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Curriculum for Undergraduate Degree (B.VOC) 
in Automobile Servicing (w.e.f. AY: 2021-22) 

Part II: Detailed Curriculum 

 

FOURTH SEMESTER 

THEORY 
 

Paper: Industrial Management 
Code: BAS 401 
Credits: 3 
Course Contents: 

 
1. Introduction: 
Growth of industry, The management of men, materials and machines, the art of management, Sources of 
capital- industrial individual enterprise, private partnership and private Ltd. Co., Joint Stock Co. shares, 
debentures, financial agencies and their role in promoting industries. Break even analysis. 
2. Private sector and public sector: 
Public sector enterprise, merits and demerits of public sector industry and private sector industry, Line, staff 
and functional organizations, reasons for the choice of various types of organization, functions of different 
departments, viz. stores, purchase and sales departments relationship between individual departments. 

 
 

3. Wages & incentives: 
Definition of wages, real wage and nominal wage, systems of wage payment, incentives, financial and non - 
financial incentives, Essentials of a good wage plan, essentials of a good incentive scheme. Introduction to 
elements of cost & indirect expenses, Material cost, labour cost, fixed and variable overheads, components 
of cost, selling price, Factory expenses, administrative expenses, selling & distribution expenses, 
depreciation, obsolescence, interest on capital, Idleness, Repair and maintenance. 

 
4. Labour, industrial & tax laws: 
Evolution of industrial law, factory act, workmen compensation act, payment of wages act, employee’s state 
insurance act, Industrial dispute act. Role of technician in industry: Position of technician in various 
engineering departments, Role of a supervisor in industry, Foremanship, duties and qualities of a good 
foreman. 
5. Material management: 
Introduction, Scope of Material Management selective control techniques-ABC analysis, Material handling, 
inventory control, Essential steps in inventory control, quality standards 

 
Reference Books: 

1. Industrial Management, S.C. Sharma, Khanna Publishing House 
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Paper: Automotive Refrigeration and Air Conditioning 
Code: BAS 402 
Credits: 3 

Course Contents: 

Unit-I: Refrigeration Fundamentals: Introduction to refrigeration and vapour compression system, cycle 
diagram (Carnot cycle, Reverse Carnot cycle, Simple vapour compression cycle, bell Coleman cycle), 
effects of various operating parameters on performance of A/C System, Vapour absorption refrigeration 
system (No numerical), Applications of refrigeration and air conditioning. 

 

Unit-II: Refrigerants and Air conditioning Components: Environmental concerns/Legislation for 
automotive A/C systems, types and properties of refrigerants, refrigerant oils, refrigerant piping. Future 
refrigerants, Air conditioning components: Compressors, Condensers, flow control devices, evaporators – 
Design guidelines, types, sizing and their installation. Accumulators, receiver driers and desiccants, 
Refrigerant charge capacity determination 
Unit-III: Air distribution system: Comfort conditions, Air management and heater systems, air 
distribution modes (Fresh/Recirculation, Face, Foot, Defrost, and Demist), A/C ducts and air filters. Blower 
fans, Temperature control systems (manual/semiautomatic, automatic). Vehicle operation modes and Cool- 
down performance 
Psychrometry: Psychometric properties, tables, charts, Psychometric processes, Processes, Combinations 
and Calculations, ADP, Coil Condition line, Sensible heat factor, Bypass factor. 
Unit-IV: Load analysis and control devices: Load Analysis, Outside and inside design consideration, 
Factors forming the load on refrigeration and air conditioning systems, Cooling and heating load 
calculations, Load calculations for automobiles, Effect of air conditioning load on engine performance, Air 
conditioning electrical and electronic control, pressure switching devices, sensors and actuators. 
Unit-V: Diagnostics, Trouble Shooting, Service and Repair: Initial vehicle inspection, temperature 
measurements, pressure gauge reading and cycle testing, leak detection and detectors, Sight glass. 
Refrigerant safety/handling, refrigerant recovery; recycle and charging, system oil, system flushing, odour 
removal, retrofitting. Removing and replacing components, Compressor service. 

 
Reference Books: 

1. Refrigeration & Air Conditioning, Sadhu Singh, Khanna Publishing House 
 
 

Paper: Electric & Hybrid Vehicles 
Code: BAS 403 
Credits: 2 
Course Contents: 

 
Unit 1: Introduction 
Introduction to electric and hybrid electric vehicles, History of hybrid and electric vehicles, Social and 
environmental importance of electric and hybrid electric vehicles, Electrical basics, Motor and generator 
basics 

 
Unit 2: Electric and Hybrid Electric Drive Trains 
Basic concept of electric and hybrid traction, Introduction to various electric and hybrid electric drive train 
topologies, Advantages and disadvantages 
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Unit 3: Power Flow 
Power flow control in electric and hybrid electric drive train topologies. 

 
Unit4: Electric Drive Components 
Introduction to electric drive components used in electric and hybrid vehicles, Electric motor requirements, 
Direct Current (DC) motors (Brushed and Brushless), Power converters, Drive controllers. 

 
Unit 5: Regenerative Braking System (RBS) 
Introduction and need of Regenerative Braking System, Advantages and disadvantages of RBS, Working of 
RBS, Concept of Regenerative Braking using Piezoelectric material, Using shock absorbers as vibration 
energy harvesters. 

 
 

Reference Books: 
1. Electric & Hybrid Vehicles, A.K. Babu, Khanna Publishing House 
2. Automotive Fuel Technology-Electric, Hybrid and Fuel-Cell Vehicles: Jack Erjavec & Jeff Arias 
3. Electric and Hybrid Vehicles: Design Fundamentals: Iqbal Husain 
4. Modern Electric, Hybrid Electric, and Fuel Cell Vehicles: Fundamentals, Theory and 
Design: Mehrdadehsani, Yimingao, Ali Emadi 

 
 

Paper: Automobile Engine Systems 
Code: BAS 404 
Credits: 3 

Course Contents: 

UNIT 1 
STARTING SYSTEM: Idea of engine starting-system circuit. Kick-starting system of 2 wheelers. Starting 
of mopeds. 
IGNITION SYSTEM: Idea of Battery-and-coil ignition circuit and its working. Compression ignition of 
diesel engines. 
LUBRICATION SYSTEM: Lubrication in 2 stroke engines - petroil and oil-injection. Lubrication in 4 
stroke multi-cylinder petrol/diesel engines. Dry and wet sump lubrication. Full pressure and semi-pressure 
lubrication. Oil pump types. Oil pump drive, relief valve; pressure gauge. Oil filters. Full-flow and by-pass 
type filtering systems. Crankcase dilution, crankcase ventilation. Positive Crankcase Ventilation. Properties 
and functions of a good lubricating oil. Additives. Gradation of lubricating oil due to viscosity. SAE 
numbers. Service rating. 2T and Super 2T oils for use in 2-s engines. 

 
UNIT 2 
COOLING SYSTEM: Necessity of cooling of I.C. engines. Methods of cooling-air cooling, water cooling, 
liquid cooling. Shape of cooling fins. Field of application of air cooling. Water cooling system – Thermo- 
siphon system, pump system, thermostat system of cooling. Thermostat - types. Radiators-different types, 
their construction and function. Pressurized cooling system; radiator pressure-cap, surge tank. Cooling water 
temperature gauge. Antifreeze and anti-corrosive additives. Coolants. Flushing of cooling system. 
AUTOMOBILE ENGINE FUELS: Types of fuels. Influence of structure. Calorific value. Requirements in 
fuels for I.C. engines. Properties. Fuel rating. Additives for S.I. and C.I. engine fuels. Specifications of 
petrol and diesel. Leaded and un-leaded petrol, Low Sulphur diesel. Enhancing Power output- Nitrox 
injection. 
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Non-conventional fuels - LPG, CNG ethanol-mixed petrol. Properties, method of manufacture and their 
performance as I.C. engine fuels. Engine modifications required. Dual mode engine. Idea of Electric 
Vehicles and Hybrid Vehicles. 

 
UNIT 3 
FUEL SYSTEM OF DIESEL ENGINES: Fuel supply system. Filters (primary and secondary); positioning 
of filters. Feed pump. Solid and air injection system. Fuel injection pump, different types- plunger, 
distributor pump, their construction and working. Injectors. Governors. Types of governing. Combustion 
process in diesel engine. Diesel knock. Electronically Controlled Diesel Injection Pump. Common Rail 
Direct Injection. Piezoelectric effect and its use in CRDI. 

 
 

UNIT 4 
FUEL SYSTEM OF PETROL ENGINES: Gravity feed system used in 2-wheelers. Fuel supply circuit of 4- 
wheelers. Mechanical and electrical fuel pump. Electric fuel gauge. Petrol fuel filter. Air/fuel ratio. 
Variation of air/fuel ratio with speed. Air cleaners (wet & dry). Cyclone filter. 

 
CARBURETOR - Function and principle of working of simple carburetor. Carburetor controls- throttle, 
choke. Types of Carburetors- fixed jet carburetor (Solex type) and constant vacuum carburetors used in 
YAMAHA motorcycle. Twin-barrel carburetors. Classification of carburetors. Disadvantages of 
carburetors. Phenomenon of combustion and detonation. Pre-ignition. 

 
UNIT 5 
FUEL INJECTION SYSTEMS (PETROL ENGINE): TBI, MPI; the Electronic Module. Advantages of 
Electronic Fuel Injection (EFI). Block diagram of the EFI. The Air Intake System and the Idle Air Control 
System. Fuel Delivery System. Various sensors used with the ECM, their location and purpose. Fuel 
Injector. Idea of Gasoline Direct Injection 
ENGINE PERFORMANCE AND TESTING: Various losses in an engine. Heat balance, Morse method of 
finding IHP, Calculation of various quantities like IHP, BHP, mechanical efficiency, thermal efficiency, 
relative efficiency, overall efficiency, specific fuel consumption. Performance curves. 

 
Reference Books: 
1. Automotive Engines, A.K. Babu, Khanna Publishing House 

 
Paper: Vehicle Performance and Testing 
Code: BAS 405 
Credits: 3 

 
 

Course Contents: 
 

Unit-I: Vehicle Performance Parameters: Vehicle Performance parameters: Fuel economy, acceleration, 
deceleration, gradability, top speed, handling, comfort, life durability, EGR systems, Impact of vehicular 
systems on performance: Suspension system, Steering system, Brakes, Tyres, carriage unit. Catalytic 
converters function and construction, Lambda close loop control system for gasoline vehicles. 

 
Unit-II: Drive train and Component testing: Vehicular transmission performance: comparison of 
automotive clutches, Epicyclic transmission, torque converter, final drive and differential, testing of vehicle 
components: clutch, gear box (for noise and shifting force), brake testing, wheels and tyre testing – tyre 
wear pattern identification and causes. 
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Unit-III: Vehicle testing: Vehicle Testing - Road test, free acceleration test, coast down test, passer by 
noise test, road load data acquisition for vehicle. Test tracks: Proving ground testing, high speed track, 
pavement track, corrugated track, mud track, steering pad, gradient track, deep wading through shallow 
water Laboratory testing: Testing on chassis dynamometer, transition testing (Euro III onwards), accelerated 
testing, virtual testing, evaporative emission testing, oil consumption testing, endurance test, high speed 
performance test. 

Collisions and Crash Testing: Crash testing: Human testing, dummies, crashworthiness, pole crash testing, 
rear crash testing, vehicle to vehicle impact, side impact testing, crash test sensors, sensor mounting, crash 
test data acquisition, braking distance test. 

 
Unit-IV: Comfort, Convenience and Safety: Seats: types of seats, driving controls accessibility, and 
driver seat anthropometry. Steering: steering column angle, collapsible steering, and power steering. 
Adaptive cruise control, navigation system, adaptive noise control, driver information system, Safety: Motor 
vehicle safety standards, active safety, passive safety, bio-mechanics Structural safety, energy absorption, 
ergonomic consideration in safety. 

 
Unit-V: Noise Vibration and EMI: Noise and vibration: Mechanism of noise generation, engine noise and 
vibration, causes and remedies on road shocks, wind noise and measurement. Automobile testing 
instrumentation: Sensors types and selection, instrumentation for functional tests, model test and full scale 
testing. 

 

 
FOURTH SEMESTER  

PRACTICAL 
 

Paper: RAC Lab 
Code: BAS 491 
Credits: 3 
Course Contents: 

 

1. Test on vapor compression test rig. 
2. Test on air conditioning test rig. 
3. Study of various methods of transport refrigeration systems. 
4.Study and demonstration on car and bus air conditioning system. 
5. Study of latest trends in automotive refrigeration systems. 
6. Study and demonstration of controls in refrigeration. 
7. Study of different components with the help of cut sections/models/charts- 
Compressor, Condenser, Evaporators, Expansion device, Blower fans, 
Hating systems etc. 
8. Study of installation/operations/maintenance practices for refrigeration systems. 
9. Study of leak testing and leak detection methods. 
10. Visit to maintenance shop of automotive air conditioning and writing report on it. 
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Paper: Vehicle Performance and Testing Lab 
Code: BAS 492 
Credits: 3 
Course Contents: 

 
1. Estimation of power requirement for vehicle propulsion by taking actual vehicle example. 
2. Perform coast down test to find vehicle inertia. 
3. On road fuel consumption test at different speeds. 
4. Brake efficiency measurement 
5. Pass- by noise test. 

6. Free acceleration test. 
7. Vibration measurement in passenger compartment 
8. Laboratory testing of vehicle on chassis dynamometer for performance 
9. Laboratory testing of vehicle on chassis dynamometer for emission. 
10. Report based on visit to vehicle testing and research organization. 
11. On road emission testing of petrol and diesel vehicles for PUC/RTO 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


