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Workshop Technology and Management
1.1 Selection of Machine Tools and Machining Operation
1.2 Cutting Tool, Depth of Cut and Cutting angle for machining operation
1.3 Casting, metal forming and metal joining processes (Forging, Welding, Brazing,
Soldering)
1.4 Corrosion and its prevention
1.5 Workshop design and layout
1.6 Planning and operation of safe, reliable and efficient workshop facilities

Materials Science and application

2.1 Types of materials and material selection

2.2 Mechanical properties of materials (metals and non-metals)
2.3 Ferrous and non-ferrous metals and their alloys

2.4 Properties of fuels and lubricants and their application

2.5 Tribology-friction, wear, bearing and lubricants fuel

Instrumentation and Measurement

3.1 Errors in measurements

3.2 Accuracy and Precision

3.3 Methods of measurement (Linear, angular)
3.4 Alignments tests

3.5 Precision and non-precision measuring tools
3.6 Calibration of measuring instruments

Heat Engines and Automobiles system
4.1 Internal Combustion Engines
4.1.1 Spark Ignition (SI) Engines
4.1.2 Compression Ignition (CI) Engines
4.1.3 Two stroke and four stroke operation
4.2 Diesel and Petrol engine, their components and systems
4.3 Troubleshooting and reliable maintenance practice for automobile system

Refrigeration and Air condition system

5.1 Working Cycle: Vapour Compression and Vapour absorption refrigeration cycle
5.2 Air conditioning Equipments, Design and Selection

5.3 Cooling Load and Heating Load calculation

5.4 Troubleshooting and Maintenance of Air condition system/Equipments

5.5 Refrigerant: Type, Properties, Environmental effect and selection criteria

Electric Machines and Pumps

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

6.2 DC Generators: Shunt, series and compound field machines, voltage/speed/load
characteristics, effects of variable load, variable torque
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6.3 Synchronous and induction machines: Basic structure of synchronous machines,
Generator on isolated load, generator on large system, synchronous motor
6.4 Pumps: Centrifugal pump and reciprocating pump (working principle and
characteristics), Gear pump, Vane pump and Piston pumps
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Industrial Engineering and Management
7.1 Inventory Control and Management
7.2 Quality Control (QC)
7.3 Total quality management
7.4 Quality Management System (QMS)
7.5 Project Planning and Management
7.6 Technology transfer and change management for new equipment/system
7.7 Maintenance of equipment and machines

Engineering Economics and Professional Practice

8.1 Cost classification and analysis

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

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

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

8.5 Depreciation and its types

8.6 Taxation system in Nepal

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

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

8.9 Tendering and contract documents

8.10 Nepal Engineering Council: Guidelines and Act

Environmental Engineering

9.1 Air pollution : causes, effects and control

9.2 Water pollution : causes and effects, waste water treatment

9.3 Pollution Standards

9.4 Preventive measures and pollution control

9.5 Initial Environmental Examination (IEE) and Environmental Impact Assessment
(EIA)

9.6 Global impacts : Greenhouse effects, Acid rain, Global warming, Montreal protocol
waste water treatment

Miscellaneous

10.1 Basic knowledge of heavy equipment: Loader, Bulldozer, Grader, Excavator,
Roller, Crane & Forklift

10.2 Materials Handing Equipments : Conveying equipments and Hoisting equipments

10.3 Safety rules and regulations for operation and maintenance of mechanical
equipment and facilities system

10.4 Maintenance and Repair of components/systems
10.4.1 Components: Bearing and Bush, Belts and Pulleys
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10.4.2 Generator cooling system
10.4.3 Air- conditioning system
10.4.4 Compressed air system
10.4.5 Industrial Boiler system for steam
10.4.6 Rice processing machineries

11. Rice Milling
11.1 Objective and Process involved
11.2 Types of rice mill
11.3 Rice milling machines and operation
11.4 Precautions on rice mill operation, repair and maintenance
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