 0 4 

3 EC6464 Electronics and Microprocessors 3 0 0 3 
4 AT6402 Automotive Chassis 3 0 0 3 

  
TOTAL 12 2 0 14 

 

 
SEMESTER V 

SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 ME6503 Design of Machine Elements 3 0 0 3 

2 AT6501 Automotive Transmission 3 0 0 3 

3 AT6502 Automotive Electrical and Electronics System 3 0 0 3 
4 AT6503 Vehicle Design Data Characteristics 3 0 0 3 

5 AT6504 Automotive Fuels and Lubricants 3 0 0 3 
  

TOTAL 15 0 0 15 
 

 
SEMESTER VI 

SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 AT6601 Automotive Engine Components Design 3 0 0 3 

2 AT6602 Automotive Chassis Components Design 3 0 0 3 

3 AT6603 Two and Three Wheelers 3 0 0 3 

4 AT6604 Vehicle Dynamics 3 0 0 3 
  

TOTAL 12 0 0 12 
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       SEMESTER VII 
 

 

       SEMESTER VIII 

       

 

ELECTIVES FOR B.E. AUTOMOBILE ENGINEERING 

SEMESTER VI 
ELECTIVE -1 

 

SEMESTER VII 
ELECTIVE - II 

 

SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 AT6701 Engine and Vehicle Management System 4 0 0 4 

2 AT6702 Vehicle Maintenance 3 0 0 3 

3 AT6703 Automotive Pollution and Control 3 0 0 3 
  

TOT`AL 10 0 0 10 

SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 AT6801 Vehicle Body Engineering 3 0 0 3 
  

TOTAL 3 0 0 3 

 

SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 AT6001 Automotive Air-Conditioning 3 0 0 3 

2 AT6002 Alternative Fuels and Energy System 3 0 0 3 

3 AT6003 Noise, Vibration and Harshness 3 0 0 3 
4 AT6004 Advance Theory of IC Engines 3 0 0 3 

 

SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 AT6006 Manufacturing of Automotive Components 3 0 0 3 

2 ME6006 Design of Jigs, Fixtures and Press Tools 3 0 0 3 

3 AT6007 New Generation and Hybrid Vehicles 3 0 0 3 
4 AT6008 Computer Simulation of IC Engines 3 0 0 3 

 
ELECTIVE - III 

 

SL. 
NO. 

CODE 
NO. 

COURSE TITLE L T P C 

THEORY 

1 ME6007 Composite Materials and Mechanics 3 0 0 3 

2 AT6009 Automotive Aerodynamics 3 0 0 3 
3 AT6010 Off Road Vehicles 3 0 0 3 

4 AT6011 Automotive Safety 3 0 0 3 
5 AT6012 Engine Auxiliary Systems 3 0 0 3 
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ME6301 ENGINEERING THERMODYNAMICS  
 
OBJECTIVES: 

To familiarize the students to understand the fundamentals of thermodynamics and to perform 
thermal analysis on their behavior and performance. 

(Use of Standard and approved Steam Table, Mollier Chart, Compressibility Chart and 
Psychrometric Chart permitted) 

UNIT I BASIC CONCEPTS AND FIRST LAW 9 
Basic concepts - concept of continuum, comparison of microscopic and macroscopic approach. Path 
and point functions. Intensive and extensive, total and specific quantities. System and their types. 
Thermodynamic Equilibrium State, path and process. Quasi-static, reversible and irreversible 
processes. Heat and work transfer, definition and comparison, sign convention. Displacement work 
and other modes of work .P-V diagram. Zeroth law of thermodynamics - concept of temperature and 
thermal equilibrium- relationship between temperature scales -new temperature scales. First law of 
thermodynamics -application to closed and open systems - steady and unsteady flow processes. 

UNIT II SECOND LAW AND AVAILABILITY ANALYSIS 9 
Heat Reservoir, source and sink. Heat Engine, Refrigerator, Heat pump. Statements of second law 
and its corollaries. Carnot cycle Reversed Carnot cycle, Performance. Clausius inequality. Concept of 
entropy, T-s diagram, Tds Equations, entropy change for - pure substance, ideal gases - different 
processes, principle of increase in entropy. Applications of II Law. High and low grade energy. 
Available and non-available energy of a source and finite body. Energy and irreversibility. Expressions 
for the energy of a closed system and open systems. Energy balance and entropy generation. 
Irreversibility. I and II law Efficiency. 

UNIT III PROPERTIES OF PURE SUBSTANCE AND STEAM POWER CYCLE 9 
Formation of steam and its thermodynamic properties, p-v, p-T, T-v, T-s, h-s diagrams. p-v-T surface. 
Use of Steam Table and Mollier Chart. Determination of dryness fraction. Application of I and II law for 
pure substances. Ideal and actual Rankine cycles, Cycle Improvement Methods - Reheat and 
Regenerative cycles, Economiser, preheater, Binary and Combined cycles. 

UNIT IV IDEAL AND REAL GASES, THERMODYNAMIC RELATIONS 9 
Properties of Ideal gas- Ideal and real gas comparison- Equations of state for ideal and real gases- 
Reduced properties-.Compressibility factor-.Principle of Corresponding states. -Generalised 
Compressibility Chart and its use-. Maxwell relations, Tds Equations, Difference and ratio of heat 
capacities, Energy equation, Joule-Thomson Coefficient, Clausius Clapeyron equation, Phase Change 
Processes. Simple Calculations. 
UNIT V GAS MIXTURES AND PSYCHROMETRY 9 
Mole and Mass fraction, Dalton‟s and Amagat‟s Law. Properties of gas mixture - Molar mass, gas 
constant, density, change in internal energy, enthalpy, entropy and Gibbs function. Psychrometric 
properties, Psychrometric charts. Property calculations of air vapour mixtures by using chart and 
expressions. Psychrometric process - adiabatic saturation, sensible heating and cooling, 
humidification, dehumidification, evaporative cooling and adiabatic mixing. Simple Applications 
 
OUTCOMES: 
• Upon completion of this course, the students can able to apply the Thermodynamic Principles 

to Mechanical Engineering Application. 
• Apply mathematical fundamentals to study the properties of steam, gas and gas mixtures. 
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CE6451 FLUID MECHANICS AND MACHINERY  
 
OBJECTIVES: 

The applications of the conservation laws to flow through pipes and hydraulic machines are 
studied 
To understand the importance of dimensional analysis. 

• To understand the importance of various types of flow in pumps and turbines. 

UNIT I FLUID PROPERTIES AND FLOW CHARACTERISTICS 8 
Units and dimensions- Properties of fluids- mass density, specific weight, specific volume, specific 
gravity, viscosity, compressibility, vapor pressure, surface tension and capillarity. Flow characteristics - 
concept of control volume - application of continuity equation, energy equation and momentum 
equation. 

UNIT II FLOW THROUGH CIRCULAR CONDUITS 8 
Hydraulic and energy gradient - Laminar flow through circular conduits and circular annuli-Boundary 
layer concepts - types of boundary layer thickness - Darcy Weisbach equation -friction factor- Moody 
diagram- commercial pipes- minor losses - Flow through pipes in series and parallel. 
UNIT III DIMENSIONAL ANALYSIS 9 
Need for dimensional analysis - methods of dimensional analysis - Similitude -types of similitude - 
Dimensionless parameters- application of dimensionless parameters - Model analysis. 

UNIT IV PUMPS 10 
Impact of jets - Euler‟s equation - Theory of roto-dynamicmachines - variousefficiencies-velocity 
components at entry and exit of the rotor- velocity triangles - Centrifugal pumps- working principle - 
work done by the impeller - performance curves - Reciprocating pump- working principle - Rotary 
pumps -classification. 

UNIT V TURBINES 10 
Classification of turbines - heads and efficiencies -velocity triangles. Axial,radial andmixed flow 
turbines. Pelton wheel, Francis turbine and Kaplan turbines- working principles - work done by water 
on the runner - draft tube. Specific speed - unit quantities - performance curves for turbines - 
governing of turbines. 
 
OUTCOMES: 
• Upon completion of this course, the students can able to apply mathematical knowledge to predict 

the properties and characteristics of a fluid. 
Can critically analyse the performance of pumps and turbines. 
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AT6301 AUTOMOTIVE ENGINES  
 
OBJECTIVES: 

To understand the basic principles of engines used for automobiles and different systems. 

UNIT I CONSTRUCTION AND OPERATION 9 
Constructional details of spark ignition (SI) and compression ignition (CI) engines. Working principles. 
Two stroke SI and CI engines - construction and working. Comparison of SI and CI engines and four 
stroke and two stroke engines. Engine classification, firing order. Otto, diesel and dual cycles. 

UNIT II FUEL SYSTEMS 9 
Air fuel ratio requirements of SI engines, Air fuel ratio and emissions, Working of a simple fixed venturi 
carburetor, Constant vacuum carburetor. Diesel fuel injection systems-Jerk pumps, distributor pumps, 
pintle and multihole nozzles, Unit injector and common rail injection systems. Injection pump 
calibration. Need for a governor for diesel engines. Description of a simple diesel engine governor. 
UNIT III COMBUSTION AND COMBUSTION CHAMBERS 9 
Introduction to combustion in SI and diesel engines and stages of combustion. Dependenceof ignition 
timing on load and speed. Knock in SI and CI engines. Combustion chambers for SI andCIengines. 
Direct and indirect injection combustion chambers for CI engines. Importance of Swirl, squish and 
turbulence. Factors controlling combustion chamber design. 

UNIT IV SUPERCHARGING , TURBOCHARGING AND ENGINE TESTING 9 
Supercharging and Turbocharging, Different methods of turbocharging, Intercooling, Turbocharger 
controls including, waster gate, variable geometry, variable nozzle types. Dynamometers, Indicated 
thermal, brake thermal and volumetric efficiencies. Measurement of friction, Cylinder pressure 
measurement. Engine performance maps, Engine testing standards. 

UNIT V COOLING AND LUBRICATION SYSTEMS 9 
Need for cooling, types of cooling systems- air and liquid cooling systems. Thermo syphon and forced 
circulation and pressurized cooling systems. Properties of coolants. Requirements of lubrication 
systems. Types-mist, pressure feed, dry and wet sump systems. Properties of lubricants. 
 
OUTCOMES: 

The main objective of this course is to impart knowledge in automotive engine. The detailed 
concept, construction and principle of operation of engine and various engine components, 
combustion, cooling and lubrication systems will be taught to the students. At the end of the 
course the students will have command over automotive engines and the recent development 
in the area of engines. 
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AT6302 MECHANICS OF MACHINES  
 

OBJECTIVES: 

To understand the principles in the formation of mechanisms and their kinematics. 

To understand the effect of friction in different machine elements. 

To analyse the forces and toques acting on simple mechanical 

systems To understand the importance of balancing and vibration. 

UNIT I KINEMATIC OF MECHANICS 10 
Mechanisms - Terminology and definitions - kinematics inversions of 4 bar and slide crank chain - 
kinematics analysis in simple mechanisms - velocity and acceleration polygons - Analytical methods 
- computer approach - cams - classifications - displacement diagrams - layout of plate cam profiles 
- derivatives of followers motion - circular arc and tangent cams. 

UNIT II GEARS and GEAR TRAINS 9 
Spur gear - law of toothed gearing - involute gearing - Interchangeable gears - Gear tooth action 
interference and undercutting - nonstandard teeth - gear trains - parallel axis gears trains - epicyclic 
gear trains - automotive transmission gear trains. 

UNIT III FRICTION 8 
Sliding and Rolling Friction angle - friction in threads - Friction Drives - Friction clutches - Belt and rope 
drives - brakes - Tractive resistance. 

UNIT IV FORCE ANALYSIS 9 
Applied and Constrained Forces - Free body diagrams - static Equilibrium conditions - Two, Three and 
four members - Static Force analysis in simple machine members - Dynamic Force Analysis - Inertia 
Forces and Inertia Torque - D‟Alembert‟s principle - superposition principle - dynamic Force Analysis in 
simple machine members. 

UNIT V BALANCING AND VIBRATION 9 
Static and Dynamic balancing - Balancing of revolving and reciprocating masses - Balancing machines 
- free vibrations - Equations of motion - natural Frequency - Damped Vibration - bending critical speed 
of simple shaft - Torsional vibration - Forced vibration - harmonic Forcing - Vibration solation. 
 
OUTCOMES: 
• Upon completion of this course, the students can able to apply mathematical knowledge to predict 

the properties and characteristics of a fluid. 
Can critically analyse the performance of pumps and turbines. 
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AT6401 APPLIED THERMODYNAMICS AND HEAT TRANSFER  
 
OBJECTIVES: 

• To familiarize the students to understand the applied thermodynamics and heat transfer. 

(Use of Standard and approved Steam Table, Mollier Chart, Compressibility Chart and 
Psychrometric Chart permitted) 

UNIT I GAS POWER CYCLES 10 
Air standard cycles-Otto-Diesel-Dual-Work output, Efficiency and MEP calculations - comparison of 
the cycles for same compression ratio and heat addition, same compression ratio and heat rejection, 
same peak pressure, peak temperature and heat rejection, same peak pressure and heat input, same 
peak pressure and work output, Brayton cycle 

UNIT II RECIPROCATING AIRCOMPRESSORS & REFRIGERATION CYCLES 10 
Single acting and double acting air compressors, work required, effect of clearance volume, volumetric 
efficiency, isothermal efficiency, free air delivery, Fundamentals of refrigeration, C.O.P., reversed 
carnot cycle, simple vapour compression refrigeration system, T-S, P-H diagrams, simple vapour 
absorption refrigeration system, desirable properties of an ideal refrigerant. 

UNIT III CONDUCTION 10 
Basic Concepts - Mechanism of Heat Transfer - Conduction, Convection and Radiation - General 
Differential equation of Heat Conduction - Fourier Law of Conduction - Cartesian - One Dimensional 
Steady State Heat Conduction - Conduction through Plane Wall, Cylinders and Spherical systems - 
Composite Systems - Conduction with Internal Heat Generation - Extended Surfaces - Unsteady Heat 
Conduction - Lumped Analysis - Use of Heislers Chart. 

UNIT IV CONVECTION 10 
Basic Concepts - Convective Heat Transfer Coefficients - Boundary Layer Concept - Types of 
Convection - Forced Convection - Dimensional Analysis - External Flow - Flow over Plates, Cylinders 
and Spheres - Internal Flow - Laminar and Turbulent Flow - Flow over Bank of tubes - Free 
Convection - Dimensional Analysis - Flow over Vertical Plate. 

UNIT V RADIATION 5 
Basic Concepts, Laws of Radiation - Stefan Boltzman Law, Kirchoff Law -Black Body Radiation - Grey 
body radiation Shape Factor Algebra - Electrical Analogy - Radiation Shields -Introduction to Gas 
Radiation. 
 
OUTCOMES: 

It helps the students to have a clear idea of application of thermodynamics and heat transfer. 
The student would be able to identify the applications of these techniques in their engineering 
fields. 
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CE6306: STRENGTH OF MATERIALS 
OBJECTIVES: 

To understand the stresses developed in bars, compounds bars, beams, shafts, cylinders and 

spheres. 

UNIT I STRESS, STRAIN AND DEFORMATION OF SOLIDS 9 
Rigid bodies and deformable solids - Tension, Compression and Shear Stresses - Deformation of 
simple and compound bars - Thermal stresses - Elastic constants - Volumetric strains -Stresses on 
inclined planes - principal stresses and principal planes - Mohr‟s circle of stress. 

UNIT II TRANSVERSE LOADING ON BEAMSAND STRESSES IN BEAM 9 
Beams - types transverse loading on beams - Shear force and bending moment in beams - 
Cantilevers - Simply supported beams and over - hanging beams. Theory of simple bendingbending 
stress distribution - Load carrying capacity - Proportioning of sections - Flitched beams - Shear stress 
distribution. 

UNIT III TORSION 9 
Torsion formulation stresses and deformation in circular and hollows shafts - Stepped shafts- 
Deflection in shafts fixed at the both ends - Stresses in helical springs - Deflection of helical springs, 
carriage springs. 

UNIT IV DEFLECTION OF BEAMS 9 
Double Integration method - Macaulay‟s method - Area moment method for computation of slopes and 
deflections in beams - Conjugate beam and strain energy - Maxwell‟s reciprocal theorems. 

UNIT V THIN CYLINDERS, SPHERESAND THICK CYLINDERS 9 
Stresses in thin cylindrical shell due to internal pressure circumferential and longitudinal stresses and 
deformation in thin and thick cylinders - spherical shells subjected to internal pressure -Deformation in 
spherical shells - Lame‟s theorem. 
 
OUTCOMES: 

• Upon completion of this course, the students can able to apply mathematical knowledge to 
calculate the deformation behavior of simple structures. 
Critically analyse problem and solve the problems related to mechanical elements and analyse 
the deformation behavior for different types of loads. 
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EC6464 ELECTRONICS AND MICROPROCESSORS  

 
OBJECTIVES: 

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

UNIT I SEMICONDUCTORS AND RECTIFIERS 9 
Classification of solids based on energy band theory-Intrinsic semiconductors-Extrinsic 
semiconductors-P type and N type-PN junction-Zenor effect-Zenor diode characteristics- Half wave 
and full wave rectifiers -Voltage regulation 

UNIT II TRANSISTORS AND AMPLIFIERS 12 
Bipolar junction transistor- CB, CE, CC configuration and characteristics-Biasing circuits- Class A, B 
and C amplifiers- Field effect transistor-Configuration and characteristic of FET amplifier-SCR, Diac, 
Triac, UJT-Characteristics and simple applications-Switching transistors-Concept of feedbackNegative 
feedback-Application in temperature and motor speed control. 

UNIT III DIGITAL ELECTRONICS 9 
Binary number system - AND, OR, NOT, NAND, NOR circuits-Boolean algebra- Exclusive OR gate - 
Flip flops-Half and full adders-Registers-Counters-A/D and D/A conversion. 

UNIT IV 8085 MICROPROCESSOR 9 
Block diagram of microcomputer-Architecture of 8085-Pin configuration-Instruction set- Addressing 
modes-Simple programs using arithmetic and logical operations. 

UNIT V INTERFACING AND APPLICATIONS OF MICROPROCESSOR 6 
Basic interfacing concepts - Interfacing of Input and Output devices-Applications of microprocessor 
Temperature control, Stepper motor control, traffic light control. 
 
OUTCOMES: 

The students will be well versed in the fundamental knowledge of electronic and its 
applications. 
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AT6402: AUTOMOTIVE CHASSIS 

OBJECTIVES: 
• Study of the Constructional details and Theory of important drive line, Structural, Steering, Braking 

and Suspension Systems of Automobiles. Problem-Solving in Steering Mechanism, Propeller 
Shaft, Braking and Suspension Systems are to be done. 

UNIT I LAYOUT, FRAME, FRONT AXLE AND STEERING SYSTEM 9 
Basic construction of chassis, Types of Chassis layout, with reference to Power Plant location and 
drive, various, types of frames, Loads acting on vehicle frame, Types of Front Axles andStub Axles, 
Front Wheel Geometry. Condition for True Rolling Motion. Ackerman‟s and Davi‟s Steering 
Mechanisms, Steering Linkages, Different Types of Steering Gear boxes, Slip Angle, Over-Steer and 
Under-Steer, Reversible and Irreversible Steering, Power Steering. 

UNIT II DRIVE LINE, FINAL DRIVE AND DIFFERENTIAL 9 
Driving Thrust and its effects, torque reactions and side thrust, Hotchkiss drive, torque tube drive, 
radius rods and stabilizers, Propeller Shaft, Universal Joints, Constant Velocity Universal Joints, Final 
drive, different types of final drive, Worm and Worm wheel, straight bevel gear,spiral bevel gear and 
hypoid gear final drive. Differential principle. Constructional details of differential unit, Differential 
housings, Non-Slip differential, Differential locks. 

UNIT III REAR AXLES, WHEELS, RIMSAND TYRES 9 
Construction of rear axles, Types of Loads acting on rear axles, Full -Floating, Three-Quarter Floating 
and Semi-Floating Axles, Twist beam rear axle, Types, Multi axles vehicles. Wheels and Rims, Types 
of Tyres and their constructional details. 

UNIT IV SUSPENSION SYSTEM 9 
Requirement of Suspension System, Types ofSuspension Springs, Constructional details and 
characteristics of Single Leaf, Multi-Leaf spring, Coil and Torsion bar Springs, Rubber, Pneumatic and 
Hydro - elastic Suspension Spring Systems, Independent Suspension System, Shock Absorbers, 
Types and Constructional details of Leaf and Coil Springs. 

UNITV BRAKE SYSTEMS 9 
Need for Brake systems, Stopping Distance, Time and Braking Efficiency, Effect of Weight Transfer 
during Braking, Classification of brakes , Braking Torque, drum brake and disc Brake Theory, Types 
and Construction of Hydraulic Braking System, Mechanical Braking System, Pneumatic Braking 
System, Power-Assisted Braking System, Servo Brakes, Retarders - antilock braking systems(ABS). 
 
OUTCOMES 

The students will understand the constructional, working principle of various sub system of an 
automobile. 
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ME6503: DESIGN OF MACHINE ELEMENTS 

OBJECTIVES: 

• To familiarize the various steps involved in the Design Process 

To understand the principles involved in evaluating the shape and dimensions of a component 
to satisfy functional and strength requirements. 

To learn to use standard practices and standard data To learn to use catalogues and standard 

machine components (Use of P S G Design Data Book is permitted) 

UNIT I STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS 10 
Introduction to the design process - factors influencing machine design, selection of materials based 
on mechanical properties - Preferred numbers, fits and tolerances - Direct, Bending and torsional 
stress equations - Impact and shock loading - calculation of principle stresses for various load 
combinations, eccentric loading - curved beams - crane hook and „C‟ frame- Factor of safety - theories 
of failure - Design based on strength and stiffness - stress concentration - Design for variable loading. 

UNIT II SHAFTS AND COUPLINGS 8 
Design of solid and hollow shafts based on strength, rigidity and critical speed - Keys, keyways and 
splines - crankshafts - Rigid and flexible couplings. 

UNIT III TEMPORARY AND PERMANENT JOINTS 9 
Threaded fastners - Bolted joints including eccentric loading, Knuckle joints, Cotter joints - Welded 
joints, riveted joints for structures - theory of bonded joints. 
UNIT IV ENERGY STORING ELEMENTS AND ENGINE COMPONENTS 9 
Various types of springs, optimization of helical springs - rubber springs - Flywheels considering 
stresses in rims and arms for engines and punching machines- Connecting Rods and crank shafts. 

UNIT V BEARINGS 9 
Sliding contact and rolling contact bearings - Hydrodynamic journal bearings, Sommerfeld Number, 
Raimondi and Boyd graphs, -- Selection of Rolling Contact bearings. 
 
OUTCOMES: 

Upon completion of this course, the students can able to apply the successfully design various 
mechanical components 
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AT6501: AUTOMOTIVE TRANSMISSION  
 
OBJECTIVES: 

• To know about the various transmission and drine line units of automobiles. 

UNIT I CLUTCH AND GEAR BOX 9 
Requirement of transmission system, Different types of clutches, principle & Construction of Single 
plate coil spring and Diaphragm spring clutches., Need and Objectives of Gear box. Construction and 
operation of Sliding mesh, Constant mesh and Synchromesh gearboxes. - Determination of gear ratios 
for vehicles. Performance characteristics in different speeds. Problems on performance of automobile 
such as Resistance to motion, Tractive effort, Engine speed & Power and acceleration. 

UNIT II HYDRODYNAMIC TRANSMISSION 9 
Fluid coupling-Principle-Constructional details. Torque capacity. Performance characteristics. 
Reduction of drag torque in fluid coupling. Torque converter-Principle-constructional details, 
performance characteristics. Multistage torque converters and Polyphase torque converters. 
UNIT III EPICYCLIC GEARBOXES USED IN AUTOMATIC TRANSMISSION 9 
Principle of Planetary gear trains - Wilson Gear box, Cotal electromagnetic transmission- Hydraulic 
control system for Automatic Transmission. 

UNIT IV AUTOMATIC TRANSMISSION APPLICATIONS 9 
Need for automatic transmission, Four speed longitudinally mounted automatic transmission - 
Chevrolet “Turboglide” Transmission, Continuously Variable Transmission (CVT) - Types - Operations 
of a typical CVT. 

UNIT V HYDROSTATIC AND ELECTRIC DRIVE 9 
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. Electric drive-types- Principle of early and modified 
Ward Leonard Control system-Advantages & limitations. 
 
OUTCOMES 

The students will understand the constructional, working principle of various types of manual 
and automotive transmission of an automobile. 
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AT6502 AUTOMOTIVE ELECTRICAL AND ELECTRONICS SYSTEMS  
 
OBJECTIVES 
• Knowledge in vehicle electrical and electronics components for engine operation. 

Enhancing the knowledge of revsor and microprocessor applications in vehicle 
control systems. 

• Gaining information‟s on modern safety system in vehicle braking. 

UNIT I BATTERIES AND STARTING SYSTEM 10 
Different types of Batteries - principle, rating, testing and charging. Starter motors characteristics, 
capacity requirements. Drive mechanisms. Starter switches. 

UNIT II CHARGING SYSTEM LIGHTING AND ACCESSORIES 9 
DC Generators and Alternators their characteristics. Control unit - cut out, electronic regulators. 
Vehicle interior lighting system. Vehicle exterior lighting system. Wiring requirements. Lighting design. 
Dashboard instruments. Horn, trafficator. 
UNIT III ELECTRONIC IGNITION AND INJECTION SYSTEM 9 
Spark plugs. Advance mechanisms. Different types of ignition systems. Electronic fuel injection 
systems, mono and multi point fuel injection system (MPFI). 

UNIT IV SENSORS AND MICROPROCESSORS IN AUTOMOBILES 9 
Basic sensor arrangements. Types of sensors - oxygen sensor, hot wire anaemometer sensor, 
vehicle speed sensor, detonation sensor, accelerometer sensor, crank position sensor. 
Microprocessor and microcomputer controlled devices in automobiles such voice warning system, 
travel information system, keyless entry system, automatic transmission system, electronic steering 
system. 

UNI TV  SAFETY SYSTEMS 8 
Antilock braking system, air bag restraint system, voice warning system, seat belt system, road 
navigation system, anti theft system. 
 
OUTCOMES: 

The student will have to know about all theoretical information and about electrical components 
used in a vehicle. 
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AT6503 VEHICLE DESIGN AND DATA CHARACTERISTICS  
 
OBJECTIVES: 

Students have to collect important technical specifications of an automobile from Automobile 
Journals and keeping this, as a guide, they have to calculate and tabulate various vehicle 
performance parameters and design parameters and to draw curves using these data. 

UNIT I INTRODUCTION 9 
Assumptions to be made in designing a vehicle, Range of values for Gross Vehicle Weight, Frontal 
Area, maximum speed, maximum acceleration, gradability in different gears, Basics of Automobile 
Design. 

UNIT II RESISTANCE TO VEHICLE MOTION 9 
Calculation, Tabulation and Plotting of Curves for Air and Rolling Resistances at various vehicle 
speeds, Calculation and Plotting of Driving force, Power requirement for different loads and 
acceleration, Maximum Power calculation. 
UNIT III PERFORMANCE CURVES-I 9 
Calculation, Tabulation and Plotting of Torque and Mechanical Efficiency for different vehicle speeds, 
Interpolation of Pressure - Volume diagram, Calculation of frictional Mean Effective Pressure, 
Calculation of Engine Cubic Capacity, Bore and Stroke Length. 

UNIT IV PERFORMANCE CURVES-II 9 
Connecting rod length to Crank Radius Ratio, Plotting of Piston Velocity and Acceleration against 
Crank Angle, Plotting Gas force, inertia force and Resultant force against Crank Angle, Turning 
Moment and Side Thrust against Crank Angle. 

UNIT V GEAR RATIOS 9 
Determination of Gear Ratios, Acceleration and Gradability, Typical Problems on Vehicle performance 
 
OUTCOMES 

The students can able to understand the basic design principle of vehicle, able to draw the 
performance curves pertain to engine and chassis. 
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AT6504 AUTOMOTIVE FUELS AND LUBRICANTS  
 
OBJECTIVES: 

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

UNIT I MANUFACTURE OF FUELS AND LUBRICANTS 9 
Structure of petroleum, refining process, fuels, thermal cracking, catalytic cracking, polymerization, 
alkylation, isomerisation, blending, products of refining process. Manufacture of lubricating oil base 
stocks, manufacture of finished automotive lubricants. 

UNIT II THEORY OF LUBRICATION 9 
Engine friction: introduction, total engine friction, effect of engine variables on friction, hydrodynamic 
lubrication, elasto hydrodynamic lubrication, boundary lubrication, bearing lubrication, functions of the 
lubrication system, introduction to design of a lubricating system. 

UNIT III LUBRICANTS 9 
Specific requirements for automotive lubricants, oxidation deterioration and degradation of lubricants, 
additives and additive mechanism, synthetic lubricants, classification of lubricating oils, properties of 
lubricating oils, tests on lubricants. Grease, classification, properties, test used in grease. 
UNIT IV PROPERTIES AND TESTING OF FUELS 9 
Thermo-chemistry of fuels, properties and testing of fuels, relative density, calorific value, flash point, 
fire point, distillation, vapour pressure, spontaneous ignition temperature, viscosity, pour point, 
flammability, ignitability, diesel index, API gravity, aniline point, carbon residue, copper strip corrosion 
etc. 

UNITV COMBUSTION & FUEL RATING 9 
SI Engines - flame propagation and mechanism of combustion, normal combustion, knocking, octane 
rating, fuel requirements. CI Engine, mechanism of combustion, diesel knock, cetane rating, fuel 
requirements. Additive - mechanism, requirements of an additive, petrol fuel additives and diesel fuel 
additives - specifications of fuels. 
 
OUTCOMES: 

At the end of the course, the student can understand the importance, manufacturing methods, 
testing methods, combustion methodology of automotive fuels and lubricants. 
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AT6601 AUTOMOTIVE ENGINE COMPONENTS DESIGN  
 
OBJECTIVES: 
• To make the students understand the design concept and principles of various engine 

components. These concepts and principles are familiarized for design of components. 

UNIT I INTRODUCTION 9 
Engineering materials - Introduction endurance limit, notch sensitivity. Tolerances, types of tolerances 
and fits, design considerations for interference fits, surface finish, surface roughness, Rankine‟s 
formula - Tetmajer‟s formula - Johnson formula- design of pushrods. 

UNIT II DESIGN OF CYLINDER, PISTON AND CONNECTING ROD 9 
Choice of material for cylinder and piston, design of cylinder, piston, piston pin, piston rings, piston 
failures, lubrication of piston assembly. Material for connecting rod, determining minimum length of 
connecting rod, small end design, shank design, design of big end cap bolts. 

UNIT III DESIGN OF CRANKSHAFT 9 
Balancing of I.C. engines, significance of firing order. Material for crankshaft, design of crankshaft 
under bending and twisting, balancing weight calculations, development of short and long crankarms. 
Front and rear-end details. 

UNIT IV DESIGN OF FLYWHEELS 9 
Determination of the mass of a flywheel for a given co- efficient of speed fluctuation. Engine flywheel - 
stresses on the rim of the flywheels. Design of hubs and arms of the flywheel, turning moment 
diagram. 

UNIT V DESIGN OF VALVES AND VALVE TRAIN 9 
Design aspects of intake & exhaust manifolds, inlet & exhaust valves, valve springs, tappets and valve 
train. Design of cam & camshaft. Design of rocker arm. Cam profile generation. 
Note: (Use of P S G Design Data Book is permitted in the University examination) 

OUTCOMES: 
• Upon completion of the course, students will be able to impart knowledge in automotive engine. 

The detailed concept, construction and principle of operation of engine and various engine 
components, combustion, cooling and lubrication systems will be taught to the students. At the 
end of the course the students will have command over automotive engines and the recent 
development in the area of engines. 
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AT6602 AUTOMOTIVE CHASSIS COMPONENTS DESIGN  
 
OBJECTIVES: 
• The student will be able to understand the fundamental principles involved in design of 

components of automotive chassis, the complete design exercise and arrive at important 
dimensions of chassis components. 

UNIT I VEHICLE FRAME AND SUSPENSION 9 
Study of loads-moments and stresses on frame members. Design of frame for passenger and 
commercial vehicle - Design of leaf Springs-Coil springs and torsion bar springs. 

UNIT II FRONT AXLE AND STEERINGSYSTEMS 9 
Analysis of loads-moments and stresses at different sections of front axle. Determination of bearing 
loads at Kingpin bearings. Wheel spindle bearings. Choice of Bearings. Determination of optimum 
dimensions and proportions for steering linkages, ensuring minimum error in steering. Design of front 
axle beam. 

UNIT III CLUTCH 9 
Design of single plate clutch, multiplate clutch and cone clutch. Torque capacity of clutch. Design of 
clutch components, Design details of roller and sprag type of clutches. 

UNIT IV GEAR BOX 9 
Gear train calculations, layout of gearboxes. Calculation of bearing loads and selection of bearings. 
Design of three speed and four speed gearboxes. 

UNIT V DRIVE LINE AND REAR AXLE 9 
Design of propeller shaft. Design details of final drive gearing. Design details of full floating, semi-
floating and three quarter floating rear shafts and rear axle housings and design aspects of final drive. 
OUTCOMES 
• At the end of the course, the student can able to design the automotive components like frame, 

suspension systems, axles, clutch, gear box, drive line components etc 
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AT6603: TWO AND THREE WHEELERS 
OBJECTIVES: 
• The aim of this course is to make the students to know and understand the constructional details 

operating characteristics and vehicle design aspects 

UNIT I THE POWER UNIT 9 
Two stroke and four stroke SI & CI engine Construction and Working, merits and demerits, 
Symmetrical and unsymmetrical valve & port timing diagrams. Scavenging process. 

UNIT II FUEL AND IGNITION SYSTEMS 9 
Fuel system - Different circuits in two wheeler fuel systems, fuel injection system. Lubrication system, 
Ignition systems - Magneto coil and battery coil spark ignition system, Electronic ignition System, 
Starting system - Kick starter system - Self starter system. Recent technologies. 

UNIT III CHASSIS AND SUB-SYSTEMS 9 
Main frame for two and three wheelers, its types, Chassis and different drive systems for two 
wheelers, Single, multiple plates and centrifugal clutches, Gear box and its and various gear controls 
in two wheelers. Front and rear suspension systems. Shock absorbers. Panel meters and controls on 
handle bar, Freewheeling devices 

UNIT IV BRAKES AND WHEELS 8 
Drum brakes & Disc brakes Construction and Working and its Types, Front and Rear brake links lay-
outs. Brake actuation mechanism. Spoked wheel, cast wheel, Disc wheel & its merits and demerits. 
Tyres and tubes Construction & its Types. Steering geometry. 

UNIT V TWO & THREE WHEELERS - CASE STUDY 10 
Case study of Sports bike, Motor cycles, Scooters and Mopeds - Auto rickshaws, Pick up van, Delivery 
van and Trailer. Servicing and maintenance. Recent developments. 
 
OUTCOMES: 

The students can able to understand the various subsystem of two and three wheeler and also 
know how it is different from light motors and heavy motor vehicles. 

. 
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AT6604: Vehicle Dynamics 
 
OBJECTIVES 
• To know about the application of basic mechanics principles for dynamic analysis of vehicles. 

UNIT I CONCEPT OF VIBRATION 9 
Definitions, Modeling and Simulation, Global and Vehicle Coordinate System, Free, Forced, 
Undamped and Damped Vibration, Response Analysis of Single DOF, Two DOF, Multi DOF, 
Magnification factor, Transmissibility, Vibration absorber, Vibration measuring instruments, Torsional 
vibration, Critical speed. 

UNIT II TIRES 9 
Tire forces and moments, Tire structure, Longitudinal and Lateral force at various slip angles, rolling 
resistance, Tractive and cornering property of tire. Performance of tire on wet surface. Ride property of 
tires. Magic formulae tire model, Estimation of tire road friction. Test on Various road surfaces. Tire 
vibration. 

UNIT III VERTICAL DYNAMICS 9 
Human response to vibration, Sources of Vibration. Design and analysis of Passive, Semi-active and 
Active suspension using Quarter car, half car and full car model. Influence of suspension stiffness, 
suspension damping, and tire stiffness. Control law for LQR, H-Infinite, Skyhook damping. Air 
suspension system and their properties. 

UNIT IV LONGITUDINAL DYNAMICS AND CONTROL 9 
Aerodynamic forces and moments. Equation of motion. Tire forces, rolling resistance, Load distribution 
for three wheeler and four wheeler. Calculation of Maximum acceleration, Reaction forces for Different 
drives. Braking and Driving torque. Prediction of Vehicle performance. ABS, stability control, Traction 
control. 

UNIT V LATERAL DYNAMICS 9 
Steady state handling characteristics. Steady state response to steering input. Testing of handling 
characteristics. Transient response characteristics, Direction control of vehicles. Roll center, Roll axis, 
Vehicle under side forces. Stability of vehicle on banked road, during turn. Effect of suspension on 
cornering. 
 
OUTCOMES 

• The student will understand how passenger comfort is achieved along with vehicle stability.  
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AT6701: Engine and Vehicle Management System 
 
OBJECTIVES: 
 
• To explain the principle of engines and vehicle electronic management system and different sensors 

used in the systems. 

UNIT I FUNDAMENTALS OF AUTOMOTIVE ELECTRONICS 10 
Microprocessor architecture, open and closed loop control strategies, PID control, Look up tables, 
introduction to modern control strategies like Fuzzy logic and adaptive control. Parameters to be 
controlled in SI and CI enignes and in the other parts of the automobile. 

UNIT II SENSORS 12 
Inductive, Hall effect, hot wire, thermistor, piezo electric, piezoresistive, based sensors. Throttle 
position, air mass flow, crank shaft position, cam position, engine and wheel speed, steering position, 
tire pressure, brake pressure, steering torque, fuel level, crash, exhaust oxygen level (two step and 
linear lambda), knock, engine temperature, manifold temperature and pressure sensors. 

UNIT III SI ENGINE MANAGEMENT 13 
Three way catalytic converter, conversion effciency versus lambda. Layout and working of SI engine 
management systems like Bosch L-Jetronic and LH-Jetronic. Group and sequential injection 
techniques. Working of the fuel system components. Cold start and warm up phases, idle speed 
control, acceleration and full load enrichment, deceleration fuel cutoff. Fuel control maps, open loop 
control of fuel injection and closed loop lambda control. Electronic ignition systems and spark timing 
control. Closed loop control of knock. 

UNIT IV CI ENGINE MANAGEMENT 13 
Fuel injection system parameters affecting combustion,noise and emissions in CIengines. Pilot, 
main, advanced post injection and retarded post injection. Electronically controlled Unit Injection 
system. Layout of the common rail fuel injection system. Working of components like fuel injector, fuel 
pump, rail pressure limiter, flow limiter, EGR valves 

UNIT V VEHICLE MANAGEMENT SYSTEMS 12 
ABS system, its need, layout and working. Electroniccontrol of suspension -Dampingcontrol, 
Electric power steering, Supplementary Restraint System of air bag system - crash sensor, seat belt 
tightening. Cruise control. Vehicle security systems- alarms, vehicle tracking system. On board 
diagnostics. Collision avoidance Radar warning system. 
 
OUTCOMES: 

At the end of the course, the student will understand the role of various sensor, its construction 
and working principle and it influence in controlling pollution, enhancing safety of the vehicle. 

. 
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AT6702: Vehicle Maintenance 
 
OBJECTIVES: 
• To know about the various methods of maintaining vehicles and their subsystems. 

UNIT I MAINTENANCE, WORKSHOP PRACTICES, SAFETY AND TOOLS 10 
Maintenance - Need, importance, primary and secondary functions, policies - classification of 
maintenance work - vehicle insurance - basic problem diagnosis. Automotive service procedures - 
workshop operations - workshop manual - vehicle identification. Safety - Personnel, machines and 
equipment, vehicles, fire safety - First aid. Basic tools - special service tools - measuring instruments - 
condition checking of seals, gaskets and sealants. Scheduled maintenance services - service intervals 
- Towing and recovering. 

UNIT II ENGINE AND ENGINE SUBSYSTEM MAINTENANCE 8 
General Engine service- Dismantling of Engine components- Engine repair- working on the underside, 
front, top, ancillaries- Service of basic engine parts, cooling and lubricating system, fuel system, Intake 
and Exhaust system, electrical system - Electronic fuel injection and engine management service - 
fault diagnosis- servicing emission controls 

UNIT III TRANSMISSION AND DRIVELINE MAINTENANCE 8 
Clutch- general checks, adjustment and service- Dismantling, identifying, checking and reassembling 
transmission, transaxle- road testing- Removing and replacing propeller shaft, servicing of cross and 
yoke joint and constant velocity joints- Rear axle service points- removing axle shaft and bearings- 
servicing differential assemblies- fault diagnosis. 

UNIT IV STEERING, BRAKE, SUSPENSION, WHEEL MAINTENANCE 11 
Inspection, Maintenance and Service of Hydraulic brake, Drum brake, Disc brake, Parking brake. 
Bleeding of brakes. Inspection, Maintenance and Service of Mc person strut, coil spring, leaf spring, 
shock absorbers. Dismantling and assembly procedures. Wheel alignment and balance, removing and 
fitting of tyres, tyre wear and tyre rotation. Inspection, Maintenance and Service of steering linkage, 
steering column, Rack and pinion steering, Recirculating ball steering service- Worm type steering, 
power steering system 

UNIT V AUTO ELECTRICAL AND AIR CONDITIOING MAINTENANCE 10 
Maintenance of batteries, starting system, charging system and body electrical -Fault diagnosis using 
Scan tools. Maintenance of air conditioning parts like compressor, condenser, expansion valve, 
evaporator - Replacement of hoses- Leak detection- AC Charging- Fault diagnosis Vehicle body repair 
like panel beating, tinkering, soldering, polishing, painting. 
 
OUTCOMES 
• Upon the completion of the course, the student can able to understand the importance of 

maintenance and also the step by step procedure for maintain the various automotive sub 
systems 
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AT6703 AUTOMOTIVE POLLUTION AND CONTROL  
 
OBJECTIVES: 
• The main objective of this course is to impart knowledge in automotive pollution control. The detailed 

concept of formation and control techniques of pollutants like UBHC, CO, NOx, particulate 
matter and smoke for both SI and CI engine will be taught to the students. The instruments for 
measurement of pollutants and emission standards will also be introduced to the students. At 
the end of the course the students will have command over automotive pollution and control. 

UNIT I INTRODUCTION 6 
Pollutants - sources - formation - effects of pollution on environment - human - transient operational 
effects on pollution - Regulated - Unregulated emissions - Emission Standards. 

UNIT II EMISSIONS IN SI ENGINE 11 
Chemistry of SI engine combustion - HC and CO formation in SI engines - NO formation in SI engines 
- Smoke emissions from SI engines - Effect of operating variables on emission formation. 

UNIT III EMISSIONS IN CI ENGINE 10 
Basics of diesel combustion - Smoke emission and its types in diesel engines - NOx emission and its 
types from diesel engines - Particulate emission in diesel engines. Odor, sulfur and Aldehyde 
emissions from diesel engines - effect of operating variables on emission formation. 

UNIT IV CONTROL TECHNIQUES FOR REDUCTIONOF EMISSION 9 
Design modifications - Optimization of operating factors - Fuel modification - Evaporative emission 
control - Exhaust gas recirculation - SCR - Fumigation - Secondary Air injection - PCV system - 
Particulate Trap - CCS - Exhaust treatment in SI engines -Thermal reactors - Catalytic converters - 
Catalysts - Use of unleaded petrol. 

UNIT V TEST PROCEDURE, INSTRUMENTATION & EMISSIONMEASUREMENT 9 
Test procedures CVS1, CVS3 - Test cycles - IDC - ECE Test cycle - FTP Test cycle - NDIR analyzer - 
Flame ionization detectors - Chemiluminescent analyzer - Dilution tunnel - Gas chromatograph - 
Smoke meters -SHED test. 
 
OUTCOMES: 

Upon the completion of the course, the student will understand the fundamentals of formation 
of automobile pollutions in SI and CI Engines, various control techniques, test procedures etc. 
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AT6801 VEHICLE BODY ENGINEERING 
 
OBJECTIVES: 
• The main objective of this course is to impart knowledge in the construction of vehicle, 

aerodynamic, concept, paneling of passenger car body trim. At the end of the course the 
student will be well versed in the design and construction of external body of the vehicles. 

UNIT I CAR BODY DETAILS 10 
Types of Car body - Saloon, convertibles, Limousine, Estate Van, Racing and Sports car - Visibility- 
regulations, driver‟s visibility, improvement in visibility and tests for visibility. Driver seat design -Car 
body construction-Various panels in car bodies. Safety aspect of car body. 

UNIT II BUS BODY DETAILS 9 
Types of bus body: based on capacity, distance traveled and based on construction.- Bus body lay out 
for various types, Types of metal sections used - Regulations - Constructional details: Conventional 
and integral. driver seat design- Safety aspect of bus body. 

UNIT III COMMERCIAL VEHICLE DETAILS 8 
Types of commercial vehicle bodies - Light commercial vehicle body. Construction details of 
commercial vehicle body - Flat platform body, Trailer, Tipper body and Tanker body - Dimensions of 
driver‟s seat in relation to controls - Drivers cab design - Regulations. 

UNIT IV VEHICLE AERODYNAMICS 9 
Objectives, Vehicle drag and types. Various types of forces and moments. Effects of forces and 
moments. Side wind effects on forces and moments. Various body optimization techniques for 
minimum drag. Wind tunnels - Principle of operation, Types. Wind tunnel testing such as: Flow 
visualization techniques, Airflow management test - measurement of various forces and moments by 
using wind tunnel. 

UNIT V BODY MATERIALS, TRIM, MECHANISMS AND BODY REPAIR 9 
Types of materials used in body construction-Steel sheet, timber, plastics, GRP, properties of 
materials. Body trim items-body mechanisms.Hand tools-power tools-panel repair-repairing sheet 
metal-repairing plastics-body fillers-passenger compartment service- corrosion: Anticorrosion 
methods, Modern painting process procedure-paint problems 
 
OUTCOMES 
Upon completion of the course, students will 
• Know about different aspects of car body and bus body, types, commercial vehicle. 

Role of various aerodynamic forces and moments, measuring instruments 
Know about the material used in body building, tools used, body repairs. 
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AT6001 AUTOMOTIVE AIR-CONDITIONING  
 
OBJECTIVES 

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

UNIT I AUTOMOTIVE AIRCONDITIONING FUNDAMENTALS 9 
Purposes of Heating, Ventilation and Air Conditioning- Environmental Concerns- Ozone layer 
depletion- Location of air conditioning components in a car - Schematic layout of a vehicle refrigeration 
system. Psychrometry - Basic terminology and Psychrometric mixtures- Psychrometric Chart- Related 
problems 

UNIT II AUTOMOTIVE COOLING AND HEATING SYSTEM 9 
Vehicle Refrigeration System and related problems- Fixed thermostatic and Orifice tube system- 
Variable displacement thermostatic and Orifice tube system- Vehicle air conditioning operation 
Types of compressor- Compressor Clutches- Compressor Clutch electrical circuit- Compressor 
lubrication- Condensers- Evaporators- Expansion devices- Evaporator temperature and pressure 
controls- receiver-drier- Accumulators- refrigerant hoses, Connections and other assemblies- Heating 
system 

UNIT III AIR-CONDITIOING CONTROLS, DELIVERY SYSTEM AND REFRIGERANTS 9 
Types of Control devices- Preventing Compressor damage- Preventing damage to other systems- 
Maintaining driveability- Preventing Overheating 
Ram air ventilation- Air delivery Components- Control devices- Vacuum Controls 
Containers - Handling refrigerants - Discharging, Charging & Leak detection - Refrigeration system 
diagnosis - Diagnostic procedure - Ambient conditions affecting system pressures. 

UNIT IV AUTOMATIC TEMPERATURE CONTROL 9 
Different types of sensors and actuators used in automatic temperature control- Fixed and variable 
displacement temperature control- Semi Automatic- Controller design for Fixed and variable 
displacement type air conditioning system 

UNIT V SYSTEM SERVICING AND TESTING 9 
Special tools for servicing vehicle air conditioning - Diagnosing components and air conditioning 
systems- Diagnosing cooling system- Air delivery system- Automatic temperature Control system 
diagnosis and service 
 
OUTCOMES 
• Upon the completion of the course, the student should understand the basic of vehicle airconditioning 

system, its components, working principle, control mechanism, service etc. 

 
 
 
 
 
 
 
 
 
 
 
 



25 

 

AT6002 ALTERNATIVE FUELS AND ENERGY SYSTEMS  
 
OBJECTIVES: 
• To know about the types of alternative fuels and energy sources for IC engines. 

UNIT I ALCOHOLS AS FUELS 9 
Introduction to alternative fuels. - Need for alternative fuels - Availability of different alternative fuels for 
SI and CI engines. Alcohols as fuels. Production methods of alcohols. Properties of alcohols as fuels. 
Methods of using alcohols in CI and SI engines. Blending, dual fuel operation, surface ignition and 
oxygenated additives. Performance emission and combustion characteristics in CI and SI engines. 

UNIT II VEGETABLE OILS AS FUELS 9 
Various vegetable oils and their important properties. Different methods of using vegetable oils 
engines - Blending, preheating Transesterification and emulsification of Vegetable oils - Performance 
in engines - Performance, Emission and Combustion Characteristics in diesel engines. 

UNIT III HYDROGEN AS ENGINE FUEL 9 
Production methods of hydrogen. Combustive properties of hydrogen. Problems associated with 
hydrogen as fuel and solutions. Different methods of using hydrogen in SI and CI engines. 
Performance, emission and combustion analysis in engines. Hydrogen storage - safety aspects of 
hydrogen. 

UNIT IV BIOGAS, NATURAL GAS AND LPG AS FUELS 9 
Production methods of Biogas, Natural gas and LPG. Properties studies. CO2 and H2S scrubbing in 
Biogas., Modification required to use in SI and CI Engines- Performance and emission characteristics 
of Biogas, NG and LPG in SI and CI engines. 

UNIT V ELECTRIC, HYBRID AND FUEL CELL VEHICLES 9 
Layout of Electric vehicle and Hybrid vehicles - Advantages and drawbacks of electric and hybrid 
vehicles. System components, Electronic control system - Different configurations of Hybrid vehicles. 
Power split device. High energy and power density batteries - Basics of Fuel cell vehicles. 
 
OUTCOMES: 
• On completion of the course, the student will understand the various alternative fuels available, its 

properties, performance characteristics, combustion characteristics, emission characteristics, 
engine modifications required etc., 
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AT6003 NOISE, VIBRATION, AND HARSHNESS  
 
OBJECTIVES: 
• knowledge in basic of vibration and noise 
• Understanding the effect of noise an human comfort and environment 

• Knowing the methods of vibration and noise measurement. 

UNIT I FUNDAMENTALS OF ACOUSTICS AND NOISE, VIBRATION 8 
Theory of Sound—Predictions and Measurement, Sound Sources, Sound Propagation in the 
Atmosphere, Sound Radiation from Structures and Their Response to Sound, General Introduction to 
Vibration, Vibration of Simple Discrete and Continuous Systems, Random Vibration, Response of 
Systems to Shock, Passive Damping 

UNIT II EFFECTS OF NOISE, BLAST, VIBRATION, AND SHOCK ON PEOPLE 7 
General Introduction to Noise and Vibration Effects on People and Hearing Conservation, Sleep 
Disturbance due to Transportation Noise Exposure, Noise-Induced Annoyance, Effects of Infrasound, 
Low-Frequency Noise, and Ultrasound on People, Auditory Hazards of Impulse and Impact Noise, 
Effects of Intense Noise on People and Hearing Loss, Effects of Vibration on People, Effects of 
Mechanical Shock on People, Rating Measures, Descriptors, Criteria, and Procedures for Determining 
Human Response to Noise. 

UNIT III TRANSPORTATION NOISE AND VIBRATION-SOURCES, PREDICTION, AND 
CONTROL 10 

Introduction to Transportation Noise and Vibration Sources, Internal Combustion Engine Noise 
Prediction and Control—Diesel, Exhaust and Intake Noise and Acoustical Design of Mufflers, 
Tire/Road Noise—Generation, Measurement, and Abatement, Aerodynamic Sound Sources in 
Vehicles—Prediction and Control, Transmission and Gearbox Noise and Vibration Prediction and 
Control, Brake Noise Prediction and Control. 

UNIT IV INTERIOR TRANSPORTATION NOISE AND VIBRATION SOURCES - PREDICTION AND 
CONTROL 10 

Introduction to Interior Transportation Noise and Vibration Sources, Automobile, Bus, and Truck 
Interior Noise and Vibration Prediction and Control, Noise and Vibration in Off-Road Vehicle Interiors- 
Prediction and Control, 

UNIT V NOISE AND VIBRATION TRANSDUCERS, ANALYSIS EQUIPMENT, SIGNAL 
PROCESSING, AND MEASURING TECHNIQUES 10 

General Introduction to Noise and Vibration Transducers, Measuring Equipment, Measurements, 
Signal Acquisition, and Processing, Acoustical Transducer Principles and Types of Microphones, 
Vibration Transducer Principles and Types of Vibration Transducers, Sound Level Meters, Noise 
Dosimeters, Analyzers and Signal Generators, Equipment for Data Acquisition, Noise and Vibration 
Measurements, Determination of Sound Power Level and Emission Sound Pressure Level, Sound 
Intensity Measurements, Noise and Vibration DataAnalysis, Calibration of Measurement 
Microphones, Calibration of Shock and Vibration Transducers, Metrology and Traceability of Vibration 
and Shock Measurements. 
 
OUTCOMES: 

At the end of the course, the student will understand the sources, effects, prediction, control 
techniques, measurement techniques of noise, vibration pertain to an automobile. 
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AT6004 ADVANCE THEORY OF IC ENGINES  
 
OBJECTIVES: 

• Knowledge in usage of software for simulating the performance of IC engines 

• Acquiring ability to simulate the various types combustion processes of IC engines. 

• Knowledge in performance simulation of IC engines. 

UNIT I COMBUSTION OF FUELS 9 
Chemical composition and molecular structure of hydrocarbon fuels. Combustion Stoichiometry of 
hydrocarbon fuels - Chemical energy and heat of reaction calculations - Chemical equilibrium and 
adiabatic flame temperature calculation. Theory of SI and CI engine combustion - Flame velocity and 
area of flame front. Fuel spray characteristics - droplet size, depth of penetration and atomization. 

UNIT II ENGINE CYCLE ANALYSIS 8 
Ideal air, fuel air cycle and actual cycle analysis. Progressive combustion analysis in SI engines. 
Parametric studies on work output, efficiency and other engine performance. 

UNIT III COMBUSTION MODELLING 10 
Basic concepts of engine simulation - Governing equations, Classification of engine models- 
Thermodynamic models for Intake and exhaust flow process - Quasi steady flow - Filling and emptying 
- Gas dynamic Models. Thermodynamic based in cylinder models for SI engine and CI engines. 

UNIT IV NON-CONVENTIONAL IC ENGINES 9 
Concept of L.H.R. engine and its recent developments. Variable compression ratio engine and its use 
in engine research. Wankel rotary combustion engine. Dual fuel engine concept for multi fuel usage in 
CI engines - performance studies on dual fuel engine. Free piston engine. Stratified charge and lean 
burn engines . Locomotive and marine engines. 

UNITV COMBUSTION ANALYSIS IN IC ENGINES 9 
Photographic studies of combustion processes - Analysis of Pressure crank angle diagrams in SI and 
CI engines. Knock study for Pressure crank angle histories. Apparent heat release rate and Wiebe‟s 
law analysis for combustion. Calculation of Ignition delay and combustion duration. - Hot wire and 
laser Doppler anemometry and velocimetry for flow and combustion analysis in IC engines. 
 
OUTCOMES: 
• At the end of the course, the student can able to model and simulate the engine cycle, perform 

combustion analysis, instruments used in measurement, recent developments in the IC 
engines. 
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AT6006 MANUFACTURING OF AUTOMOTIVE COMPONENTS  
 
OBJECTIVES: 
• To impart knowledge on basic principle and production methods of automotive components. 

UNIT I CASTED ENGINE COMPONENTS 9 
Material selection and Manufacturing methods for Piston, Piston rings, Cylinder block, wet and dry 
liners, Engine head, Oil pan, Carburetors. Thermal barrier coating of Engine head and valves. 

UNIT II FORGED ENGINE COMPONENTS 8 
Material selection and Manufacturing methods for Crank shaft, Connecting rod, Cam shaft, valve, 
Piston pin, Push rod, Rocker arm, tappets, spark plug. 

UNIT III TRANSMISSION SYSTEM 10 
Material selection and Manufacturing methods for Clutch - Clutch lining - Gear Box - Gear - Propeller 
Shaft - Differential - Axle Shaft - Bearing - fasteners - Wheel drum. 
Methods of Gear manufacture - Gear hobbing and gear shaping machines - gear generation - gear 
finishing and shaving - Grinding and lapping of hobs and shaping cutters - gear honing - gear 
broaching. 
UNIT IV VEHICLE CHASSIS 8 
Material selection and manufacturing methods for chassis, dead axle, leaf spring, coil spring and 
shock absorbers - wheel housing - steering system, Brake shoes, wheel rim, Tyres. Heat treatment 
procedures. 

UNI TV  RECENT DEVELOPMENTS 10 
Surface treatment - Plastics - Plastics in Automobile vehicles - Processing of plastics - Emission 
control system - catalytic converter - Hydro forming of exhaust manifold and lamp housing - stretch 
forming of Auto body panels - MMC liners -Selection of materials for Auto components. Use of Robots 
in Body weldment. 
 
OUTCOMES 
• Upon completion of this course the student can able to use the basic principle and production 

methods of automotive components 
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ME6006 DESIGN OF JIGS, FIXTURES AND PRESS TOOLS  
 
OBJECTIVES: 

• To understand the functions and design principles of Jigs, fixtures and press tools 

• To gain proficiency in the development of required views of the final design. 

UNIT I LOCATING AND CLAMPING PRINCIPLES: 8 
Objectives of tool design- Function and advantages of Jigs and fixtures - Basic elements - principles of 
location - Locating methods and devices - Redundant Location - Principles of clamping - Mechanical 
actuation - pneumatic and hydraulic actuation Standard parts - Drill bushes and Jig buttons - 
Tolerances and materials used. 

UNIT II JIGS AND FIXTURES 10 
Design and development of jigs and fixtures for given component- Types of Jigs - Post, Turnover, 
Channel, latch, box, pot, angular post jigs - Indexing jigs - General principles of milling, Lathe, boring, 
broaching and grinding fixtures - Assembly, Inspection and Welding fixtures - Modular fixturing 
systems- Quick change fixtures. 

UNIT III PRESS WORKING TERMINOLOGIES AND ELEMENTS OF CUTTING DIES 10 
Press Working Terminologies - operations - Types of presses - press accessories - Computation of 
press capacity - Strip layout - Material Utilization - Shearing action - Clearances - Press Work 
Materials - Center of pressure- Design of various elements of dies - Die Block - Punch holder, Die set, 
guide plates - Stops - Strippers - Pilots - Selection of Standard parts - Design and preparation of four 
standard views of simple blanking, piercing, compound and progressive dies. 
UNIT IV BENDING AND DRAWING DIES 10 
Difference between bending and drawing - Blank development for above operations - Types of 
Bending dies - Press capacity - Spring back - knockouts - direct and indirect - pressure pads - Ejectors 
- Variables affecting Metal flow in drawing operations - draw die inserts - draw beads- ironing - Design 
and development of bending, forming, drawing, reverse redrawing and combination dies - Blank 
development for axisymmetric, rectangular and elliptic parts - Single and double action dies. 

UNIT V OTHER FORMING TECHNIQUES 7 
Bulging, Swaging, Embossing, coining, curling, hole flanging, shaving and sizing, assembly, fine 
Blanking dies - recent trends in tool design- computer Aids for sheet metal forming Analysis - basic 
introduction - tooling for numerically controlled machines- setup reduction for work holding - Single 
minute exchange of dies - Poka Yoke. 
Note: (Use of P S G Design Data Book is permitted in the University examination) 

OUTCOMES: 

• Upon completion of this course, the students can able to design jigs, fixtures and press tools. TEXT  
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AT6007: NEW GENERATION AND HYBRID VEHICLES 

OBJECTIVES: 
• To illustrate the new generation vehicles and their operation and controls 

UNIT I INTRODUCTION 7 
Electric and hybrid vehicles, flexible fuel vehicles (FFV), solar powered vehicles, magnetic track 
vehicles, fuel cells vehicles. 

UNIT II POWER SYSTRM AND NEW GENERATION VEHICLES 12 
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. 

UNIT III VEHICLE OPERATION AND CONTROL 9 
Computer Control for pollution and noise control and for fuel economy - Transducers and actuators - 
Information technology for receiving proper information and operation of the vehicle like optimum 
speed and direction. 

UNIT IV VEHICLE AUTOMATED TRACKS 9 
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. 

UNIT V SUSPENSION, BRAKES, AERODYNAMICS AND SAFETY 8 
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. 
 
OUTCOMES: 
• Upon completion of this course the student will familiar in the recent development pertain to 

energy system, vehicle operation, newer vehicle, recent technologies in the area of suspension 
systems, brakes, aerodynamics etc 
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AT6008 COMPUTER SIMULATION OF IC ENGINES  
 
OBJECTIVES: 

To impart knowledge in simulating IC engine processes. The detailed concept of air standard, 
fuel air cycle, progressive and actual cycle simulation of SI engine will be taught to the 
students. At the end of the course the students will have command over simulation of IC 
engine process. 
 

UNIT I INTRODUCTION 9 
Introduction to Simulation, Advantages of computer simulation, Classification of engine models. Intake 
and exhaust flow models - Quasi steady flow - Filling and emptying - Gas dynamic Models. 
Thermodynamic based in cylinder models. Step by step approach in SI engine simulation. 

UNIT II COMBUSTION AND STOICHIOMETERY 9 
Reactive processes, Heat of reaction, measurement of URP, measurement of HRP. Introduction - 
combustion equation for hydrocarbon fuels. Calculation of minimum air required for combustion, 
excess air supplied and stoichiometric air required for complete combustion. Conversion of volumetric 
analysis to mass analysis. 

UNIT III ADIABATIC FLAME TEMPERATURE 9 
Introduction, complete combustion in C-H-N-O systems, constant volume adiabatic combustion, 
constant pressure adiabatic combustion, calculation of adiabatic flame temperature, isentropic 
changes of state. SI Engine simulation with air as working medium, deviation between actual and ideal 
cycle. 

UNIT IV SI ENGINE SIMULATION WITH ADIABATIC COMBUSTION 9 
Introduction, Engine details, temperature drop due to fuel vaporization, full throttle operation, work 
output and efficiency calculation, part-throttle operation, engine performance at part throttle, super 
charged operation, SI Engines simulation with progressive combustion. Wiebe‟s law combustion 
analysis. 

UNIT V SI ENGINE SIMULATION WITH GAS EXCHANGE PROCESS 9 
Introduction, gas exchange process, Heat transfer process, friction calculations, compression of 
simulated values, validation of the computer code, engine performance simulation, pressure crank 
angle diagram, brake power, brake thermal efficiency, effect of speed on performance. 
 
OUTCOMES: 
• The student will be familiar with the basics of simulation, combustion process, SI Engine modeling 

and simulation process 
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ME6007 COMPOSITE MATERIALS AND MECHANICS  

OBJECTIVES: 
• To understand the fundamentals of composite material strength and its mechanical behavior 
• Understanding the analysis of fiber reinforced Laminate design for different combinations of 

plies with different orientations of the fiber. 
• Thermo-mechanical behavior and study of residual stresses in Laminates during processing. 
• Implementation of Classical Laminate Theory (CLT) to study and analysis for residual stresses 

in an isotropic layered structure such as electronic chips. 

UNIT I INTRODUCTION, LAMINA CONSTITUTIVE EQUATIONS & MANUFACTURING 12 
Definition -Need - General Characteristics, Applications. Fibers - Glass, Carbon, Ceramic and Aramid 
fibers. Matrices - Polymer, Graphite, Ceramic and Metal Matrices - Characteristics of fibers and 
matrices. Lamina Constitutive Equations: Lamina Assumptions - Macroscopic Viewpoint. Generalized 
Hooke‟s Law. Reduction to Homogeneous Orthotropic Lamina - Isotropic limit case, Orthotropic 
Stiffness matrix (Qij), Typical Commercial material properties, Rule of Mixtures. Generally Orthotropic 
Lamina -Transformation Matrix, Transformed Stiffness. Manufacturing: Bag Moulding - Compression 
Moulding - Pultrusion - Filament Winding - Other Manufacturing Processes 

UNIT II FLAT PLATE LAMINATE CONSTITUTE EQUATIONS 10 
Definition of stress and Moment Resultants. Strain Displacement relations. Basic Assumptions of 
Laminated anisotropic plates. Laminate Constitutive Equations - Coupling Interactions, Balanced 
Laminates, Symmetric Laminates, Angle Ply Laminates, Cross Ply Laminates. Laminate Structural 
Moduli. Evaluation of Lamina Properties from Laminate Tests. Quasi-Isotropic Laminates. 
Determination of Lamina stresses within Laminates. 

UNIT III LAMINA STRENGTH ANALYSIS 5 
Introduction - Maximum Stress and Strain Criteria.Von-Misses Yield criterion for Isotropic Materials. 
Generalized Hill‟s Criterion for Anisotropic materials. Tsai-Hill‟s Failure Criterion for Composites. 
Tensor Polynomial (Tsai-Wu) Failure criterion. Prediction of laminate Failure 

UNIT IV THERMAL ANALYSIS 8 
Assumption of Constant C.T.E‟s. Modification of Hooke‟s Law. Modification of Laminate Constitutive 
Equations. Orthotropic Lamina C.T.E‟s. C.T.E‟s for special Laminate Configurations - Unidirectional, 
Off-axis, Symmetric Balanced Laminates, Zero C.T.E laminates, Thermally Quasi-Isotropic Laminates 

UNIT V ANALYSIS OF LAMINATED FLAT PLATES 10 
Equilibrium Equations of Motion. Energy Formulations. Static Bending Analysis. Buckling Analysis. 
Free Vibrations - Natural Frequencies 
 
OUTCOMES: 
• Upon completion of this course, the students can able to analyse the fiber reinforced Laminate 

for optimum design 
• Apply classical laminate theory to study and analyse the residual stresses in Laminate. 
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AT6009 AUTOMOTIVE AERODYNAMICS  
 
OBJECTIVES : 

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

UNIT I INTRODUCTION 9 
Scope, historical developments, fundamental of fluid mechanics, flow phenomenon related to vehicles, 
external and internal flow problem, resistance to vehicle motion, performance, fuel consumption and 
performance potential of vehicle aerodynamics. 

UNIT II AERODYNAMIC DRAG OF CARS 9 
Cars as a bluff body, flow field around car, drag force, types of drag force, analysis of aerodynamic 
drag, drag coefficient of cars, strategies for aerodynamic development, low drag profiles. 

UNIT III SHAPE OPTIMIZATION OF CARS 9 
Front end modification, front and rear wind shield angle, boat tailing, hatch back, fast back and square 
back, dust flow patterns at the rear, effects of gap configuration, effect of fasteners. Case studies on 
modern vehicles. 

UNIT IV VEHICLE HANDLING 9 
The origin of forces and moments on a vehicle, lateral stability problems, methods to calculate forces 
and moments - vehicle dynamics under side winds, the effects of forces and moments, characteristics 
of forces and moments, dirt accumulation on the vehicle, wind noise, drag reduction in commercial 
vehicles and racing cars. 

UNIT V WIND TUNNELS FOR AUTOMOTIVE AERODYNAMICS 9 
Introduction, principle of wind tunnel technology, limitation of simulation, stress with scale models, full 
scale wind tunnels, measurement techniques, equipment and transducers, road testing methods, 
numerical methods. CFD analysis. 
 
OUTCOMES: 
• Upon completion of this course, the students will understand the fundamentals of aerodyanmics, 

vehicle body optimisation, measuring aerodynamics forces etc. 
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AT6010 OFF ROAD VEHICLES  
 
OBJECTIVES: 

At the end of the course, the students will be able to understand the various Off road vehicle 
and their systems and features 

UNIT I CLASSIFICATION AND REQUIREMENTS OF OFF ROAD VEHICLES 6 
Construction layout, capacity and applications. Power Plants, Chassis and Transmission, Multiaxle 
vehicles. 

UNIT II EARTH MOVING MACHINES 10 
Earthmovers like dumpers, loaders - single bucket, Multi bucket and rotary types - bulldozers, 
excavators, backhoe loaders, scrappers, drag and self powered types, Bush cutters, stumpers, tree 
dozer, rippers etc. - Power and capacity of earth moving machines. 

UNITY III SCRAPPERS ,GRADERS, SHOVELS AND DITCHERS 10 
Scrappers, elevating graders, motor graders, self powered scrappers and graders, Power shovel, 
revolving and stripper shovels - drag lines - ditchers - capacity of shovels. 

UNIT IV FARM EQUIPMENTS, MILITARY AND COMBAT VEHICLES 8 
Power take off, special implements. Special features and constructional details of tankers, gun carriers 
and transport vehicles. 

UNIT V VEHICLE SYSTEMS ,FEATURES 11 
Brake system and actuation - OCDB and dry disc caliper brakes. Body hoist and bucket operational 
hydraulics. Hydro-pneumatic suspension cylinders. Power steering system. Kinematics for loader and 
bulldozer operational linkages. Safety features, safe warning system for dumper. Design aspects on 
dumper body, loader bucket and water tank of sprinkler. 
OUTCOMES: 

At the end of the course, the students will understand the types, special features, design 
methodology, working principle, application of various off - road vehicles. 
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AT6011 AUTOMOTIVE SAFETY  
OBJECTIVES: 

At the end, the students will have good exposure to automotive safety aspects including the 
understanding of the various safety equipments. 

UNIT I INTRODUCTION 9 
Design of the body for safety, energy equation, engine location, deceleration of vehicle inside 
passenger compartment, deceleration on impact with stationary and movable obstacle, concept of 
crumble zone, safety sandwich construction. 

UNIT II SAFETY CONCEPTS 9 
Active safety: driving safety, conditional safety, perceptibility safety, operating safety, passive safety: 
exterior safety, interior safety, deformation behaviour of vehicle body, speed and acceleration 
characteristics of passenger compartment on impact. 

UNIT III SAFETY EQUIPMENTS 9 
Seat belt, regulations, automatic seat belt tightener system, collapsible steering column, tiltable 
steering wheel, air bags, electronic system for activating air bags, bumper design for safety. 

UNIT IV COLLISION WARNING AND AVOIDANCE 9 
Collision warning system, causes of rear end collision, frontal object detection, rear vehicle object 
detection system, object detection system with braking system interactions. 

UNIT V COMFORT AND CONVENIENCE SYSTEM 9 
Steering and mirror adjustment, central locking system , Garage door opening system, tyre pressure 
control system, rain sensor system, environment information system 
 
OUTCOMES: 

The student will be familiar in various systems that enhances vehicle safety, passenger 
comfort, recent technologies in automobile field etc., 

. 
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AT6012: ENGINE AUXILLARY SYSTEMS 
 
OBJECTIVES: 
• To make the students understand the various auxiliary systems used in automobiles and their 

functions. 

UNIT I CARBURETION 10 
Properties of air-petrol mixtures, Air fuel ratio requirements or SI Engines working of a simple fixed 
venturi and constant vacuum carburetor, design of elementary carburetor, Chokes, Effects of altitude 
on carburetion, Carburetor for 2-stroke and 4-stroke engines, carburetor systems for emission control. 

UNIT II GASOLINE INJECTION ANDIGNITION SYSTEMS 9 
Petrol Injection, Pneumatic and Electronic Fuel Injection Systems types. Ignition system requirements, 
Timing, Ignition Systems, breaker mechanism and spark plugs, Factors affecting energy requirement 
of the ignition system, factors affecting spark plug operation, Electronic Ignition Systems. 

UNIT III DIESEL FUEL INJECTION 9 
Factors influencing fuel spray atomization, penetration and dispersion of diesel and heavy oils and 
their properties, rate and duration of injection, fuel line hydraulics, fuel pump, injectors, CRDI systems 
and its merits and demerits. 

UNIT IV MANIFOLDS AND MIXTURE DISTRIBUTION 9 
Intake system components, Discharge coefficient, Pressure drop, Air filter, Intake manifold, 
Connecting pipe, Exhaust system components, Exhaust manifold and exhaust pipe, Spark arresters, 
Waste heat recovery, Exhaust mufflers, Type of mufflers, exhaust manifold expansion. 

UNIT V LUBRICATION AND COOOLING SYSTEMS 9 
Lubricants, lubricating systems, Lubrication of piston rings, bearings, oil consumption, Oil cooling. Heat 
transfer coefficients, liquid and air cooled engines, coolants, additives and lubricity improvers, concept 
of adiabatic engines. 
 
OUTCOMES: 
• At the end of the course, the student will be familiar with the auxiliary system, its roles, 

functionality, construction, working principle etc. 
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