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Workshop Technology and Metrology
1.1  Basic tools and Basic hand operations
1.2 Machine tools: Lathe, Shaper, Milling, Drilling and Grinding machines
1.3 Metal Joining: Soldering, Brazing, Electric arc welding, Gas welding and Cutting
1.4 Types of fits
1.5 Errors in measurement
1.6 Linear measurement: Block Gauge, Length Bars, Comparators

Thermodynamics and Heat engine

2.1 Basics concepts: Thermodynamic system, Thermodynamic property, Pure
substance, Zeroth Law

2.2 First Law of Thermodynamics: Control mass and control volume formulation

2.3 Second Law of Thermodynamics: Heat engine, refrigerator and heat pump, Kelvin
Planck and Clausius statements, entropy, entropy generation

2.4 Refrigeration: Reversed Carnot cycle, Vapor compression cycle, Vapor absorption
cycle, Refrigerants and their properties

2.5 Air conditioning: Psychometric properties and psychometric chart, heating, cooling,
humidification, dehumidification process, Air conditioning systems

2.6 Thermodynamic cycles: Carnot cycle, Otto cycle, Diesel cycle, Brayton cycle,
Rankine cycle
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2.7

2.8

Internal combustion engines: Classifications, components, two-stroke and four-
stroke operations, performance of internal combustion engines, Ignition system,
Cooling system, Lubrication system

Modes of heat transfer: Conduction, Convection and Radiation

Hydraulic and Electric Machines

3.1

3.2

33

3.4

Pumps: Centrifugal pump and reciprocating pump (working principle and
characteristics)

DC Motors: Shunt field, series field and compound field motors, Torque-speed
characteristics

DC Generators: Shunt, series and compound field machines, voltage/speed/load
characteristics, effects of variable load, variable torque

Synchronous and induction machines: Basic structure of synchronous machines,
Generator on isolated load, generator on large system, synchronous motor

Material Science and Metallurgy

4.1
4.2
4.3
4.4
4.5

Types of materials and material 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, Normalizing

Energy Resources

5.1
5.2

Energy consumption scenario of Nepal
Different types of energy resources and their application

Professional Practice

6.1

6.2

6.3
6.4

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

Legal aspect of professional engineering in Nepal: Provision for private practice and
employees engineers

Contract Law

Tendering and contract documents

@ve - (B)

Machine Component Design and Drawing

7.1
7.2
7.3
7.4
7.5
7.6

Types of projection

Production drawing and shop drawing

Terminologies of mechanisms, mobility and degree of freedom

Design process

Design of Shafts, Bearing, Belts and Gears

Factors affecting choice of materials for design: strength, toughness, durability,
hardness



AU FreRHISS AT fqerd |t

yitaties e, SRR THE, T8 O, AP SouTaX Tl FTANTATCHE TSR TETFHH

10.

11.

12.

7.7 Loading: tensile, compressive, shearing, bending, bearing and torsion
7.8 Common types of failure: Theories of failure, stress concentration effects, ductile
and brittle materials, factor of safety

Automotive System

8.1 Diesel and Petrol engines and their components

8.2 Transmission system; Suspension system; Cooling system; Lubrication system;
Exhaust system; Electrical system, Fuel system

8.3 Instruments and controls

Industrial Engineering and Management

9.1 Plant location and Plant layout design

9.2 Network Methods: PERT and CPM

9.3 Inventory Control: Inventory costs and Inventory models

9.4 Quality Management: Importance of quality, Statistical process control
9.5 Workshop layout and design

Engineering Economics

10.1 Types of engineering economic decisions

10.2 Time value of money: simple interest, compound interest, continuous compound
interest

10.3 Project Evaluation Techniques: Payback period method, NPV method, Future value
analysis and IRR method

10.4 Benefit and Cost Analysis: Cost benefit ratio, breakeven analysis

10.5 Corporate tax system in Nepal

10.6 Depreciation and its types

Maintenance Management

11.1 Workshops and Stores

11.2 Spare parts management

11.3 Types of maintenance system

11.4 Preventive maintenance and its necessity

11.5 Break down maintenance

11.6 Maintenance work of mechanical equipment and facilities

11.7 Condition monitoring technologies - Lubrication system, purpose and types

Environmental Engineering

12.1 Air pollution : causes and effects

12.2 Water pollution : causes and effects, waste water treatment

12.3 Indoor air quality : Indoor pollutants, effects of indoor pollutants and control of
pollutants

12.4 Global impacts : Green house effects, acid rain, Montreal protocol waste water
treatment
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13. Miscellaneous
13.1 Basic knowledge of heavy equipment: Loader, Bulldozer, Grader, Excavator, Roller,
Crane & Forklift
13.2 Safety rules and regulations for operation and maintenance of mechanical equipment
and facilities
13.3 Materials Handing Equipments : Conveying equipments and Hoisting equipments
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