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forfaa wfrer (Written Examination)

worq T T30 U :- Professional and Service Specific Test (PSST)

EUs “eh” (Section-A)

Internal Combustion Engine

11
1.2

1.3
1.4
1.5
1.6

1.7
1.8

1.9
1.10

111

1.12

Thermodynamics cycles: Carnot cycle, Otto cycle, Diesel Cycle

Components of an automobile: Frame and chassis, Steering system, brake system,
Suspension system, Electrical system

Classification of Engines: Application, Design, Working cycle, fuel, cooling

Basic Engine Parameters: Bore, stroke, crank angle, top and bottom dead center
Engine operating Cycle: Four stroke petrol/diesel, Two stroke petrol/diesel.
Engine Components e.g., Cylinders, piston, connecting rods, crankshaft, camshatft,
valve,

Petrol and Diesel engine fuel supply system

Performance of Internal Combustion Engines.

Mean effective pressure, Indicated horsepower, Brake horsepower, and Efficiency
Ignition System

1.10.1 Working principle of Spark ignition system (Petrol Engine)

1.10.2 Working principle of compression ignition system (Diesel Engine)
Cooling system

1.11.1 Types of cooling system

1.11.2 Working principle of water-cooling system

1.11.3 Properties of anti- freeze

Lubrication systems

1.12.1 Purpose of lubrication system

1.12.2 Types of lubrication system

1.12.3 Working principle of combined (splash and pressurized) lubrication system

Transmission system

2.1

2.2

2.3

2.4

Clutch

2.1.1 Purpose and function

2.1.2 Types of clutches

2.1.3 Working principle of clutches/Torque converter

Gear box

2.2.1 Introduction

2.2.2 Purpose and function

2.2.3 Type: sliding mesh, Constant mesh, synchromesh and epicyclic gearboxes
2.2.4 Introduction to Automatic gearbox and overdrive
Universal Joint, Propeller shaft and Coupling

2.3.1 Introduction

2.3.2 Working Principle and construction of Universal Joint
2.3.3 Types of Coupling.

Rear Axle

2.4.1 Function and Types

2.4.2 Main parts

2.4.3 Differential

2.4.4 Types of Differential

2.4.5 Four-wheel drive/All-Wheel Drive

Wheel, Tires

3.1

Types of wheels, wheel dimensions



10.

3.2 Types of tire, Specification of tires

3.3 Cross ply and radial ply tire, belted tire, Factors affecting tire life, tire pressure and its
effect

3.4 Changing of tire, tire rotation

Brakes

4.1 Introduction and working principle of brake

4.2 Mechanical, hydraulic, power-assisted brakes, air brake and its components

4.3  Exhaust Brake

4.4  Concept and formula of Stopping distance, reaction distance and braking distance
4.5 Introduction to antilock brake system

4.6 Introduction to Regenerative brake

Steering System

5.1  Steering linkage and Steering gear boxes

5.2  Power steering (hydraulic and electronic power assisted)
5.3  Need of wheel alignment (Camber, Castor and Toe)

5.4  Steering lock system and turning radius

5.5  Steering geometry

Chassis

6.1  Purpose, construction of a chassis
6.2 Layout and types

6.3 Defects in frames

6.4 Frameless construction

Suspension system
7.1  Need for system, Components of Suspension System.
7.2 Types of suspension system, Anti-roll bar, Damper.

Safety

8.1 Inertia reel seat belts

8.2  Air bag, Air bag electrical circuit and description
8.3 Cruise control

8.4 Electronic Module and crash Sensor

8.5 Immobilizer system

8.6 Center door lock mechanism

Professional Practice

9.1  Ethics and Professionalism: Perspective on morals, code of ethics and guidelines of
professional engineering practice

9.2  Contract Law

9.3  Tendering and contract documents

E@us “W” (Section B)

Electrical and Electronic System

10.1 Lighting and wiring system

10.2 Battery and commissioning of new battery.

10.3  Lithium- ion battery technology

10.4  Starting and charging system of vehicle/Alternator
10.5 Electrical and electronic components in vehicle




11.

12.

13.

14.

15.

16.

Electric and Hybrid vehicle

111
11.2
11.3
11.4
115

Introduction to hybrid vehicle

Types of hybrid vehicle and its technologies: Parallel hybrid, Series hybrid
Introduction and working procedure of EV

Types of EV, Hybrid EVs

Pros and cons of Electric vehicle over conventional fuel operated vehicle

Heating, Ventilation and Air Conditioning system

121
12.2
12.3
12.4
125

Laws of Thermodynamics

Principle of Heat Transfer

HVAC, Principle of operation and system component
Refrigeration cycle

Properties of R134a

Non-Conventional Energy Vehicle Technology and Transport

131

13.2

13.3

Introduction

13.1.1 Fuel resources, fuel comparisons and environmental impact.

13.1.2 Energy used, infrastructure, security, energy supply and demand.

Alternative fuels and conventional fuels/ Energy based technologies vehicle

13.2.1 Liquefied petroleum gas (LPG) operated vehicle.

13.2.2 Compressed natural gas (CNG) operated vehicle.

13.2.3 Bio-diesel- introduction

13.2.4 Hydrogen fuel and fuel cell technologies.

Vehicle air pollution and its control

13.3.1 Role of electronics components to reduce vehicle air pollution

13.3.2 Electronic fuel injection (EFI), Common rail Direct Injection (CRDI)

13.3.3 Computer controlled module unit (CCMU), Electronic control unit(ECU),
Body Control Module(BCM)

13.3.4 Emission standard in Nepal and its legislation

Material Science and Metallurgy

141
14.2
143
14.4
145

Types of materials and materials selection

Mechanical properties and testing: Tension, Impact, Fatigue, Hardness Test

Cold working and Hot working

Types Of steel

Phase Transformation and heat Treatment: Iron —carbon Equilibrium Diagram,
Hardening, Tempering , Annealing, and Normalizing

Engineering Economics

151
15.2

15.3

154

Types of engineering economics decision

Time Value of money: Simple interest, compound interest, continuous compound
interest

PROJECT Evaluation Techniques: Payback period method, NPV method, Future value
analysis and IRR method.

Production, planning and control: Critical path method (CPM), Project Evaluation and
review technique (PERT)

Workshop Technology and Metrology, workshop Management and Miscellaneous

16.1

Workshop Technology and Metrology

16.1.1 Basis tools and hand operation

16.1.2 Machine tools: Lathe, Drilling, Milling and grinding machines.
16.1.3 Metal joining: Soldering, brazing, Gas cutting.



17.

4

16.1.4 Welding technology.
16.1.5 Measuring Equipment, Errors in measurement.
16.1.6 Linear measurement: Gauges, Calipers.

16.2  Workshop Management
16.2.1 Inventory management
16.2.2 Preventive, Corrective Maintenance.
16.2.3 Break down maintenance
16.2.4 Maintenance work of mechanical equipment’s and facilities
16.2.5 Importance of maintenance Record keeping
16.2.6 Workshop Design and Necessary Equipment.
16.2.7 Safety rules and regulations for operation and maintenance of mechanical
equipment’s and motor vehicle
16.3  Miscellaneous
16.3.1 Basic knowledge of heavy equipment’s-Loader, Excavator, Crane and Forklift
16.3.2 Basic Knowledge of Armed personnel carrier (APC), Mine protected Vehicle
(MPV) and Anti-riot vehicle

E@us “T” (Section-C)
ATHT [ qAT AUTA Tl AT TAET=et
TUTCTERT SIS Tralwelt TTATT SRR (TITcTeh 3Taree, Ty, fonfam T foriwaree, s@me
forfem T foiwan, Sier ruer: feufa T aecar, o9 G¥der: ST9€AT T UEcd, G0 S518% T o
ToITRToRT SHTRUT T EETThT SUTEE , AUTCTohT YW [EHRTETEE, T, ST, HosdTE |
feremr T deRfa ararelt aTATa SRR (ST AuTersh! sfae (qedARREr e
ETCTEF), THTCToh! HiEahicieh, HTHeh Tal HifeTeh WO, STTASITI, WTSTHTS, 3hall THIEeT avsrwet
G SR |
AOTCTeR! TAHTT |TTLTT R06% (VT 8, 3, ¥, 4, *¢ T H=1er)
AT T ATATALUT TRl AT AR (SIS, ITEohT, SEIETd (Sa18ads), i
ferfereret, STeTery iterciH, STaTsoT o Sgo)
FHATHTI Tt qom Afomad fowaeedess: (Uitgy qun 3f-=aiftgd Hecaehl TsiHfdeh,
TSI, SATIIeh, AT, Hitahiceh, WeTeha, ThR, Hal, Hifec, Trid araw)
TaTe rEdteRt g (Fra. 2001 e 3R FreTEE) T adHE s
T U, 2093 TR FramTaett, 2008 (WY Afgd) T HET-HET SaaeTEs (SeTe
TR, HelTeh! T, IS fureg, 0e qem 2ot §ar, 1 T glor, et Str=ror, FHafth T steshm,
Y&l AR FH-Fhded ITEHR, JUTel TetHT TTfafere Tedt sremien! Uecd T STTa9aehdT,
AT Tl ST Terareh! TATOAT T A TeRT S Hrelet sereer)
forferer:.- geear wfufa (e, o T fSrea), AuTer Tl T 3171 Geat fHeprage (AaTelt &, S
SR STE g STTE-T forTT) Hrent |vaier, SToRTe aiery, weed T Sfafient s, fode
SIEEATITHT AT &L, HTeh, Tk USZEH, FreTd I ral=ef SRR} |




T RTTeHeR UHetT (Practical Examination)

Topics Marks Time Remarks
Engine transmission, Suspension,
Lubricating, Cooling, Steering, chassis and 20 30 Min.

body

Electrical and

Electronics equipment System 15 15 Min.
Tools, measuring equipment and machine 15 15 Min.
Total 50 1 hour

9. U HE&AT:- 3 T (Tl AR

. Trent Fmior, T (Weightage) T @0TehT foamor
. %) Engine, Transmission, Suspension, Cooling, Steering, Chassis and Body ey T30
Practical SITe feg1 © |

o I THIET Solve TH Tehahl TWUSHT 0 3ieh JEH TS |

o  Ifd 37ifITeR TIUT Practical Solve T Tehshl WUSHT § 0 3ieh YEH A B |

o fe quT FWHT Solve T THeHH! GUSHT o 3 JEH M B |
q) Electrical System 3T=Aid Self-Starter, Alternator, Battery, Charging Circuit, Lighting
Circuit, Heating Circuit, Ignition Circuit ! ST Practical Solve TH fGg4 & |

o I THET Solve T Hehohl TUSHT 24 3eh J&M TS |

o fq I TIHT Practical Solve T Tehehl GUSHT .4 375 JEH T B |

o Il U1 TUHT Solve T THeheh! GUSHT o 3ieh FaH TTHA B |
) Tools, measuring equipment and machine =TTl Automobile HTT TFaTf-erd farfer= TehTent
Machine W%ﬁmuﬁnnﬁé@n@ﬁ@ |

o G THMT Solve T Hohehl WUSHT &4 3k Y&H TS |

o Ifc 37ifITe TIT Practical Solve T Tehehl TUSHT .4 37k TS A B |

o Il YUT AT Solve TTH THeheh! GUSHT o 3ieh T TTHA B |
. JANTICHh TRIETTHT HeWH g IFHGaRATs AT ST=adidl e Tevrt TS | SRITeHe
T IT0TIgeh T T+ SFHEARE%sh! HI 1= =RUThT T&TTeh! TS e SIS Fel TTedrgshohl
HTLTCHT ARIATSHA SR TR FohTIRIT TS |
. SENTTcHeh TETeh! J3ehT TohHT dITehUHT £ 0 STGHHTT TSI ThISHT G5 o1 G Wral SIé] THEw HIet
i B |




forRaa wirerrent T80T TvUs

LA STgAehiedeh T9 (Multiple Choice Question)
1. The ratio of indicated thermal efficiency to the corresponding air standard cycle efficiency is
called
a. Efficiency ratio
b. Relative efficiency
c. Overall efficiency
d. Mechanical efficiency
2. In a petrol engine the spark plug gap is in the order of
a. 0.10mm
b. 0.6mm
c. 0.Imm
d. 0.15mm
3. Invacuum brake, cylinder chamber consists of
a. Atmospheric valve
b. vacuum valve
c. both (A) and (B)
d. None of the above
4. The freewheeling mechanism contains
a. A planetary gear
b. A transmission
c. An over running clutch
d. A propeller shaft
5. Colil springs absorb shocks by
a. bending
b. twisting
C. compression
d. tension

BIEl U9 (Short Question)

1. Describe the purpose of clutch and Gearbox.
2. Discuss in details the water-cooling System for automotive engine.

T T3 (Long Question)

1. Sketch of rear end suspension of car with Hotchkiss drive and name its different parts.
2. List the pollutants that are emitted from motor vehicle. Suggest the possible means to control
them.




