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Torftaa e (Written Examination)

oW T {3 U :- Professional and Service Specific Test (PSST)

EUsS “ch” (Section-A)

1. AUTOMOBILE TECHNOLOGY -I
Short History of Automobile

1.1.

1.2.

111
1.1.2
1.1.3

Nomenclature of different automobile aggregates
Introduction of automobile aggregates and their working process
Types of vehicles: car, truck and SP. vehicle

Transmission and its Mechanism

121

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

Clutch : Types of Clutch; Construction of clutch actuating mechanism; Faults

and remedies of clutch

Gear Box : Different types of gear box; Use and importance of gear shifting
mechanism; Operation of torque convertor; Operation of overdrive; Operation

of Automatic transmission

Propeller Shaft and Universal Joint:

e Drive Mechanism from gearbox to final drive

e Construction of propeller shaft

e Torque tube drive arrangement

e Hotchkiss drive arrangement

Differential and Rear axle assembly:

e Types of Axles

o Use of differential in the rear axle

e Types of differential and axle housing: Banjo Type, Split bell type

« Function of axle and housing

o Limited slip type differential

o All wheel drive system

e Running gear

Steering system

e Different types of steering system

o Different types of steering linkages

e Wheel alignment and its importance

e Use of Different types of steering gear boxes

e Operation of power steering

e Hydraulic steering and Electronic Power Assisted Steering (EPAS)

e Steering lock and turning radius

Brakes:

e Purpose of brake in a motor vehicle

 Function of brake mechanisms in a motor vehicle

e Setting of brakes

e Classification of brakes

e Working principle of hydraulic brake with Anti-lock braking
system.

e Working principle of pneumatic brake with Anti-lock braking
system.

e Function of vacuum assisted power brake

e Fault and remedies of brake system

Suspension System:

e Use of suspension arrangement in vehicle

e Types of suspension system in vehicle

e Types of shock absorber

¢ Air suspension system



1.2.8

1.2.9

Wheel and tires :

e Feature of wheels

e Types of wheel and tires

e Feature of disc type wheel rim assembly
e Structure of tire section

e Cross ply and radial ply tires
e Belted tires

e Factor effecting tire life

e Tire pressure and its effects
 Importance of tire rotation
Chassis and frames :

o Different layouts of chassis

e Different types of frames

¢ Defects on chassis and frame

@ ug “©&” (Section-B)

2. AUTOMOBILE TECHNOLOGY -I1
Engine:

2.1

2.2

2.3

2.4

2.5

211
212
2.1.3
214
2.15

Fuel:
2.2.1
2.2.2
2.2.3

224

2.2.5

Introduction to engine, Classification of engine

Working principle of Spark Ignition (SI) and Compression Ignition (CI) engine
Valve /Valve mechanism and Valve Timing Diagram

Working principle of two stroke and four stroke engines

Engine Terminology: Bore, Stroke, TDC/BDC, Engine Capacity, BHP,
Indicated power, Indicated thermal efficiency, Indicated/Friction Mean
Effective Pressure

Types of fuel

Fuel Structure

Properties of liquid fuel : Volatility of fuel, Flash point, Ignition temperature,
Calorific value, Octane number, Cetane number, Antiknock value and
ignitability of fuel, Tetra ethyl-lead content

Petrol Engine Fuel supply System : Components and working principle of Petrol
Engine Management System and EFI

Diesel Engine Fuel Supply System : Components and working principle of
Diesel Engine Management System and CRDI

Combustion Chambers of Diesel Engine:

231
2.3.2
2.3.3
2.34
2.35
2.3.6
2.3.7
2.3.8
2.3.9

Types of Combustion chambers

Direct Injection combustion chamber
Indirect Injection combustion chamber
Advantages of DI combustion chamber
Disadvantages of combustion chamber

IDI swirl type chamber

IDI pre chamber system chamber type
Advantages of IDI combustion chamber
Disadvantages of IDI combustion chamber

Super Charging and Turbo charging:

24.1
24.2
24.3

Theoretical cycle of supercharged engines
Supercharging systems : Principle, Components, Applications
Turbocharging systems : Principle , Components Applications

Electricity, Magnetism and Automobile Wiring Circuit:

251
2.5.2

Conductors, insulators, semi-conductors and their materials
Ohm's law, electromotive force, potential difference and voltage drop



2.6

2.7

2.8

2.9

2.10

2.5.3
254
2.55
2.5.6
2.5.7
2.5.8
2.5.9
2.5.10
2.5.11
2.5.12
2.5.13
2.5.14
2.5.15

Series and parallel circuit, Effects of electric current
Magnetism, first law of magnetism

Symbol used in car wiring

Types of wiring system

Harness and color coding in automobile wiring
Electric circuit of an automobile

Starting circuit of an automobile

Battery coil, Ignition circuit

Magneto ignition circuit

Charging circuit, Lighting circuit , Accessory circuit
Types of bulbs of an automobile

Headlights of car automobile

Side lights, tail light, fog light and search light

Automobile Battery:

2.6.1
2.6.2
2.6.3
2.6.4
2.6.5
2.6.6
2.6.7

Construction of battery

Battery capacity

Function of lead acid battery

Charging methods of battery

Charging and discharging process of battery
Maintenance of lead acid battery

Procedure of commissioning new battery

Ignition System:

2.7.1
2.7.2
2.7.3
2.74
2.75
2.7.6
2.7.7
2.7.8
2.7.9

2.7.10

Types of ignition system, conventional and electronic ignition system
Layout of coil and magneto ignition system

Function and Parts of coil ignition system, Ignition coil

Distributor, Condenser, Spark Plug

Ignition timing, Automatic advancing and retarding of ignition timing
Part of magnetic ignition system

Type of magneto, Working principle of fly wheel magneto

Merits and demerits of coil-ignition and magneto-ignition system
Transistorized ignition system using a magnetic pickups unit equipped with
two-wheeler engine and understand its circuit

Distributor less ignition system

Automobile Engine Starting System:

28.1
2.8.2

2.8.3
2.8.4
2.8.5

Function of starter motor

Starting situation under which IC engine is to be cracked by the starter motor
and its torque requirements

Types of starter motors

Main components of starting system

Working Principle of different starting mechanism

Automobile Generator/Charging System:

29.1
29.2
2.9.3
294
2.9.5

Function of generators

Working principle of alternator

Importance and function of regulators

Charging system diagram

Function of transistorized voltage regulator, incorporated with a field rely,
equipped with alternator charging system and its circuit

Accessories in Automobile:

2.10.1
2.10.2
2.10.3
2104
2.10.5

Electricity operated horn and air pressure horn
Cutout of rely in horn circuit

Electricity operated fuel pump

Purpose and types of traffic indicator

Flash light types indicator



211

2.12

2.13

2.10.6  Transistorized flasher unit and its circuit
2.10.7  Understand fuel gauge and its circuit

2.10.8 Temperature gauge

2.10.9 Speedometer

2.10.10 Power window

2.10.11 Center lock system

2.10.12 Heating Ventilation and Air Conditioning ( HVAC) System
Safety feature of automobile:

2.11.1 General concept of Body Control Module (BCM)
2.11.2 Immobilizer System

2.11.3 Center Door Locking (CDL)

2.11.4 Supplementary Restraint System (SRS)
Lubricating system

2.12.1  Lubricants, its types, functions and properties
2.12.2  Types of Lubrication System

2.12.3  Parts and Components of Lubrication System
Cooling system

2.13.1 Types of cooling system and its operating
2.13.2  Air cooling system

2.13.3  Liquid/Water cooling system

2.13.4 Types and grading of coolant and its properties

AUTOMOBILE TECHNOLOGY -lI1I

3.1

3.2

3.3

3.4

3.5

3.6

Small Engines and Appliances:

3.1.1  Water pump

3.1.2  Generator

3.1.3 Compressor

Heavy equipment:

3.2.1 Excavator

3.2.2  Loader

3.2.3 Crane

3.24  Fork Lift

3.25  Armored Personnel Carrier

3.2.6  Water cannon

3.2.7  Mine protected vehicle

Non-Conventional Energy Vehicles:

3.3.1  Battery operated or Electrical Vehicle (EV): Types of electric vehicles (EV)

3.3.2  Solar operated

3.3.3 LPG and CNG operated

3.3.4  Hydrogen fuel cells vehicle

Air Pollution from Vehicles and Its Controls:

3.4.1  Introduction of pollution, pollutants and emission

3.4.2  CO-Pollution and its measurement

3.4.3  Control devices, EGR, Catalytic Converter, Canister etc.

3.4.4  Vehicle emission norms and standards of Nepal

Concept of Maintenance, Repairs and Wear in vehicles

3.5.1  Types of Maintenance

3.5.2  Repair and its purpose

3.5.3  Overhaul and running repair

3.5.4  Types of wear: natural and accidental wear : Adhesives wear, Oxidative wear,
Thermals wear, Abrasives wear, Pitting wear

Basis tools and hand operation

3.6.1  Machine tools: Lathe, Drilling and grinding machines



3.6.2  Metal joining: Soldering, brazing, electric, plastic and gas welding, Gas
cutting

3.6.3  Types of fit

3.6.4  Errors in measurement

3.6.5  Linear measurement: block gauge, length bars, comparators

3.7  Workshop Management

3.7.1 spare parts management

3.7.2  preventive maintenance and its necessity

3.7.3  Break down maintenance

3.74  Maintenance work of mechanical equipment’s and facilities

3.75 Importance of maintenance Record keeping

3.7.6  Workshop Design and Necessary Equipment.

3.7.7  Safety rules and regulations for operation and maintenance of mechanical
equipment’s and motor vehicle

E@us “T” (Section-C)
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TTRTTeHeh TerT (Practical Examination)

S.N. Topics Marks Time Remarks
Engine transmission, Suspension,
1. Lubricating, Cooling, Steering, chassis and 20 30 Min.
body
Electrical and .
2 Electronics equipment System 15 15 Min.
3 Tools, measuring equipment and machine 15 15 Min.
Total 50 1 hour

%. T TEAT:- 3 9T (A AETR)

Tgent T, TIII(Weightage) T arreh! foraTor
%) Engine, Transmission, Suspension, Cooling, Steering, Chassis and Body e 3T
Practical STl fTg1 |

o IS THRAT Solve T Tehehl WUSHT 0 3k Y& TS |

o  If AifITe TIUT Practical Solve T Hehahl WUSHT & 0 37eh YEH A B |

o 3fe quT FWHT Solve T THeHH! GUSHT o 3 JAH M B |
) Electrical System I Self-Starter, Alternator, Battery, Charging Circuit, Lighting
Circuit, Heating Circuit, Ignition Circuit T SAT Practical Solve T g |

o IS THTET Solve T Heheh! GUSHT %4 3eh TaH TS |

o Ifd 37ifITe TIHT Practical Solve T Tehshl WUSHT 0.4 37eh T&H A B |

o fe quf FHT Solve T THeHR! GUSHT o 3k FaH M B |
) Tools, measuring equipment and machine =TT Automobile G Trarfeera farfir= Teprent
Machine W%ﬁm@nnﬁé@n@ﬁ@ |
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o Il U1 AT Solve TTH THeheh! GUSHT o 3ieh T TTHA B |
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forRara wiierment 9T TvAUS

LA STgAehiedeh T9 (Multiple Choice Question)

. Which of the following is a classification of IC Engine?
a) Otto cycle engine

b) Four-stroke engines

c) S.I Engines

d) All of the above

. Automobile can be classified based on which of the following parameter?
a) Fuel Used

b) Transmission

c) Drive

d) All of the mentioned

. What is an Automobile?

a) self-propelled vehicle

b) used for carrying passengers and goods on the ground

c) contains the power source for its propulsion

d) All of the mentioned

. Which of the following is a classification of automobiles based on Load?
a) Heavy transport vehicle (HTV)

b) Sedan Hatchback car

c) Four wheeler vehicle

d) Front-wheel drive

. Which of these are used in automobiles to provide suspension.
a) Coil springs

b) Torsion bars

c) Leaf springs

d) All of the mentioned

BT I99 (Short Question)
1. Explain the working of a single plate clutch with the help of simple diagram.

2. What is a carburetor and carburetion?

ETHT T3 (Long Question)

1. Describe the necessity and working principal of differential. Describe its components.

2. Describe working principle of four stroke SI Engine.



