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forRaa wdran (Written Examination)
Tow T fge ™ U :- Professional and Service Specific Test (PSST)
EUs “eh” (Section-A)

. Thermodynamics & heat engines

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

1.7.
1.8.

1.9.

Basic concepts: Thermodynamic system, Thermodynamic property

Pure substance, Zeroth law

First law of Thermodynamics: control mass & control volume formulation

Second law of Thermodynamics: Heat engine, Refrigerator & Heat pump, Kelvin Planck &
Clausius statements, entropy

Refrigeration: Reversed car not cycle, Vapor compression cycle, Absorption refrigeration
systems, Refrigeration & their properties

Air conditioning: Psychometric properties & psychometric chart, Heating, cooling,
humidification & dehumidification process, air conditioning systems

Thermodynamic cycles: car not cycle, Otto cycle, Diesel cycle, bray ton cycle, Rankin cycle
IC engines: Classifications, components, two stroke & four stroke operations, performance of
IC engines, Ignition system, cooling system, Lubrication system

Modes of heat transfer: Conduction, convection & Radiation

. Hydraulic & Electric Machines

2.1.
2.2.

2.3.
2.4.

2.5.

3.1.
3.2.

3.3.

3.4.
3.5.

Water turbines: Pelton, Francis, Kaplan & cross flow (working principle & characteristic)
Pumps: Centrifugal pump & reciprocating pump (working principle & characteristics),
Hydraulic ram

DC Motors: Shunt field, series field & compound field motors, speed characteristics

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

Synchronous & Induction Machines: Basic structure of synchronous machines, Generator on
isolated load, Generator on large system, synchronous motor

. Fluid Mechanics

Fluid properties: Viscosity, Surface tension, Compressibility, Vapor pressure

Fluid Statics: Pressure variations in static fluid, Pressure head, Manometer, Force on submerged
surfaces

Equations of Fluid Flow: Types of flow, Continuity equation, Bernoulli's equation &
Momentum equation

Viscous Effects: Reynolds number, Boundary Layer, Frictional resistance to flow in pipes
Flow measurement: Pitot-static tube, Orifice, Venturimeter, Nozzle, and Rotameter

Machine Component Design & Drawing

4.1.
4.2.
4.3.
4.4,
4.5.
4.6.
4.7.

5.1.

Types of Projection

Production Drawing

Terminologies of Mechanisms, Mobility & Degrees of Freedom

Design process

Factors affecting choice of materials for design: Strength, Toughness, Durability, hardness
Loading: Tensile, compressive, shearing, bending, bearing & torsion

Common types of failure: Theories of failure, stress concentration Effects, ductile & brittle
materials, factor of safety

. Material Science & Metallurgy

Types of Materials: Material Selection



6.

7.

10.

5.2. Imperfections in Atomic arrangement: Slip & Twinning, Dislocation, Points & Surface
defects

5.3. Mechanical Properties & Testing: Tension, Impact, Fatigue, Hardness Test

5.4. Cold working & hot working

5.5. Types of Steel

5.6. Phase transformation & Heat treatment: Iron-Carbon equilibrium diagram, hardening,
Tempering, Annealing & Normalizing

Workshop Technology and Metrology

6.1. Machine tools operation and application: Lathe, shaper, milling, grinding, drilling machines
6.2. Metal joining operation and application: Oxy-acetylene welding and arc welding

6.3. Limits, fits, tolerances and gauges

6.4. Linear measurement: Block Gages, length bars, comparators

6.5. Angular measurement: Bevel protractor, sine bar, spirit level, clinometers and angle gauges
6.6. Errors in measurement

Eus “” (Section B)

Advance Machines and Machining Techniques

7.1 Numerical Control (NC) and Computer Numerical Control (CNC) machines, CNC machine
tools, machine control units, general introduction to CNC programming

7.2 Modern Machining techniques: Ultrasonic machining, abrasive jet machining, abrasive water
jet machining, electro chemical machining, electrical discharge machining, laser beam
machining, electron beam machining, plasma arc machining

Industrial Engineering and Management

8.1 Role of production/Operation Management and System Concepts

8.2 Plant Location and Plant Layout Design

8.3 Production Planning and Control: Selection of materials, methods, machines and manpower
Network methods: PERT, CPM

8.4 Inventory Control: Inventory costs and Inventory models

8.5 Forecasting Techniques: Requirements of forecasting, Time series and Moving average
methods, Regression analysis

8.6 Quality Management: Importance of quality, Statistical process control

8.7 Statistical Analysis: Measurement of central tendency, Deviation, Distribution

8.8 Safety: Workplace hazards and risks, hazard identification and risk assessment, risk control,
causes and prevention of accidents, fire prevention and firefighting equipment, electrical safety,
safe handling of chemicals, material handling and material safety data sheets

Automobile Engineering

9.1. Classification of automobiles and their features, parts and components of engine

9.2. Fuel Systems: Fuel system for petrol engine, fuel injection for diesel engine, petrol fuel
injection system

9.3. Chassis layout and frames, suspension system, wheels, tyres and brakes

9.4. Transmission system and steering system

9.5. Lubrication system and cooling system

Engineering Economics
10.1 Time Value of Money: Simple interest, Compound interest, Continuous compound interest

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



11.

12.

10.3 Benefit and Cost Analysis: Cost benefit ratio, breakeven analysis, make or buy decision
10.4 Engineering economics decisions

10.5 Corporate tax system in Nepal

10.6 Depreciation and its types

Professional Practice
11.1 Ethics and Professionalism: Perspectives on morals, codes of ethics and guidelines of

professional engineering practice, Nepal Engineering Council Act and Rules

11.2 Contract Act and Rules

11.3 Procurement and procurement procedure, Public Procurement Act, Rules and Guidelines in
Nepal

11.4 Introduction to Intellectual Property: copy right, trademark, industrial design, patent, unfair
competition, World Intellectual Property Organization (WIPO)

Eusg “M” (Section-C)
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forRaa udrarTeRt AT Ty

FEATT Tgdehiedeh 99 (Multiple Choice Question)

1.

The value of bulk modulus of a fluid is required to determine
a. Reynold's number

b. Froude's number

c. Mach number

d. Euler's number.

A cycle consisting of one constant pressure, one constant volume and two isentropic processes
is known as

a. Carnot cycle

b. Stirling cycle

c. Otto cycle

d. Diesel cycle

. Which of the following statement is wrong?

a. The heat transfer in liquid and gases takes place according to convection.

b. The amount of heat flow through a body is dependent upon the material of the body.

c. The thermal conductivity of solid metals increases with rise in temperature,

d. Logarithmic mean temperature difference is not equal to the arithmetic mean temperature
difference.

In a reaction turbine, the draft tube is used

a. to run the turbine full

b. to prevent air to enter the turbine

c. to increase the head of water by an amount equal to the height of the runner outlet above the
tail race

d. to transport water to downstream

The property of a material which enables it to absorb energy and deform plastically without

fracture is.

a. Stiffness

b. Toughness

c. Hardness

d

Resilience
BIET U9 (Short Question)
1. Differentiate on diesel engine and petrol Engine.
2. Explain about Kaplan Turbine.
T 999 (Long Question)
1. Provide the detail steps involving the product design process.

2. Explain about Iron-Carbon Equilibrium diagram.
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