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SoftTech Engineers Pvt. Ltd. have developed Multimedia based eLearning Software

Solutions for the Mechanical/ Automobile/ Production Engineering subjects.

Automobile Engineering (MEQ1)

Fluid Mechanics (CE10)

Manufacturing Processes (MEQ2)
Machine Design (MEQ3)
Thermodynamics (MEQ4)

Thermal Engineering (MEQ5)

Theory of Machines (MEO 6)

Quality Management System (MEQ7)
Metrology & Quality Control (MEQ8)
Refrigeration & Air Conditioning (MEQ9)

CNC Machine (ME10)
Mechatronics (ME11)

Power Plant Engineering (ME12)
CAM & Automation (ME13)

Energy Audit & Managements (ME14)
Renewable Energy Sources (ME15)
Robotics & Automation (ME16)

Non Destructive Testing (CE20)
Workshop Technology (FYEQ7)
Energy Convertion Systems (EE11)
Unconventional Machining (ME17)
Nano Technology (ME18)




Automobile Engineering (MEO1)
Audience: Students of Second Year Mechanical Engineering

Objective: At the end of the course the student will learn about the basic engine principles,
fundamentals and constructional features and various systems in engine.
Contents
Engine Principles & Fundamentals
1. Introduction
2. Basic Engine Components
3. Terminology Used in I. C. Engines
4. Classification of I. C. Engines
5. Working of Otto Cycle
6. Diesel Cycle
7. Dual Cycle
8. Use & Applications of Engines
9

. Merits & Demerits of Engines

10. Four Stroke Spark Ignition Engine

11. Valve Timing Diagrams

12. Four Stroke Compression Ignition Engine

13. Two Stroke Cycle Engine

14. Comparison of Two & Four Stroke Cycle Engine

15. Reasons for Using Two & Four Stroke Engines
Constructional Features of Engine

1. Component Parts of Automobile Engine

2. Piston
3. Piston Ring
4. Piston Pin
5. Crankshaft
6. Camshaft
7
8
9

. Connecting Rod

. Valve

. Valve Mechanism
10. Types of Camshaft Drives
11. Rotary Valve



12. Reed Valve
Engine Cooling System
1. Introduction
. Types of Cooling System - L
Comparison of Air & Water Cooling System TN e

Parts of Cooling System

. Use of Thermostat

e
}-‘ Rubber Diaphragr
)

. Temperature Indicator wax )
Valve Open
Pressure Cap .\‘ Thermostat- Wax Element Type

2
3
4
5
6. Water Expansion Tank
7
8
9

. Water Pump
10. Fan & Fan Belt
11. Trouble Shooting of Cooling System
Lubrication System

= ~ . -
e e = o0
'

1. Introduction

1 N B B B | r -
2. Purpose of Lubrication UU“—*H ‘151_? B 0f] 7.
3. Properties of Engine Lubricating Oil - i -: ' ? |
4. Classification of Lubricating Oil N__E F ”[!Ll] 1
5. Service Rating of Oil ’ 4' ':"— 2.
6. Types of Lubricating System \ i ih i Aol

Fuel Systems

1. Fuel Feed System in Petrol Engine

2. Mechanical Fuel Pump

3. Electrical Fuel Pump

4. Principles of Carburetion . '

5. Simple Carburetor W [ ' \ ;-

6. Choke System N | [ "\

7. Float System R s

8. Idle Fuel System | Fuel Supply System In Petrol Engine |
9. Main Metering System

10. Power Enrichment System
11. Accelerating System
12.S. U. Carburetor



13. Solex Carburetor
14. Diesel Fuel Feed System
15. Requirements of Fuel Injection System
16. Types of Fuel Injection Pumps
17. Fuel Injector or Atomiser
Ignition System
1. Introduction
Battery Ignition System
Ignition Coil
Distributor

Spark Plug

2
3
4
5
6. Contact Breaker Point
7. Magneto Ignition System
8. Types of Magneto System
9. Comparison of Battery & Magneto Ignition
10. Ignition Timing
11. Spark Advance Mechanism
Power Transmission System
1. Arrangement of Power Transmission System
2. Arrangement of Front Engine Drive
3. Rear Engine Rear Drive
4. Four Wheel Drive
5. Clutch and their Functions
6. Clutch Troubles & their Causes
7. Gear Box
8. Types of Gear Boxes
9. Propeller Shaft
10. Final Drive
11. Types of Gear type Final Drives
12. Differential Gear Box
13. Rear Axles
14. Types of Live Axles

Coll Ignition System

Front Engine Rear Wheel Drive




Automotive Chassis

1. Front Axle
Types of Front Axles
Stub Axle
Steering System
I AEAOT AT 1
Wheel Alignment

60

Factors on which Wheel Alignment Depends
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Steering Troubles and Causes
9. Power Steering
Suspension System
1. Introduction to Suspension System
Functions of Suspension System
Types of Suspension Springs
Leaf Spring
Types of Leaf Spring
Coil Spring
Torsion Bars

Shock Absorber
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Independent Suspension System
10. Types of Front Wheel Independent Suspension
11. Rear Wheel Independent Suspension System
12. Air Suspension
Wheels and Brake System
1. Introduction to Wheels
Types of Wheels
Introduction to Tyre and their Functions
Tyre Properties
Types of Tyres
Comparison of Radial & Bias Ply Tyres
Wheel & Tyre Trouble Shooting

Introduction to Brakes
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Braking Requirements or Functions

0O0ET AEDI A

w Conventional Steering System J

“\ Steering Suspension J‘

R

Mule Fur Valve

Curver

Oarreter

Moles For Mounting
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10. Classification of Brakes

11. Comparison of Disc & Drum Type of Brakes

12. Hydraulic Brakes

13. Bleeding of Hydraulic Brakes

14. Air Brakes

15. Main Components of Air Brakes

16. Brake System Trouble Shooting

A Solar Car

1. Introduction
. Typical solar insolation for a sunny day
. Energy flow diagram for a solar car
. Driver Controls

. Electrical System

2

3

4

5

6. Drive Train
7. Mechanical Systems

8. Solar Cells

9. Solar Array

10. What is a Drag

11. Remote Sensing Car

12. Components of Car Navigation Systems
13. Digital Maps

14. Tracking Visibility

Mechanical Systems




Fluid Mechanics (CE10)
Audience: Students of Second Year Mechanical Engineering

Objective: At the end of the course the student will learn about the properties of fluids,

fluid pressure and its measurement, forces on surfaces, kinematics and dynamics of fluid

flow, types of flow like lanmar flow and turbulent flow.

Contents

1.

Introduction to Fluid Mechanics =

Introduction > -

=5
Fluid Mechanics and its Branches » 4, /N Wy

I a2 0‘_’-_""7 Profie s

Scope and Applications of Fluid Mechanics N ;’_ ==y
SI System of Units v F
Specific Gravity or Relative Density vt Fived Plate

9.
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Newtonian and Non - Newtonian Fluids
Viscosity of Fluid

Vapour Pressure
Cohesion, Adhesion, Surface Tension and
Capillarity

Pressure inside a Liquid Jet

10. Capillarity

Fluid Pressure & its Measurement

1.

9.

©® N o s W

Introduction
Pressure at a Point
Variation of Pressure in a Static Fluid = .
Equivalent Liquid Columns
Absolute Pressure

Manometers 55

Micromanometers

Mechanical Gauges 1

Introduction to Pressure Transducers Forces on Element in Fluid at Rest

Hydrostatic Forces on Surfaces

1.
2.

Pressure on Plane Surfaces

Total Pressure on a Plane Surface



Pressure diagram

Conditions of Stability

Relative Equilibrium
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Free Vortex Flow
9. Example

Buoyancy & Floatation

1. Buoyancy, Buoyant Force and Centre of Buoyancy

Principle of Floatation

2
3. Metacentre and Metacentric Height

4. Stability of Submerged and Floating Bodies
5

Determination of Metacentric Height

6. Example
Kinematics of Fluid Flow
1. Introduction
. Velocity of Fluid Particle
Stream Tube
Streak Line

Fluid Flow Classification

Continuity Equation for One Dimensional Flow

2

3

4

5

6. Control Volume
7

8. Discharge

9

. Tangential and Normal Accelerations

10. Rotational and Irrotational Motions

11. Components of Rotation

12. Circulation

13. Velocity Potential or Potential Function 'f' (Phi)
14. Relation between Equipotential Line and Stream Line

15. Methods of Drawing Flow Net

16. Electrical Analogy Method
17. Example

Uniform Rotation about Vertical axis - Vortex Flow

Practical Applications of Hydrostatic Pressure and Centre of Pressure
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Dynamics of Fluid Flow

Introduction

Important Forces in Fluid Flow

Euler's Equation of Motion Along a Stream Line

Three Dimensional Flow (Cartesian Co-ordinates)
Bernoulli's equation

Assumptions made in Derivation of Bernoulli's Equation
Another forms of Bernoulli's Equation

Measurement of velocity in open channel
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Venturimeter

Uy
(=)

. Discharge through a venturimeter

—_
—_

. Rotameter

Uy
N

. Sharp Edged Circular Orifice Discharging Free

. Hydraulic Coefficients of an Orifice 4/
14. Experimental Determination of Hydraulic Coefficients

Uy
w

e

e b

15 Tlme Of Emptylng a Vessel Euler's Equation alona Stream lmaJ

16. Flow of liquid from one tank to other tank
17. Notches and Weirs
18. Example
Dimensional Analysis
Introduction
Units and Dimensions
Similitude
Important Dimensionless Numbers
Model Laws
Types of Models
Applications of Model Studies
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Example
Laminar Flow
1. Introduction
2. Types of Flow and Loss of Head
3. Laminar Flow
4

Practical Examples of Laminar Flow

- - .

Reynold s Apparstus and Types of Flow




Laminar Flow through Inclined Pipes
Measurement of Viscosity
Falling Sphere Viscometer

Rotating Cylinder Viscometer

© © N o

Laminar Flow Through Porous Media

Boundary Layer Theory

Introduction

Concept of Boundary Layer

Factors affecting the growth of boundary layer v o E - 3,_____
Development of Flow in Circular Pipes '.'_.:u’.:_..‘ N 1:..':::._‘ ‘:__

Karman Momentum Integral Equation

Boundary conditions for velocity profiles

...........
o "

Some other velocity distributions | — .

Boundary Laver on a Fiat Plate

Turbulent Boundary Layer

© © N o s W e

Laminar Sublayer
10. Hydrodynamically Smooth and Rough Pipes
11. Boundary Layer Separation
12. Methods for controlling the boundary layer
13. Location of Separation Point

Introduction to Turb ulent Flow
1. Introduction

Characteristics of Turbulent Flow

Some Definitions - —~ \
Shear Stress in Turbulent Flow ‘ -
e ——

Prandtl's Mixing Length Theory

Velocity Distributions for Laminar and Turbulent Flows
J

2
3
4
5
6. Velocity Distribution in Turbulent Flow
7. Resistance to Flow in Smooth and Rough Pipes
8. Nikuradse's Experiments

9. Variation of Friction Factor

10. Friction Factor in Commercial Pipes

11. Turbulent Flow in Non - Circular Conduits

12. Hot Wire Anemometer



Flow through Pipes
1. Introduction
Losses of Head in Pipe
Derivation of Formulae for Different Losses
Relation between friction factor and wall shear stress
Minor Losses
Equivalent Length .
Hydraulic Grade Line and Total Energy Line Frnar o o

Pipes in Series or Compound Pipe ’ p3eee
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Equivalent Pipe-Dupit's Equation

Uy
(=)

. Flow through Siphon

—_
—_

. Uses of Siphon

Sudden Contraction

. Branching of Pipes S >

Uy
N

Uy
w

. Pipe line with pump
14. Flows through Nozzle
15. Water Hammer
Fluid Flow around submerged objects z Drag and Lift

1. Introduction

'
-

T
.

Types of Drag

Dimensional Analysis of Drag and Lift

Drag on a Sphere

ey
4
Tret

Karman Vortex Trail N

Drag on a Flat Plate

Flow past different objects

Development of Lift on Immersed Bodies

©® N o s W

Induced Drag on An Airfoil of Finite Length
9. Example
Impact of Free Jets
1. Introduction
2. Force exerted by Fluid Jet on Stationary Flat Plate

3. Force exerted by a Fluid Jet on Stationary Curved

Vane "

4. Force Exerted By a Fluid Jet on Moving Curved Vane Fiuld Sat striking stationary flat plate

Example



Manufacturing Processes (MEO2)
Audience: Students of Second Year Mechanical Engineering

Objective: At the end of the course the student will learn about the functions of casting
like making of pattern, mould, concept of plastic deformation, various forging processes,
extrusion, types ofdies, sheet metal operations, welding processes, different turning,
milling, grinding machines and their operations.

Contents

Pattern Making, Moulding and Casting
1. Introduction

Pattern

. § )
Plastics {If A

Moulding Sands e

. Testing of Moulding Sands [@% % 3

2
3
4
5
6. Cores
7
8
9

o) Match e v o G asus Lt “; "“w ) Gated
) R ‘ 7 -
fiat =t O~
Classification of Furnaces . i

. Zones in Cupola e Cate.

Gating Systems % 4 @ _

10. Defects in Casting (0 Sweww oot
'\ﬁ Tvoes of Pattern )

11. Investment Casting
12. Types of Plastics
Hot Working and Cold Working Processes

Force

Concept of Plastic Deformation

Hot Working and Cold Working

Classification of Rolling Mills Slip Plane
Tube Drawing

High Energy Rated Forming (HERF)
Classification of Forging Process
Extrusion

Sheet Metal Working or Press Working | Plastic Deformation J

© © N o o W N

Types of Dies
10. Sheet Metal Working Operation



Joining Processes

1.

2
3
4
5
6.
7
8
9

Introduction

. Manual Metal Arc Welding
. Gas-shielded Welding

. Methods of Oxy-acetylene Welding
. Ultrasonic Welding

Thermit Welding

. Electron Beam Welding
. Laser Beam Welding
. Explosive Welding

10. Plasma Arc Welding

11. Solders

12. Adhesives

Turning - Lathe Machines

1.

7.

o 1o W

Introduction

Classification of Machine Tools
Specifications of Engine Lathe
Accessories

Rake Angles on Cutting Tools

Taper turning methods

Change of gear trains for metric threads

Milling Machines

1.
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Introduction
Types of Milling Machine
Principal Parts of Milling Machine

Toolholding in the Horizontal Milling Machine

Standard arbor
Milling Cutters
Geometry of Milling Cutter

Operation Performed on Milling Machine

Accessories of Milling Machine

10. Methods of Indexing

Eanth

Electrode




11. Tool Holding Devices

12. Types of Drilling Machine

13. Drilling Machine Operations

Grinding Machines

1.

Introduction

. Types, Construction and Operation
. Tool and Cutter Grinders

. Internal Grinding Machines

. Surface Finishing Machines

2
3
4
5
6.
7
8
9

Making, Marking of Grinding

. Marking of Grinding Wheel
. Special Purpose Grinding Machine Tools

. Grinding Problems

10. Safety Precautions

Circular external grinding machine




Machine Design (MEQ3)
Audience: Students of Second Year Mechanical Engineering

Objective: At the end of the course the student will learn about the engineering materials

and properties, different stresses in machine parts, joints, brakes, clutches and flywheels,

Design of Cotter and Knuckle Joint.

Contents
Introduction

1.

Definition

. Classifications of Machine Design

. General Considerations in Machine Design
. General Procedure in Machine Design

. Presentation of Units and their Values

2
3
4
5
6.
7
8
9

Mass and Weight

. Laws of Motion
. Moment of Force

. Mass Density

10. Angular Momentum

Engineering Materials & their Properties

1.

Introduction

. Classification of Engineering Materials

. Selection of Materials for Engineering Purposes
. Physical Properties of Metals

. Mechanical Properties of Metals

2
3
4
5
6.
7
8
9

Ferrous Metals

. CastlIron
. Types of Cast Iron
. Alloy Cast Iron

10. Effect of Impurities on Cast [ron

11. Wrought Iron
12. Steel

Mass and Weiaht

i filoment of bulb needs a material Nke tungster
shich can withstand high temperatures without

\ nmdnennlnn dafnrmatine j
—

13. Steels Designated ted on the Basis of Mechanical Properties

14. Steels Designated ted on the Basis of Chemical Composition

15. Effect of Impurities on Steel



16. Free Cutting Steels
17. Alloy Steel
18. Stainless Steel
19. Heat Resisting Steels
20. High Speed Tool Steels
21. Spring Steels
22.Heat Treatment of Steels
23. Non-ferrous Metals
24. Bearing Metals
25. Non-metallic Materials
Manufacturing Considerations in Machine Design
1. Manufacturing Processes
2. Casting
3. Casting Design
4. Forging
5. Hot Working
6. Cold Working
7. Interchangeability
8. Fits
9

. Types of Fits

10. Basis of Limit System
11. Calculation Fundamental Deviation for Shafts

Simple Stresses in Machine Parts

Introduction .

Tensile Stress and Strain -EE— "EE 2 §3~ ’
Shear Stress and Strain ‘
Shear Modulus or Modulus of Rigidity
Working Stress EB‘ ghg T = N = S ol

Stresses due to Change in Temperature

. . Tensile stress and strain
Volumetric Strain \ J

N o 1k W N

8. Impact Stress
Torsional and Bending Stresses in Machine Parts

1. Introduction



Solid Shaft
Shafts in Series and Parallel
Bending Stresses in Beams

Assumptions in the simple theory of Bending

Moment of Resistance (MR)

Section Modulus for Various Shapes Torsional Stresses and Strains

Bending Stress in Curved Beams

© © N o ok W N

Principle Planes and Stresses
10. Analytical Method for Stresses Acting
11. Graphical Method for Stresses on Oblique Section
12. Theories of Failure under Static Load
13. Eccentric Loading
14. Shear stress distribution for beam sections
Variable Stresses in Machine Parts

1. Introduction

»

Methods of Reducing Stress Concentration

Fatigue Stress Concentration Factor

2. Fatigue and Endurance Limit BREROE..

3. Relation between Endurance Limit I I __( :

4. Stress Concentration due to Holes and Notches t t )
Reversed or cyclic stresses

5. ¥ J

6.

7.

Combined Steady and Variable Stress

8. Goodman Method for Combination of Stresses
Joints

1. Types of Rivets and their Use

Failures of Riveted joints
. Assumptions

Pitch and Edge Distance
Edge Distance

Bolt and Pin Connections

2

3

4

5

6. Steps for Calculating Strength
7

8. Definitions of Terms used in Bolts and Bolting
9

Introduction to Design of Riveted Connections

10. Introduction to Welded Connections



11. Design of Fillet Weld

12. Design of Welded Joint Carrying Axial Load
13. Brackets

14. Moment Resisting Connections

15. Simple Beam to Beam Connection

16. Design of Moment Resisting Connections

Brakes, Clutches, Flywheel
1. Brakes
2. Design and Analysis
3. Self- energizing
4. Double Shoe Brakes
5. Pivoted block brake with Long shoe
6. Distribution of pressure
7. Clutch
8. Single Dry Plate Clutch
9. Flywheel
Design of Cotter and Knuckle Joint '@Eﬁé ..
1. Design of Socket and Spigot Cotter Joint N |b-ded

. b
.

2. Design of Knuckle Joint

Dvtie oye & Nrset ang * 54

n
3. Design of Sleeve and Cotter Joint re “-# :




Thermodynamics (MEO4)

Audience: Students of Second Year Mechanical Engineering
Objective: At the end of the course the student will learn about tkarious sources of
energy, fundamental concepts and definitions, laws of thermodynamics, entropy, various

properties of steam, Boilers, heat transfer, fuel combustion.

Contents

Sources of Energy

1.

2
3
4
5
6.
7
8
9

Introduction

. Wind Power Plants

. Tidal Power Plants

Geothermal Power Plants
Bio Gas Plants

Direct Energy Conversion Systems

. Thermionic Conversion System

Magneto-hydrodynamics (MHD) System

Principle of Working of Reciprocating Steam Engine

10. Internal Combustion Engine

11. Gas Turbine

12. Reciprocating & Special Pumps

13. Air Compressor

14. Introduction to Refrigeration

15. Air Conditioning Systems

Fundamental Concepts and Definitions

1.

2
3
4
5
6.
7
8
9

Thermodynamics

. Analogy

Definitions

. Types of System

Macroscopic and Microscopic Approaches

Categories of Properties

. Types of Processes

Equilibrium State

. Types of Equilibrium

10. Zeroth Law

et Goat e




First Law of Thermodynamics
1. Firstlaw for a closed system undergoing a cycle
First Law for a Closed System Undergoing a Change of State
Different forms of stored Energy
Enthalpy
Energy of an Isolated System
First Law Applied to Flow Processes

Mass Balance and Energy Balance

©® N o e W

Some examples of Steady flow processes
9. Examples
Second Law of Thermodynamics
1. Qualitative Difference between Heat and Work
Energy Reservoirs
Refrigerator and Heat Pump
Reversibility and Irreversibility

Carnot Cycle

2
3
4
5
6. Reversed Heat Engine
7. Efficiency of the Reversible Heat Engine
8. Entropy
9. The Property of Entropy
10. The Inequality of Clausius
11. Applications of Entropy Principle
12. Processes Exhibiting External Mech. Irreversibility
13. Entropy and Disorder
14. Examples
Properties of Steam
1. Various Conditions of Steam
2. Properties of Steam
3. Use of Steam Table
4. Determination of Dryness Fraction
5. Examples

Boilers

1. Introduction
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Classification of Boilers

Selection of a Boiler

Fire Tube Boilers

Lancashire Boiler

Babcock and Wilcox Water Tube Boiler
High Pressure Boilers

Advantages of High Pressure Boilers

Advantages of a Benson Boiler

10. Safety Fittings

11. Control Fittings

12. Examples

Heat Transfer

1.

N o ke W

8.

Introduction

Thermal Conductivity

Flow of Heat through a Compound Media
Thermal Conductivity of Bad Conductors
Introduction of Radiation

Concept of Heat and Work

Types of Radiation Pyrometers

Examples

Combustion of Fuels

1.

© © N o s W N

Definition of a fuel

Solid fuels

Ultimate Analysis

Mining of petroleum

Thermal and catalytic processes
Reforming

Important properties of the fuel oils
Combustion Calculations

Examples



Thermal Engineering (MEO5)
Audience: Students of Second Year Mechanical Engineering

Objective: At the end of the course the student will learn about various sources of energy,
fundamental concepts and law of thermodynamics, ideal gases, testing of I. C. engine,
turbines, boilers, compressors, refrigeration and power transmission systems

Contents

Sources of Energies
1. Introduction
2. Conventional Energy Sources (Heat Energy)

3. Non Conventional Energy Sources (Solar)

Fundamental Concepts

1. Basic Concept of Pure Substance

Second Law of thermodynamics

\ CArnemdt Gat o o

2. System ‘

3. Types of System ‘

4. Properties & State of System f - ﬂ

5. Principle of Conservation of Energy |

6. First Law of Thermodynamics i ! ~
7. Steady Flow Energy Equation & Its Application ‘Ix
8.

9.

Violation on Kelvin Plank Statement
10. Concept of Perpetual Motion Machine
11. Application of Second Law

12. Heat pump

ldeal Gases

1. Introduction Concept of Ideal Gas
Charle's Law
Boyle's Law

Avogadro's Law

Characteristics of gas Constants

o 1ok W N

Various Gas Processes




7.
8.
9.

Isochoric Process
Isothermal Process

Adiabatic Process

10. Polytrophic Process

I. C. Engine Testing
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Heat Engine

Various Power Cycles

Carnot Cycle

Otto Cycle

Diesel Cycle

Duel Cycle

Classification of I.C Engine

Four Stroke Spark Ignition Engine

Four Stroke Compression Ignition Engine

10. Two Stroke Cycle Engine

11. Engine Powers

12. Motoring Test
13. Morse Test

14. Efficiencies of I. C. Engine

15. Heat Balance Sheet

Steam Turbines and Steam Condensers

1.

Steam Nozzle

. Types of Nozzles

. Applications of Nozzles

Steam Turbine

2
3
4
5. Types of Turbines
6.
7
8
9

Compounding
Governing of Turbine
Steam Condensers

Functions of Steam Condensers

10. Classification of Steam Condenser

.
SHR =

Workinag of Impulse Turbine

J




11. Features of Jet & Surface Condenser
12. Air Leakage in Condensers
13. Condenser Efficiency

14. Cooling Tower

Steam and Steam Boiler
1. Concept of Pure Substance
Generation of Steam at Constant Pressure

. Various Conditions of Steam

essure Gauge

Properties of Steam e

. Use of Steam Table

Quality of Steam

2

3

4

5

6. Vapour Processes
7

8. Determination of Dryness Fraction
9

Steam Boiler

10. Types of Boilers \ Bucket or Barrel Calorimeter J‘

11. Boiler Mountings and Accessories
12. Safety Fittings
13. Control Fittings

Gas Turbine
1. Introduction
Classification of Turbines
Constant Pressure Gas Turbine
Constant Volume Gas Turbine

. Applications of Gas Turbines

. Turbo Prope Engine

2

3

4

5

6. Turbo Jet Engine
7

8. Ram Jet Engine
9

Rocket Jet Engine
10. Rocket Fuel



Air Compressor

1.
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Introduction

Industrial Use of Compressed Air
Classification of Air Compressor

Single Stage Reciprocating Compressor
Two Stage Reciprocating Compressor

Compressor Efficiency

Multistaging of Air Compressor Single Stage Reciprocating Alr Compressor

X J

Need of Multistage Compression

Advantages & Disadvantages of Multistaging

Principles of Refrigeration

1.

. Types of Refrigeration

2
3
4
5
6.
7. Vapour Compression Cycle
8
9

Introduction

Principle of Refrigeration

Concept of COP f = = =
Refrigeration Effect & Units of Refrigeration '

Reverse Carnot Cycle

Refrigerants

. Applications of Refrigeration

10. Vapour Absorption Cycle

11. Electrolux Refrigeration

Power Generation System
1.
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Introduction

General Layout of Thermal Power Plant

Gas Turbine Power Plant

Classification of Gas turbine Power Plant

Nuclear Power Plant

Elements of Nuclear power Plant

\\ Ganern! | mumit of Thesmal Boser Blant j

Nuclear Reactor

Pressurized Water Reactor (PWR)



Theory of Machines (MEOG)
Audience: Students of Second Year Mechanical Engineg

Objective: At the end of the course the student will learn about fundamental concepts and
definitions, types of mechanisms and their study, velocity and acceleration, power
transmission devices.

Contents

Fundamentals
1. Definitions

Types of Links
Kinematic Pairs

Classification of Pairs Depending Upon Nature of Contact )

g1 s W N

Classification of Pairs Depending Upon Number of Relative e

Motions

Shaner Marhine

6. Classification of Pairs Depending Upon Nature of Relative
Motions Constrained Motion

7. Four Bar Mechanism

Types of Mechanisms
1. Introduction

Inversion
Inversions of Single Slider Crank Mechanism

Inversions of Double Slider Crank Chain

o W N

Inversions of Four Bar Chain Mechanism

Osciflating Cvlinder Fraine

Study of Some Common Mechanisms
1. Introduction

Mini Drafter Mechanism

Bicycle Rare Wheel Sprocket Mechanism
Mechanism of Two Stroke I. C. Engines
Reciprocating Air Compressor Mechanism
Crane Mechanism (Winch)

Geneva Mechanism

©® N o ok WD

Foot Operated Air Pump Mechanism



9.

10.
11.
12.

Ackermann Steering Mechanism
Differential Mechanism of Automobiles
Shaper Quick Return Mechanism

Paper Feed mechanism

Cams and Followers

1.

© 0 N o 1o W N
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Introduction

Classification of Followers / Knife Edged
Roller Followers

Flat Followers

Spherical Followers

Classification : Type of Motion of Follower
Classification: The Line of Motion of Follower
Classification of Cams / Radial or Disc Cams

Yoke Cam

. Pin Gear Cam

. Cylindrical or Drum Cam

. Different Follower Motions & Displacements
13.
14.
15.

Uniform Velocity
Simple Harmonic Motion

Uniform Acceleration & Retardation

Power Transmission Devices

1.

2
3
4
5
6.
7
8
9

10.
11.
12.

Introduction

Belt & Belt Drives

. Types of Belts

Slip & Creep

Determination of Tension Ratio in Belt Drives
Length of Belts

Power Transmission

Condition for Maximum Power Transmission
Rope Drives & Types

Chain Drives & Their Elements

Classification of Chains

Concept of Friction Wheel

. Cam With Roller Follower

Types of Belt

+
\




13. Classification of Gears

14. Laws of Gearing

15. Gear Trains & Their Types

Flywheels and Governors

1.

2
3
4
5
6.
7
8
9

Introduction

Forces Acting on Slider Crank Mechanism

. Turning Moment Diagram for Steam Engine

. Turning Moment Diagram for I. C. Engine

Mechanical Press

Concept of Fluctuation of Energy
Coefficient of Fluctuation of Energy
Coefficient of Fluctuation of Speed

Derivation for Energy Stored in Flywheel

10. Governor & Their Types

11. Functions of Governor

12. Comparison of Flywheel & Governor

Brakes and Dynamometers

1.

2
3
4
5
6.
7
8
9

Introduction to Brakes

Band Brakes

Combined Block & Band Brake
Internal Expanding Brake
Hydraulically Operated Brake

Pneumatically Operated Brake

. Vacuum Brakes

Introduction to Dynamometers

Classification of Dynamometers

10. Prony Brake Dynamometer

11. Belt Type Transmission Dynamometer

Friction and Clutches

1.
2.
3.

Introduction
Types of Friction

Classification of Friction

Force Acting On Single Slider Crank Mechanism
J

Block Brake




Laws of Friction

Uses of Friction

Types of Bearing

Frictional Torque for Simple Pivot Bearing

Frictional Torque for Conical Pivot Bearing

© © N o o

Single Plate Clutch
10. Multi Plate Clutch

11. Cone Clutch

12. Centrifugal Clutch

13. Screw Jack

Velocity & Acceleration
1. Velocity and Acceleration

-L’- &

Collar Bearing

1

Fat Cotar Bearng Conical Collar Bearnng




Quality Management System (MEQ7)
Audience: Students of Second Year Mechanical Engineering

Objective: At the end of the course the student will learn about Quality management till
the customer satisfaction, Quality improvement tool, different quality management
systems, quality audit and customer driven quality.

Contents

Introduction to Quality Managemen t System
1. Quality Defined
. The TQMEX Model

. Japanese 5-S Practice (5-5)
. How to implement 5-S in the organisation

. Core Concepts of TQM

. Cost of Quality
The luran triloav diaaram (from luran. 1086) )

2

3

4

5

6. Acceptable Quality Levels
7

8. Economic Models for Quality Costs !
9. Use of Quality Cost Information

10. Everyone is Involved

11. Ownership and Elements of Self-management

12. The Masters of Quality

13. The Japanese Gurus

14. Components of Strategy

Kaizen
1. Concepts of Kaizen
2. Kanban E
3. Kaizen Vs Innovation ® Cuszomer onestaton ® Camton
® TQC (toeal quality controt) ® Quaity smgrovement
4. Kaizen and Management o goandsion
® Actormuton ® Srul roug activities
5. Characteristics of CWQC @ Doyl S B ® Coopecative Wb
- (toesd productwe marageTert reatons
. martanance ® Froductiity Fmprovement
6. Kaizen Strategy N ® New-product Sevelopment
7. Anexample of management-oriented Kaizen |  The kizen umbrella J
8. Deming Cycle-PDCA Cycle-SDCA Cycle
9. Quality Function Deployment (QFD)



10. Building the House of Quality

11. Characteristics of Quality Circles

12. Role of Quality Circle Member

13. Qualities Required by a Facilitator

14. QCC and Employee Empowerment

15. Tips for a Successful Suggestion System

16. Procedure for Introducing the Suggestion System

Quiality Improvement Tools

1. Introduction
The Seven Statistical Tools
Histogram
Pareto Chart
Cause and Effect Diagram
Scatter Diagram

Control Chart

Construction of X bar and R Charts

© © N o s W N

Control Charts for Attributes
10. Graph

Quality Management Systems

1. Introduction o — Jl '

Quality Systems %

Quality Management Principles / -
e

Requirements of a Quality Management System

Quality Management Systems-Requirements % i

Quality Management System — v |

Management Responsibility

Resource Management 4 ol )

© © N o s W N

Product Realisation
10. Measurements, Analysis and Improvement
11. Benefits of an Environmental Management System

12. Environmental Management System Requirements



13. EMS Requirements

14. Implementation and Operation

Quality Audit

1. Introduction
Role of Quality Audit in International Trade
Responsibilities and Roles

Purpose of Quality Audit

S

Audit Terms & Definitions

Customer Driven Quality
1. Customer Focus
. Whatis a 'Customer?’

Identification of Customers Groups @

Customer Perception of Quality

Customer Feedback w

2
3
4
5
6. Service Industry and Quality
7
8
9

. Value in Service Industry
Customer Satisfaction and Retention
Buyer-Supplier Relationships
10. The Servqual Model



Metrology & Quality Control (MEQ8)
Audience: Students ofThird Year Mechanical Engineering

Objective: At the end of the course the student will learn abastience of measurement
based on units and standards. Metrology is concerned with the establishment,
reproduction, conservation and transfer of units afieasurements and their standards. It
involves precise measurements requiring the use of apparatus and equipments to permit
the degree of accuracy.

Contents

Introduction

What is Metrology

Legal Metrology

Need of Inspection
Mechanical Measurements
Measurement categories
General measurement scheme

Indian Institute of Technology

Madras Error estimation

Full factorial design

Linear Measurements

1.

Introduction

Line Graduated Measuring Instruments
How to use scale

Clamping shafts

Spring Calipers

7

i

Generate Data for

Design

Generate Data to Validate or
Propose a Theorv

for Commerce |

Mechanical Measurements

-t SHORT
RULE

CLAMPINC
SHARY

Used for measuring in
. cramped areas.




6.

7.

8.

9.

Outside Calipers
Surface Plates
Principle of Flat Surface Generation

Bench Centres

10. Box Straight Edge

11. Vernier Instruments

12. Graduations

13. Specification of Vernier Height Gauges

Limits, Fits and Gauges

1.

2.

3.

4.

o

~

Introduction

Specifying tolerances for given assemblies
Interchangeability

Minimum and Maximum Clearance
Minimum and Maximum Interference
Types of Gauges

Snap Gauges

Wear Allowance Consideration on Gauge Maker

Comparators
1. Introduction
2. Advantages and disadvantages

Mechanical Comparators

Reed type Mechanical Comparator

Specifying tolerances for given assemblies.

v

\ Fonter

Mearunng

Rack and Pininon




5. The Sigma Comparator
6. Diagrammatic sketch
7. Mechanical Optical Comparators

8. Zeiss Optotest Comparator

Measurement by Light -Wave Interference

1. Introduction

2. Interference of Two Rays

3. Interferometry Applied to Flatness Testing / ‘"'\\ 1 /
‘ | ¥ y 3
4. Checking the Flatness by above Method K1 7K ,f 7
ML PO el N
\‘- / Rewttant
5. Surface Contour Test | N w
6. Testing the parallelism of any surface \ J

Straightness, Flatness, Squareness

1. Introduction

2. Definition of straightness of a line in two planes
3. Test for Straightness by using Spirit Level

4. Flatness Testing

5. Parallelism, Equidistance and Coincidence

6. Parallelism between two trajectories

Testing of Parallelism

7. Coincidence or alignment

8. Squareness



Angular Measurement & Circular Division

1.

Introduction

Vernier and Optical Bevel Protractor
Optical Dividing Head

Use of Sine Bar

Sine Centre

Uses of angle gauges

Principle of the Autocollimator

ALALIe Dxade

Wors puecs
Acute angw
Mot

\ Vernier and Optical Bevel Protractor J

Uses of angle dekkor in combination with angle gauges

Heat Flux Measurement

1.

Measurement of heat flux

Foil type heat flux gage

Thin Film Sensors

Cooled thin wafer heat flux gage
Axial conduction guarded probe
Slug type sensor

Response of a slug type sensor with a

small heat loss

Temperature Measurements

1.

2.

3.

Thermometry or the science and art
Principle of a thermometer

Constant volume gas Thermometer

Typical factory assembled water
cooled foil gage

Ranges for Full Seak Owpet (10mV)y;
0105 Wabtyanr to 0t 3007 Warts'cuy
Respease Time (95% of 1 step fusctioa):
Vares witb beat fhs racge
0805000 Watts'cr = nuhseconds
Ofo S Winsinr = | 5%
Trapsducer Calibrason Accuacy:=3%
Repeatabidty: %y
Semstmnany: Up o 2\ (Wi

\cmmm

\wcdumvowmmw




4. Practical thermometry

5. Kelvin relations

6. How do we interpret the Kelvin relations

7. Platinum resistance thermometer

8. Bridge circuit for resistance thermometry

9. Four wire arrangement for lead wire compensation
10. Typical thermistor circuit for temperature measurement
11. Brightness temperature

12. Vanishing filament pyrometer

13. Ratio Pyrometry and the two color pyrometer

14. Response to step input

15. Surface temperature measurement

16. Conduction error in thermocouple



Refrigeration & Air Conditioning (MEQ9)
Audience: Students ofThird Year Mechanical Engineering

Objective: At the end of the course the student will learn abodifferent refrigeration
cycles, vapour absorption and compression systems, different air conditioning and air
distribution systems and insulation.

Contents

Introduction
1. Introduction to Refrigeration
Principles of Refrigeration
Need of Refrigeration
Applications of Refrigeration
Methods of Refrigeration Ice Refrigeration

Steam & Jet Refrigeration

Household Refrigeration

Ice Plant Schematic of 1ce Plant

© © N o 1o W N

Heat Pump
10. Concept of COP
11. Refrigerating Effect / Unit of Refrigeration

Refrigeration Cycles

1. Introduction

2. Reversed Carnot Cycle | —'JE

3. Bell Coleman Cycle ‘ﬁg«. il = |

4. Vapour Compression Cycle =nd :j: | . #

5. Superheating -~ — . '—-731 -

6. Sub Cooling = Ll_f_

7. Multistage VC Cycle | Schematic Dtagra ot Bell-Coleman Cycle p
8. Need of Multistage

9. Cascade Refrigeration



Vapour absorption system

Simple Vapour Absorption System
Practical Vapour Absorption System
Electrolux Refrigeration

Lithium Bromide Absorption System

gt N

Comparison of Compression & Absorption

Vapour Compression System Components
1. Introduction

Compressor

Classification of Compressor

Reciprocating Compressor

Condenser/Classification of Condenser

Expansion Device

N o ke W

Evaporator/Classification of Evaporator

Refrigerants
1. Introduction / Classification of Refrigerants
Primary Refrigerant
Secondary Refrigerant
Properties of Refrigerant
Properties of Ideal Refrigerant
Commonly Used Refrigerants
Eco Friendly Refrigerants

Concept of Ozone Layer

© 0 N o 1ok W N

Destruction of Ozone Layer
10. Selection of Refrigerant

11. Green House Effect

Air Conditioning and Psychrometry
1. Introduction
2. Necessity of Air Conditioning

3. Classification of Air Conditioning

= .}_HJUW A

Crrmcta Vammie & o ncmttnn Gt

Reciprocating Comprossor

Camvmt 1 rgg s

Datan s Law




Application of Air Conditioning
Concept of Body Comfort

Basic Vapour Compression System
Psychrometric Properties of Air

Dalton's Law of Partial Pressure

© © N o 1os

Psychrometer / Types of Psychrometer
10. Psychrometric Chart

11. Psychrometric Processes

12. Evaporative Cooling

13. Different Types of Evaporative Coolers
14. Sensible Heat Factor

Principles of Load Estimation
1. Concept of Heat Load
Heat Source as Outdoor
Heat Transfer due to Conduction (Single Slab)
Heat Source as Indoor

Calculation of Total Heating & Cooling

A T

Determination of Refrigeration Capacity

Air Distribution System
1. Elements of Air Distribution System
Fans - Centrifugal Fan & It's Types
Axial Flow Fan & It's Types
Ducts
Different Duct Systems
Selection of Duct
Care & Precautions while Laying of Ducts

Losses in Duct

O 0 N o 1o W N

Air Distribution Outlet

I T 1T 1 1
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Conduction Through Composite Slab (Wall) J




Insulation

1.

A

Introduction

Types of Insulation Materials
Insulating Materials

Properties of Insulating Material
Properties of an Ideal Insulator

Methods of Applying Insulation

Air Conditioning Systems

1.

N o ke W

Introduction

Window Air Conditioner
Split Air Conditioner
Package Air Conditioner
Summer Air Conditioning
Winter Air Conditioning

Year Round Air Conditioning

Insulation Applled to Hot Surface

v




CNC Machine(ME10)
Audience: Students of Third Year Mechanical Engineering

Objective: At the end of the course the student will learn abokky concepts of CNC
machines, controllable machine parts, tools, programming, programmable function and
NC programming.

Contents

Key Concepts of CNC
1. Fundamentals of C.N.C

2. Machine Components f I./
3. Understanding C.N.C. Motion Types [
/ ¥
4. The Form of Compensation
q"( \
5. The Importance of Program Formatting " ey |
6. Methods for C.N.C. Programming ‘ Convectional Machine Slide Movement

7. The two most basic Operation Panels
8. The Modes of Machine Operations

9. The Key Sequences of Operation

10. Verifying C.N.C. Programs Safely

Controllable Machine Parts
1. CNC Lathe and CNC Milling Machine ‘

2. Introduction

3. Direct Measurement

4. Work Spindle

5. Tool Changers CNC lathe (Horizontal type)

6. Rotation and other Feed Axes



Tools

1. Introduction

2. Tool Holders

3. Tool Dimensions Tooling System, Milling )
, -
Programmable Functions
1. Introduction ot and edtason |
# 0 yrogem ond r.
0 >eosed
2. Supplimentary Interpolation
tool
3. Machine Functions Control
CNC System
\ J

Control System Components

1. Control pendant
2. Programming
3. Operating Controls for Machine Functions

4. Operating Controls for Programming

5. External Auxilary Equipment

CNC System Componets

\ J
Metal Cutting Control Parameters
1. Metal Cutting
2. Influence-Factor Machine
3. External Auxiliary Equipment
4. Additional Information ‘;;Ecz%
5. How the Computer Works
6. Metal Cutting Parameters
3

7. CNC Machine Characteristics



8. Tool and Coolant

9. Types of Chips

10. Metal Cutting Data for Turning

11. Spindle Speed, Cutting Speed

12. Technological Metal Cutting Fundamentals

13. Co-Ordinate System with two Axes

14. Geometrical Fundamentals for Programming

15. Cutter Radius or Tool Point Radius Compensation

NC Related Dimensioning

1. Introduction 0o e
i ’ &
2. Absolute and Incremental Dimension l h x
1 )
3. Contour of turned parts | \
4. Dimensioning Possibilities for Straight Lines 2 I 7;'_.;‘,. ..":."}”.;L" <
\ Ahcnlute l':u\Ml"\-Ooc _J
Programming
1. Introduction
Camcretre T Sevchogeal
informaton Information
2. Geometric Programming with Cut Distribution L
3. Programming of Technological Data | - l

| Wegs

The Linking Geometric & Technological Information
{to form Machininina Steps

Function and Build of NC Program \ J

1. Introduction

2. Machining by NC program

3. Subroutines

4. Important Programming Instructions

5. Rapid Traverse (GOO)



6. Radial Arc clockwise. Counter clockwise
7. Program Preparation Methods

8. Planning office and workshop

9. Computer Programming

10. Programming Data

11. Workpiece  Drawing, Operation
Layout, Cutting Data Tables

12. Programming the outer Contour and Slot

O ree

g g0

DG I




Mechatronics (MEL11)
Audience: Students of Third Year Mechanical Engineering

Objective: At the end of the course the student will learn aboMeasurement Systems,
Electric Circuits and Components, Semiconductor Electron®gstem Response, Analog
Signal Processing using Amplifiers, Digital Circuits, Microcontroller Processing and
Interfacing, Data Acquisition, Sensors, Actuators.

Contents

Measurement Systems
Electric Circuits & Components
1. Introduction
Basic Electrical Elements
Kirchhoff's Laws
. Voltage and Current Sources and Meters

. Thevenin and Norton Equivalent Circuits

2
3
4
5
6. Alternating Current Circuit Analysis
7. Power in Electrical Circuits

8. Transformer

9. Impedance Matching

10. Grounding and Electrical Interference

Semiconductor E lectronics

1. Introduction
Understanding Electronic Devices
Junction Diode

Bipolar Junction Transistor

i W N

Field Effect Transistors

System Response
1. Introduction
Amplitude Linearity
Fourier Series Representation Of Signals

Bandwidth and Frequency Response

S

Phase Linearity



6. Distortion of Signals

7. Dynamic Characteristics of Systems
8. Zero-Order System

9. First-Order System

10. Second-Order System

11. System Modeling and Analogies

Analog Signal Processing Using Operational Amplifiers
1. Introduction

Amplifiers

Operational Amplifiers

Ideal Model for the Operational Amplifier

Inverting Amplifier

Noninverting Amplifier

Summer

Difference Amplifier

© © N o s W

Instrumentation Amplifier

(U
(=)

. Integrator

—_
—_

. Differenttiator

=
N

. Sample And Hold Circuit
13. Comparator

14. The Real OP Amp

Digital Circuits
1. Introduction
Digital Representations
Combinational Logic and Logic Classes
Timing Diagrams
Boolean Algebra
Design of Logic Networks
Expression Given a Truth Table

Sequential Logic

© © N o s W N

Flip-Flops



10. Applications of Flip-Flops
11. TTL and CEMOS Integrated Circuits
12. Decade Counter

13. Integrated Circuit System Design

Microcontroller Programming & Interfacing
1. Microprocessors and Microcomputers

Microcontrollers

The PIC16F84 Microcontrollers

Programming a PIC

PIC Basic Pro

Using Interrupts

Interfacing common PIC peripherals

Interfacing to the PIC

© © N o s W N

Method to Design a Microcontroller

Data Acquisition
1. Introduction
2. Quantizing Theory
3. Analog-to-Digital Conversion
4. Digital-to-Analog (D/A) Conversion

Sensors

Introduction

Position and Speed Measurement

Stress and Strain Measurement
Temperature Measurement

Vibration and Acceleration Measurement

Pressure and Flow Measurement

N o 1k w N

Micro-electromechanical Devices



Actuators

1.

2
3
4
5
6.
7
8
9

Introduction
Electromagnetic Principles
Solenoide and Relats
Electric Motors

DC Motors

Stepper Motor

Selecting a Motor
Hydraulics

Hydraulic Valves

10. Pneumatics



Power Plant Engineering (ME12)

Audience: Students of Final Year Mechanical Engineering

Objective: At the end of the course the student will learn abqudwer plant cycles, Steam,
Diesel, Gas Turbine, Hydro ElectritNuclear Power Plants, conventional and non
conventional power generation, Economics of power generation.

Contents

Introduction

8.

9.

Introduction

Sources of Energy

Fuels

Classification of Fuels

Energy Stored in Water
Nuclear Energy

Wind Power

Characteristics of Wind Power

Solar Energy

10. Tidal Power

11. Geothermal Energy

12. Thermo Electric Power

13. Principal Types of Power Plants

Power Plant Cycles

1.

2.

3.

Introduction
Classification of Power Plant Cycles

Rankine Cycle

-

\ Biomass }

Various Forms of Energy

Rankine cycle




4. Reheat Cycle

5. Regenerative Cycle

6. Advantages & Disadvantages of Regen. Cycle
7. Binary Vapour Cycle

8. Analysis of Binary Vapour Cycle

9. Otto Cycle

10. Diesel Cycle

11. Dual Combustion Cycle

Steam Power Plant
1. Introduction
2. Classification of Steam Power Plant
3. Layout of a Modern Steam Power Plant
4. Components of a Modern Steam Power Plant
5. Fuel Handling
6. Coal Handling Systems
7. Combustion Equipment for Steam Boilers
8. Fluidised Bed Combustion (FBC)
9. Ash Handling
10. Dust Collection - l Ly @& EE
11. Chimney Draught |

12. Boilers

. Production of slectric energy by steam power plant

13. Accessories
14. Feed Water Heaters & Evaporators

15. Steam Nozzles



16. Steam Turbines

17. Steam Condensers

18. Cooling Ponds & Cooling Towers
19. Feed Water Treatment

20. Piping System

21. Advantages & Disadvantages of Power Plants

Diesel Engine Power Plant
1. Introduction
2. Advantages & Disadvantages
3. Application of Diesel Power Plant
4. Site Selection

5. Heat Engines

6. Classification of I. C. Engines

Aie conded | € snaine

7. Different Parts of I. C. Engines

8. Terms Connected with I. C. Engines

9. Four Stroke Cycle Diesel Engines

10. Two Stroke Cycle Diesel Engines

11. Comparison of Four & Two Stroke Engines
12. Comparison of Petrol & Diesel Engine

13. Essential Components of Diesel Power Plant
14. Combustion Phenomenon in C. I. Engines
15. Delay Period in C. I. Engines

16. Basic Designs of C. I. Engines

17. Supercharging



18. Operation of a Diesel Power Plant
19. Diesel Engines used for Diesel Power Plants

20. Layout of a Diesel Engine Power Plant

Gas Turbine Power Plant
1. Introduction
2. The Simple Gas Turbine Plant
3. Performance Terms
4. C(lassification of Gas Turbine Power Plants
5. Merits & Demerits of Gas Turbines
6. Constant Pressure Combustion Gas Turbines
7. Constant Volume Combustion Turbines
8. Gas Turbine Fuels
9. Effect of Operating Variables on Thermal Effi.
10. Combination Gas Turbine Cycles
11. Operation of a Gas Turbine
12. Gas Turbine Power Plant Layout
13. Components of Gas Turbine Power Plant
14. Arrangements of Gas Turbine Power Plants
15. Effect of Thermodynamic Variables on Air Ratio
16. Free Piston Engine Plant

17. Relative Thermal Eff. of Different Cycles




Hydro -Electric Power Plant
1. Introduction
2. Application of Hydro-Electric Plant
3. Advantages & Disadvantages o y
4. Selection of site for a Hydro-Electric Plant

5. Essential Features of Hydro-Electric Plant e -

6. Classification of Hydro-Electric Plant

L Plow Sheet of Mvdro-slactric Power Plant |

7. Hydraulic Turbines \ J

8. Plant Layout

9. Hydro Plant Auxiliaries

10. Hydro Plant Control

11. Electrical & Mechanical equip. in a Hydro Plant
12. Underground Hydro Plants

13. Automatic & Remote Control of Hydro Station
14. Safety Measures in Hydro-Electric Plant

15. Hydrology

Nuclear Power Plant

1. General Aspects of Nuclear Engineering
2. Nuclear Power Systems

3. Nuclear Reactors

Hydrogen atom Hydrogen atom

4. Selection of Materials for Reactor Components

Dalton's atomic theory

5. Metals for Nuclear Energy
6. Advantages of Nuclear Power Plant

7. Nuclear Plant site selection



8.

9.

Application of Nuclear Power Plants

Economics of Nuclear Power Plants

10. Safety Measures for Nuclear Power Plants

11. Nuclear Power Plants in India

12. Future of Nuclear Power

13. Useful By-Products of Nuclear Power Generation

Combined Operation of Different Power Plants

1.

2.

General Aspects

Advantages of Combined Operation of Plants
Load Division between Power Stations
Combination of Hydro-Electric & Steam Plant
Combination of Run-Of-River & Steam Plant
Comb. of Pump Storage & Steam/Nuclear Plant
Co-ord. of Hydro-Electric & Gas Turbine Station

Co-ord. of Different Types of Plants

Economics of Power Generation

1.

Introduction

Terms & Definitions

Principles of Power Plant Design
Location of Power Plant

Layout of Power Plant Building
Cost Analysis

Selection of Type of Generation

GEMERATION ﬁ TRANSMISSION
|

customins b oarEaUnoN

Economics af Power Generation




8. Selection of Power Plant Equipment
9. Economics in Plant Selection

10. Economic Load Sharing

Non-Conventional Power Generation & Direct Energy Conversion
1. Introduction
2. Wind Power Plants
3. Tidal Power Plants
4. Solar Power Plants

5. Geothermal Power Plants

6. Direct Energy Conversion Systems
7. Direct Energy Conversion Systems
Plant Instrumentation

1. General Aspects

2. Classification of Instruments @
3.

Pressure Gauges
4. Thermometers

5. Liquid Level Gauges

6. Flow Meters \

LT ihe Manamaber

7. p-H Measuring Instruments

8. Gas Analysers

9. Humidity Measuring Instruments
10. Impurity Measuring Instruments
11. Speed Measuring Instruments

12. Steam Calorimeters & Fuel Calorimeters



Major Electrical Equipment in Power Plants

1.

8.

0.

Introduction

Generating Equipment

Transformers
. - |
Switchgear o
. - {
Protection of Electrical Systems ‘
Short Circuits in Electrical Installations a2
Elementry Generator

Control Room
Earthing of a Power System

Electrical Equipment Layout

10. Voltage Regulation

11. Transmission of Electric Power

12. Substations

13. Indian Electricity Act

Pollution & Its Control

Introduction

Pollution from Thermal Power Plant - £

oo Y
Pollution from Nuclear Power Plant m

Pollution from HydroElectric, Solar Power Plant




CAM & Automation (MEL3)

Audience: Students of Final Year Mechanical Engineering

Objective: At the end of the course the student will learn abcatitomation, distributed
control system, architecture of process control unit, man machine interface, and industrial
automation.

Contents

Introduction to Automation

1. Introduction to Automation

Distributed Control Systems

1. Introduction to Distributed Control Automation and Control Technologies in the
Production System

2. Reasons for Instrumentation

3. Categories of Instruments

4. Analog vs Digital

5. Control Using Computers !
6. Distributed Control Concepts T o (-
7. There are three possible modes of interaction e

8. Process Control and Process Management

9. Overall Control Configuration

10. Hardware of a Distributed Control System
11. Process Units

12. Data Communication

Architecture of Process Control System

1. Introduction
2. Types of Process Control Units

3. DCS with single-loop controllers only




4. DCS with both single-loop & multi-loop controllers
5. Structure of Process Control Units

6. Single-loop Controller

7. Multi-loop controller

8. Process input cards for Analog Input Signals

9. Digital Input Processing

10. Single-loop controller

11. Analog Controllers

Man Machine Interface

1. Introduction
2. The operator Station Structure

3. Functions of the Operator Station

Introduction to Industrial Automation

1. Introduction
2. Industrial Communication Networks
3. Transmission Media

4. Transmission Methods

Introduction to Sequence Control, PLCs and RLL

1. Industrial Example of Discrete Sensors
2. Comparing Logic and Sequence Control
3. Evolution of the PLC

4. Application Areas

—FEey |
| e

: sl T o-m
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An Industrial Logic Control Exampie




5. Special Purpose Modules

6. The Software Environment and Programming
7. Programming Languages

8. Typical Operands of PLC Programs
9. Realization of off-delay timer

10. Operation Set

11. Requirements Analysis

12. Design of RLL Program

13. Function Block Diagram (FBD)

14. Divergence of a Selective Sequence
15. The PLC Hardware Environment

Control of Machine Tools
1. CNC Lathe (Horizontal Type)

il
"“ e
g

2. Direct Measurement

3. Hydraulics

Direct position messurament

4. Pneumatics . s

Electric Drives
1. Learning Objectives

2. Concept of Electric Drive

¢ \ (4
3. Single Phase DC Drives . -
4. Single-phase Half-wave Converter Drives Saperotsiy Gosied 6 oter i

5. Single-phase Semiconverter Drives
6. Three-phase half-wave converter drives

7. Three-phase Full-converter Drives



8. Three-phase Dual Converter Drives

9. Chopper Drives

10. Two-quadrant Chopper Drives

11. Induction-Motor Drives

12. Stator Voltage and Frequency Control

13. Analysis of induction motor with chopper control
14. Synchronous MotorzGeneral

15. Synchronous Motor with Different Excitations
16. Different Torques of a Synchronous Motor

17. Salient Pole Synchronous Motor

18. Hunting or Surging or Phase Swinging

Networking of Sensors, Actuators & Fieldbus
1. Introduction

2. Motivations for the Fieldbus
[T TURALLL Jlpsis
Gre “© WS

3. Fieldbus Topology

4. The Physical Layer

Troe and Bus Structures for Fleldbus

5. The Data Link Layer

6. The Link Active Scheduler (LAS)
7. Acyclic/Unscheduled Communication
8. The Fieldbus Message Sublayer (FMS)

9. Realisation of Distributed Control Functions



Introduction to Robotics

1.

Automation
Subsystems in Robot
The Robot Control

Manipulators

Main bodies type

The End Effectors
Transmission Types
Tasks Planning for robots

Part selection by camera

Robotics Mechanisms

1.

Introduction

Forward or direct kinematics

Accuracy & repeatability of EE of manipulator
Mechanism analysis

Spatial Manipulators

Transmission Angle

Decoupling of motion

Decoupling of motion

Grippers in manipulators



Energy Audit & Managements (ME14)
Audience: Students of Final Year Mechanical Engineering

Objective: At the end of the course the student will learn abordrious fundamentals of
energy, its planning, monitoring, performance, etc.

Contents

Basics of Energy and Its Various Forms
1. Definition

Energy Conversion

Grades of Energy

Electricity Tariff
Time of Day (TOD) Tariff

Energy conversion

Thermal Energy Basics J
Specific Heat

Conduction
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Thermal Radiation

Energy Scenario
1. Introduction
Primary and Secondary Energy
Commercial Energy and Non Commercial Energy
Renewable and Non-Renewable Energy

Global Primary Energy Reserves

Final Energy Consumption

Long Term Energy Scenario for India

2
3
4
5
6. Indian Energy Scenario
7
8
9

Energy and Environment Mot ) aFem
10. Heavy Metals and Lead (o) (N | o e
11. Energy Conservation and its Importance L tator primery and secondury soerces

12. What is Energy Conservation?
13. Energy Strategy for the Future
14. Long-term strategy

15. The Energy Conservation Act



Electrical System

1.

2
3
4
5
6.
7
8
9

Introduction to Electric Power Supply Systems

Power Generation Plant

. Transmission and Distribution Lines

Cascade Efficiency
Electricity Billing
Electrical Load Management

Location of Capacitors

. Transformers

. Voltage Fluctuation Control

10. System Distribution Losses

11. Electronic Switching Power Converters

Energy Monitoring and Targeting

1.
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Definition

Elements of Monitoring & Targeting System
Data and Information Analysis

Relating Energy Consumption and Production
CUSUM

The Case Study

Energy Action Planning

1.

2
3
4
5
6.
7
8
9

Introduction

Energy Management System
Energy Manager

Form A Dedicated Energy Team
Institute an Energy Policy
Establishing Baseline

. Analysis and Evaluation

Set Goals

Determine Scope

10. Estimate Potential for Improvement

11. Force Field Analysis




12.
13.

Determine Roles and Resources

Recognize Achievements

Lighting System

1.
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Introduction

Basic Terms in Lighting System and Features
Recommended Illuminance Levels
Methodology of Lighting System

Case Examples

Energy Saving Potential in Street Lighting
Some Good Practices in Lighting

Light distribution

Electric Motors

1.
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Introduction

Motor Types

Motor Characteristics

Motor Efficiency

Field Tests for Determining Efficiency
Motor Selection

Energy-Efficient Motors

Stray Load-Losses

Motor Loading

. Sizing to Variable Load

. Rewinding Effects on Energy Efficiency
. Speed Control of AC Induction Motors

. Motor Speed Control Systems

Energy Efficient Technologies in Electrical Systems

1.

2
3.
4

Maximum Demand Controllers
Maximum Demand

Automatic Power Factor Controllers

. Automatic Power Factor Control Relay

Induction Motors




Minimising Watts Loss in Motors

. Technical aspects of Energy Efficient Motors

5
6
7.
8
9

Eddy Current Drives
Energy Efficient Transformers

Electronic Ballast

10. Energy Efficient Lighting Controls
11. Timed Based Control

12. Types and Features

Performance Assessment of Motors & Speed Drives

1.
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Introduction

Performance Terms and Definitions
Efficiency Testing

Determining Motor Loading

Performance Evaluation of Rewound Motors
Factors for Successful Implementation

Information needed to Evaluate Energy Savings

A Home Energy Audit

1.
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Introduction

Objectives

Observation

Actions

Heat Bandits

Air infiltration

Material "R" per inch thickness
Roof Overhang

Home Energy Audit Data

Energy Efficiency in Thermal Utilities

1.
2.
3.

Fuels and combustion
Properties of Liquid Fuels

Storage of Fuel oil



Properties of Coal

Significance of Various Parameters
Chemical Properties

Preparation of Coal

Properties of Gaseous Fuels
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Combustion

10. Combustion of Oil

11. Combustion of Coal

12. Combustion of Gas

13. Boilers

14. Boiler Systems

15. Pulverized Fuel Boiler

16. Conductivity as Indicator of Boiler Water Quality
17. External Water Treatment

18. Energy Conservation Opportunities

19. Case Study

20. Steam System

21. Steam Distribution

22. Guide for proper drainage

23. Disadvantages of the inverted bucket steam trap
24. Bimetallic Type

25. Lifting the Condensate

26. Energy Saving Opportunities

27.Furances

28. Heat Transfer in Furnaces

29. These furnace losses include

30. Direct method

31. General Fuel Economy Measures in Furnaces
32. Insulation and Refractories

33. Types and Application

34. Calculation of Insulation Thickness

35. Simplified Formula for Heat Loss Calculation

36. Classification of Refractories



37.Insulating Materials

38. Selection of Refractories

39. FBC boilers

40. Types of Fluidised Bed Combustion Boilers

41. Circulating Fluidised Bed Combustion (CFBC)
42. Advantages of Fluidised Bed Combustion Boilers
43. Cogeneration

44. Prime Movers for Cogeneration

45. Waste Heat Recovery

46. Commercial Waste Heat Recovery Devices

Energy Efficiency In Electrical Utilites
1. Compressed air system
Reciprocating Compressors
Compressor Performance
Blowers in place of Compressed Air System
Leakage Detection by Ultrasonic Leak Detector
HVAC and Refrigeration System
Performance Assessment of Refrigeration Plants

Fans and blowers
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Fan Performance Evaluation

10. Air flow measurement

11. Energy Saving Opportunities

12. Pumps and Pumping System

13. Efficient Pumping System Operation
14. Flow Control Strategies

15. Meeting variable flow reduction

16. Cooling Tower

17. Factors Affecting Cooling Tower Performance
18. Efficient System Operation

19. Diesel Generating system

20. Selection and Installation Factors

21. Operational Factors



Energy Performance

1.

2
3
4
5
6.
7
8
9

Assessment of Boilers

Measurements Required for Direct Method Testing

. Test Conditions

Energy Performance Assessment of Furnaces
Energy Performance Assessment of Cogeneration
Energy Performance Assessment of Heat Exchangers
Performance Terms and Definitions

Energy Performance Assessment of Motors

Factors for Successful Implementation

10. Fans and Blowers

11. Traverse point determination for round duct

12. Determination of Fan Pressure

13. Water Pumps

14. Compressors

15. HVAC Systems

16. Application of Non-Conventional

17. Solar Electricity Generation

18. Applications

19. Tidal and Ocean Energy



Renewable Energy Sources (MEL5)

Audience: Students of Final Year Mechanical Engineering
Objective: At the end of the course the student will learn abadifferent energy sources
like Solar, wind, geothermal, bio energy.

Contents

Introduction to Energy Sources
1. Introduction

Wind Power Plants

Tidal Power Plants

Solar Power Plants

Geothermal Power Plants

Bio Gas Plants
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Direct Energy Conversion Systems Four blade Dutch windmill

The Solar Energy

Solar Radiation Geometry
Empirical equations

Liquid Flat-Plate Collectors
Solar Air Heaters

Methods of Classification

Types of Concentrating Collectors
Cylindrical Parabolic Collector

Heliostats
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Thermal Energy Storage

10. Sensible Heat Storage Mo

1ed pae o mwuue e
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11. Latent Heat Storage Diagram illustrating the angle of incidence 0, the
Zenith angle i, the solar altitude angle o, the slope §
and the surface azimuth angle ¥

12. Thermochemical Storage <

13. Solar Pond

14. Economic Analysis

15. Photovoltaic Conversion
16. Conversion Efficiency

17. Actual Efficiency Values



Wind Energy

1.
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10.
11.
12.
13.

Wind Electrical Systems

Historical Background

Tip Speed Ratio

Power Contained in Wind

Thermodynamics of Wind Energy

Efficiency Limit for Wind Energy Conversion
Efficiency Limit for a Thrust-operated Converter
Types of Wind Energy Conversion Devices
Power Coefficient

Wind Turbine Ratings and Specifications
Wind Electrical Systems

Aerodynamic Efficiency

Design of the Wind Turbine Rotor

Geothermal Energy

1.

2
3
4,
5

© N o

Introduction

Geothermal Sources

Hydrothermal (Convective) Resources
Vapour Dominated Systems

Characteristics of Geothermal steam electric
plants

Liquid-Dominated Systems

Geopressured Resources

Comparison of Flashed & Total Flow Concept

Interconnection of Geothermal Fossil Systems

. Prime-Movers for Geo. Energy Conversion
. Space Heating
. Process Heating

13.

Material Selection for Geothermal Power Plants

14. Geothermal Exploration

15.
16.

Operational and Environmental Problems

Geothermal Energy in India




Bio Energy

Introduction

Biomass Types & Sources
Biomass Technologies
Pyrolysis

Combustion

— wrass

Gasification

= Oryryg

Liquid Biofuels

Energy Conversion Technology

e Pty Pote
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Environment

10. Biomass Implementation

= Beduction fone
11. Economy
o Cruiatium pore

12. Benefits

= ANiayer

13. Conversion of Biological Material

14. Heat Production from Biomass % Schematic diagram of an uplift gasifier )

15. Composition
16. Biogas

17. Fuel Production from Biomass



Robotics & Automation (MEL6)

Audience: Students of Final Year Mechanical Engineering

Objective: At the end of the course the student will learn abordgbotics mechanism,
actuators for robots, trajectory planning, robot dynamics and control, actuator dynamics
and PD, PID control for robot.

Contents

Introduction to Robotics

1. Automation
Subsystems in Robot
The Robot Control
Manipulators
Main bodies type
The End Effectors

Transmission Types

Tasks planning for robots A : 4

e L A

Part selection by camera

Robotics Mechanisms
1. Introduction )

Forward or direct kinematics \

Accuracy & repeatability of EE of manipulator ‘

Mechanism analysis !

Spatial Manipulators ' § ¥ | ‘;: ) § |

Transmission Angle

Decoupling Of motion Stewart Platform Spatial Paraliel Chain - closed |
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Grippers in manipulators

Actuators for Robots
1. Drives in Manipulators 400, il
2. DC servo motor selection for intermittent

3. AC Servomotors




Trajectory Planning

1.
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Introduction

Continuous trajectories

Cubic Fit for Two Given Positions
AC Servomotors

Condition

Use of Higher Degree Polynomials

Robot Manipulators Kinematics

1.

S R

Introduction

Specifying position & orientation of rigid bodies
Euler Angles

Fixed frame rotation

Homogenous Coordinates

Robot Dynamics & Control

1.

Fundamentals of Dynamics
Dynamical Equation
Inertia

Coriolis component of acceleration

. Why Coriolis component of acceleration Exist

2
3
4
5
6.
7
8
9

Why to study Robot Dynamics & Control
Micro-sensors
Fabrication Sequence of Magnetic Microactuator

Lagrangian Formulation for 2-R Manipulator

10. Introduction to Control

Actuator Dynamics & PD, PID Control

1.

AT S

Actuator dynamics

Types of Servo-Motors

Information about Control Strategies
Control Strategy for PD control is

Equivalent Spring-Mass-Damper system along

Foiier smoime

mgsing

Servo Motor




Non Destructive Testing (CE20

Objective: At the end of the course the student will learn about various non destructive testing
method like ultrasonic testing, radiographic testing, magnetic particle testing, liquid penetrant
testing, eddy current testing, etc.

Contents

Ultrasonic Testing
1. Scientific Principles

2. Construction of Probes v | & E: ‘

3. Tests on welded joints -

4. Ultrasonic Flaw Detector s J
5. Advanced Ultrasonic Testing Technology

Radiographic Testing
1. Scientific Principles

Gamma Rays

2. ‘
3. Industrial X-Ray Films ' i ..
4. d

High Resolution Radiography -

Principie of radiographic mspection

Magnetic Particle Testing 7
1. Scientific Principles
2. Methods Of Demagnetization
Liquid Penetrant Testing
1. Scientific Principles :
2. Selection of Method and Type of Liquid \
3. Uses and Advantageous
Eddy Current Testing
1. Principle Peastrant Testing
2. Factors affecting the eddy current 3 -4
3. Instrumentation For ECT
4. Inspection 0f Welds
5. Advanced Eddy Current Testing
6. Remote Field ECT
7. Computer Modelling Of ECT
8. Digital Signal Processing
9. Eddy Current Imaging



Acoustic Emission Technique

(.~;
1. Principle of Acoustic Emission Testing SO ")u
2. On-Line Monitoring Of Welds By Acoustic Emission = v ?‘,.;.’“; e
3. Experimental Setup I = '
4. Advantages of AET For Weld Monitoring o N “'/X >0
5. Applications of AET For Monitoring T
6. AET for Structural Integrity Monitoring SRR
Experimental um; during spot welding
A J
Leak Testing P o=
1. Introduction =
- o

2. Methods of Pressure Leak Detection 3 o rene — L_{f .
3. Halogen, Hydrogen and Sulphur Hexa-Fluoride —— P

Detectors 7[ -
4. Helium Leak Testing of A Large Volume Pipeline - L —

Malogen lean detestor
Thermography Testing X J
1. Basic Principle - 0_1
2. Detectors And Equipment 9 n 43
: - .

Block disgram of a nen-contact thermography system

W >




Workshop Technology (FYEQ7)

Audience: Students ofMechanicalEngineering

Objective: At the end of the course the student will learn abduhdamentals of metals and alloys

their properties, testing and inspection, pattern making, casting, smithy and forging, welding,

fitting, machine tools, theory of metal cutting and automated machines.

Contents

WORKSHOPTECHNOLOGYI

Introduction

1.
2
3
4
5.
6
7

Industrial
1.
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13.

14
15

Introduction

Engineering Metals

. Classification of Manufacturing Processes

Plant Layout
Types of Plant Layout
Indian Standard System of Limits and Fits

. Shop Layout

Safety
Introduction
The Planning Stage

Safety Measures in Construction Work

Process Layout (Functional Layout)

Safety in Handling Hoisting Equipment and Conveyors

Protection in Storage and Manual Handling of Material

Concept of Accident

Common Sources of Accidents
Common Methods of Protection
Electrical Hazards

. First Aid Measures

. Human Factors in Machine Equipment Safety

. Reducing Industrial Noise
Personal Ear Protectors
. Fire Prevention

. Guarding of Machines



16. Factories Act Regulation with regard to Safety
17. Precautions in the Maintenance Work

18. Legislations on Safety

19. Legislation on safety in India

20. Safety Symbols

Fundamentals Of Metals And Alloys

Introduction

Structure of Solids

Space Lattice or Crystal Lattice

Types of Space Lattices

Atomic Packing Factor and Coordination Number
Formation of Grains or Crystals (Solidification of Metals)
Effect of Grain Size on Mechanical Properties

Bonds in Solids
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Types of Primary Bonds
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. Comparison of Properties between lonic, Covalent and Metallic Solids

—_
—_

. Types of Secondary Bonds

—_
N

. Defects (or Imperfections) in Crystals

13. Deformation of Metals

14. Dislocations

15. Burgers Vector

16. Deformation of Polycrystalline Materials

17. Changes in Properties of Metals due to Deformation
18. Recovery, Recrystallisation and Grain Growth

19. Fracture of Metals

20. Metal Alloys ) '-. »
21. Solidification of Alloys and Cooling Curves : :0 : ::' :. :. .'. :. ?
22. Types of Alloys ._',:. Nee®! $
23. Solid Solutions '-:: 8888
24. Intermetallic Compounds .’ e

Screw dinlocation i a2 simple cobec structure

25. Phase Diagrams

26. Allotropic Forms of Pure Iron



27.Iron-Carbon Equilibrium Diagram

28. Transformation from the liquid to the solid state
29. Micro-constituents of Steel

30. Macrography

31. Micrography

32. Microstructure of Pure Iron

33. Micro Microstructure of Steel

Properties, Testing And Inspection Of Metals

1. Introduction

2. Mechanical Properties of Metals

3. Stress and Strain

4. (TTEABO , Ax AT A -1TAOI OO0 T £ - AOCAOEAI
5. Linear and Lateral Strain

6. Bulk Modulus

7. Types of Mechanical Properties of Metals

8. Technological Properties of Metals

9. Testing of Metals

10. Tensile Test =
11. Important Terms used in Tensile Test R ‘ ' o

12. Compression Test I : Ay =3 "IT . 25

13. Hardness Test

14. Brinell Hardness Test

15. Rockwell Hardness Test

166 EAEAOB6O (AOAT AOGO 4A00
17.- EAOT EAOAT AGO 4A00 T 0O +111DHP8OG (AOAT AGO
18. Shore or Rebound Hardness Test

Charpy impact test

19. Impact Test

20. Fatigue Test

21.Creep Test

22. Non-Destructive Tests
23. Visual Inspection

24. Radiographic Test



25. Ultrasonic Test
26. Liquid Penetrant Test
27.Magnetic Particle Test

Ferrous Metals And Alloys
1. Introduction
Pig Iron
Manufacture of Pig Iron
Description of Blast Furnace

Melting of Iron Ore in Blast Furnace

2

3

4

5

6. Composition of Pig Iron
7. Castlron

8. Manufacture of Cast Iron (Cupola)

9. Effect of Impurities on Cast Iron

10. Types of Cast Iron

11. Effect of Alloying Elements on Cast Iron

12. Wrought Iron

13. Manufacture of Wrought Iron

14. Steel

15. Classification of Steel Depending upon the Degree of Deoxidation
16. Indian Standard Designation of Steel

17. Steels Designated on the Basis of Mechanical Properties
18. Manufacture of Steel

19. Heroult Direct Arc Type Electric Furnace

20. Coreless Induction Type Electric Furnace

21. Effect of Impurities on Steel

22. Bright Steel

23. Free Cutting Steels

24. Alloy Steel

25. Special Steels

26. Stainless Steel

27.Heat Resisting Steels

28. High Speed Tool Steels



29. Spring Steels
30. Magnet Steel
31. Maraging Steel
32. Cutting Alloys

Non-Ferrous Metals And Alloys
1. Introduction

2. Aluminium

3. Copper

4. LEAD

5. TIN

6. ZINC

7. Nickel

8. Magnesium

9. Cadmium

10. Vanadium

11. Antimony

12. Aluminium Alloys

13. Copper Alloys

14. Copper-Zinc Alloys (Brass)

15. Bronze

16. Gun Metal

17. Tin Base Alloys (Babbit Metal)

18. Bearing Metals

19. Zinc-Base Alloys

20. Nickel Base Alloys

21. High Temperature Alloys

22.Metals for Nuclear Energy

23. Bearing or Antifriction Alloys

Heat Treatment Of Metals And Alloys
1. Introduction

2. Behaviour of Steel When Heated and Cooled



3. Isothermal Transformation Diagram or Time
Temperature Transformation Diagram (TTT Diagram)
Process of Heat Treatment

. Types of Heat Treatment Processes

4
5
6. Precipitation Hardening or Age Hardening of Aluminium Alloy
7. Heat Treatment Furnaces

8. Types of Furnaces

9. Thermo-electric Pyrometer

10. Optical Pyrometer

Mechanical Working Of Metals
1. Introduction

Hot Working

Hot Rolling

Types of Rolling Mills

Hot Forging

Hot Spinning

Principie of four - high rolling mill

Hot Extrusion

Hot Drawing or Cupping
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Hot Piercing

10. Cold Working

11. Cold Working Processes
Carpentry And Joinery

1. Introduction

. Advantages of Timber ,

Classification of Trees
Structure of a Timber Tree ’

. Types of Timber (Soft and Hard Woods) B

Seasoning of Timber ’

T-Lap Joint

Defects in Timber

2
3
4
5
6. Sawing of Timber
7
8
9

Preservation of Timber

10. Method of Application of Preservatives



11. Characteristics of Good Timber
12. Types of Indian Timbers

13. Market Forms of Timber

14. Adhesives used in Carpentry
15. Auxiliary Material used in Carpentry
16. Carpentry Tools

17. Marking, Measuring and Testing tools
18. Cutting Tools

19. Saws

20. Chisels

21. Axe

22.Planing Tools

23.Boring Tools

24. Striking Tools

25. Holding Tools

26. Miscellaneous Tools

27.Setting and Sharpening of Tools
28. Carpentry Processes

29. Wood Working Machines

30. Jointer

31. Wood Planer

32. Mortiser

33. Sanding Machines

Pattern Making

Introduction

Pattern

Pattern Materials

Materials used for Making Pattern

Types of Patterns

Pattern Making Allowances .

Multipiece Pattern

N o 1k W

Design Considerations for Designing a Pattern

-----




Foundry Tools And Equipments

1.

A T

Introduction

Foundry Tools and Equipments
Foundry Hand Tools

Moulding Boxes (Flasks)
Melting Equipment

Pouring Equipment

Moulding And Casting

1.

Moulding Sands

2. Testing of Moulding Sands
3. ATypical Green Sand Mould
4. Cores

5. Types of Core

6.
7
8
9

Core Requirements

. Core Boxes
. Classification of Furnaces

. Zonmes in Cupola

10. Gating Systems

11. Defects in Casting

12. Investment Casting

13. Types of plastics

Special Casting Processes

1.
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Introduction

Permanent Mould Casting
Slush Casting

Die Casting

Centrifugal Casting
Investment Casting

Shell Moulding Process

*) Asaren provese




8. Continuous Casting

9. Defects in Casting

10. Cleaning of Castings
11. Inspection of Castings

12. Design of Casting

Smithy And Forging
1. Introduction
Advantages and Disadvantages of Forging
Forgeable Materials
Forgeability
Heating Devices (Hearths and Furnaces)
Blowers
Open Fire and Stock Fire

Forging Temperatures
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Heating of Steel for Forging
10. Overheating and Burning of Steel 44 Wi Gt i

11. Black-3 | EOESO (AT A 4771160 AT A TODIEATAAD
12. Smith Forging Operations

13. Applications of Forging

14. Forging Processes

15. Extrusion

Welding
1. Introduction
Manual Metal Arc Welding
Gas-shielded Welding .Q
k2
ap

Metal Arc Gas-shielded Welding (MAGS)
Flux - Cored Arc Welding

[.._,._IL
™ 10
b 0
u

Submerged - Arc Welding

Stud Arc Welding ﬁﬁ) '

Resistance Welding

Submerged-arc welding
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Spot Welding



10. Projection Welding
11. Oxy-acetylene Welding
12. Methods of Oxy acetylene Welding
13. Ultrasonic Welding
14. Thermit Welding
15. Electron Beam Welding
16. Laser Beam Welding
17.Solders
18. Brazing
19. Braze Welding
20. Adhesives
21. Types of Adhesive
22. Testing of Welded Joints
23. Welding of Various Metals
24. Fluxes
25. Welding Rods
26. Welding Symbol
27. Modern Welding Processes
28. Weldability
29. Welding Defects
30. Corrosion resistance of welded joints
31. Micro-welding
Bench Work and Fitting
1. Introduction
. Fitting Tools
Holding Tools (Vices) .
. Care of Vice

. Striking Tools (Hammers)

Varlous angles of twist drills

. Cold Chisels

2
3
4
5
6. Cutting Tools
7
8. Types of Chisels
9

. Chipping
10. Files



11. Filing

12. Method of Filing

13. Care of Files

14. Scraper

15. Method of Scraping

16. Care of Scraper

17. Grinding

18. Hacksaw

19. Power Hacksaw

20. Sawing

21. Measuring, Marking and Testing Tools
22. Method of Marking

23. Drilling Tools

24.Various Angles of Twist Drills
25. Drilling Machines and Appliances
26. Drilling

27.Reamers

28. Reaming

29. Taps

30. Tapping

31. Dies and Stocks

32.Dieing

Sheet Metal Work

1. Introduction

Sheet Metal Tools
Sheet Metal Operations
Cutting

Notching

Bending

Riveting

Soldering
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Folding Edges

Types of aney




10. Seam Making

11. Hollowing or Blocking
12. Sinking

13. Raising

14. Planishing

15. Sheet Metal Machines
16. Laying Out a Pattern

Rivets and Screws
1. Introduction
Material of Rivets

Essential Qualities of a Rivet

Manufacture of Rivets E ! 5 ﬂ E

Methods of Riveting
Types of Rivet Heads o T e

Methods of Riveting

Lap Joint

Butt Joint
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Important Terms Used in Riveted Joints
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. Caulking and Fullering
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.Screw Thread
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N

. Forms of Screw Threads

13. Designation of Screw Threads

14. Standard Dimensions of Screw Threads
15. Screwed Joint

16. Location of Screwed Joints

17. Common Types of Screw Fastenings

18. Locking Devices

Limit System and Surface Finish
1. Interchangeability
2. Important Terms Used in Limit System
3. Fits
4. Types of Fits



5
6
7.
8
9

Basis of Limit System

Indian Standard System of Limits and Fits
Calculation of Fundamental Deviation for Shafts
Calculation of Fundamental Deviation for Holes

Surface Roughness and its Measurement

10. Preferred Numbers

Measuring Instruments and Gauges

1.

Introduction

Classification of Measuring Instruments

. Types of Measuring Instruments

Micrometers

. Vernier Caliper

2
3
4
5
6.
7
8
9

Vernier Height Gauge

. Vernier Depth Gauge

. Vernier Gear-tooth Caliper

Protractor

10. Adjustable Bevel

11. Combination Set

12. Try Square

13. Universal Bevel Protractor
14. Sine Bar

15. Dividing Head

16. Straight Edge

17. Surface Plate

18. Surface Gauge

19. Gauges

20. Comparators

Quiality Control

1.

2
3.
4

Introduction
Inspection
Quality Control

Measures of Central Tendency

1

Dividing Mead

s




5
6
7.
8
9

Measures of Dispersion
Frequency Distribution

Normal Distribution Curve

. Variables and Attributes

Control Charts

10. Control Charts for Attributes

11. Sampling Inspection

12. Types of Sampling Plan

13. Operating Characteristic Curve

Powder Metallurgy

1.

v W N

6
7
8.
9

Introduction

Production of Metal Powders

Characteristics of Metal Powders

Preparation of Metal Powders

Processes Used for Manufacturing Parts from Metal
Powders

Primary Processes

Secondary Processes

Advantages of Powder Metallurgy

Limitations of Powder Metallurgy

10. Design Considerations for Powder Metallurgy

11. Typical Applications of Powder Metallurgy

Plastics

Introduction

Type of Plastics

Types of Thermosetting Resins
Types of Thermoplastic Resins
Synthetic Rubbers or Elastomers

Moulding Compounds

Fabrication of Plastics !}

Moulding

Use of rofll pressing process for producing
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9. Casting

10. Laminating

11. Machining of Plastics

12. Joining of Plastics

Metallic and Non -metallic Coatings
1. Introduction

. Chemical Methods of Cleaning
. Mechanical Methods of Cleaning
. Ultrasonic Cleaning

. Metallic Coatings
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6. Hot Dipping
7. Electroplating
8. Metal Spraying
9. Cementation

10. Anodizing

11. Non-metallic Coatings
Pipes and Pipe Fittings

1. Introduction

Classification of Pipes
Pipe Fittings
Taps and Valves
Symbols for Pipe Fittings and Valves
Pipe Cutting
Pipe Threads and Thread Cutting
Bending of Pipes

© © N o s W N

Pipe Joints
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Introduction to Machine Tools

1. Introduction

Lathe

Shaper

Vertical Shapers/Slotters
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Planer
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6. Drilling Machine
7. Milling Machines
8. Grinding Machines
9. Example

Theory of Metal Cutting

1. Introduction

2. Cutting Tool

3. The Mechanics of Chip Formation

4. Single Point Cutting Tool

5. Mechanics of Metal Cutting )

6. Types of Chips

7. Tool-angles ' "',’ =
8. Nose radius  Tempersture a.;x;‘uu:-on in Cumn; zone
9. Tool Signature }-

10. Principal Elements of Metal Machining

11. Selection of Cutting Speed

12. Selection of Feed

13. Selection of Depth of Cut
14. Geometry of Chip Formation
15. Velocity Relation
16. Dr. Merchant Theory
17. Stresses and Strains in the Chip
18. Power and Energy Relations in Metal Cutting
19. Theories on Mechanics of Metal Cutting
20. Thermal aspects of Chip formation
21. Factors Affecting Cutting Temperature
22.Tool Wear
23. Tool Life
24. Cutting Tool Materials
25. Requirements of a Cutting Fluid
26. Machinability
27.Example
Automatic Machines
1. Computer-Aided Design
2. Computer-Aided Manufacturing
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Computer-Integrated Manufacturing
Computer-Aided Engineering
Numerical Control Machines
Computer Numerical Control

Direct Numerical Control

Robot Technology

Role of Robots in Manufacturing



Energy Convertion Systems (EE11)
Audience: Students of Mechanical Engineering

Objective: At the end of the course the student will learn aboudrious types of energy

convertion systems.

Contents
Introduction to Energy Conversion Systems | ( -
1. Introduction = ( LW
Tl i
2. Pressurized Fluidized-Bed Combustion : '.,/;-”-_‘-n P =
3. Integrated Gasification Combined Cycle = L “-i/ I=T1F
4. Indirectly Fired Cycle : \-? W J; |
5. Basic Concepts iy = ”.,, i b Caibact
(PFRC)
6. Equation of State -
7. Forms of Irreversibility in Heat Transfer Processes

Non Conventional Energy Sources
1. Introduction

2. Wind Power Plants

3. Types of Wind Mills

4. Wind-electric Generating Power Plant

5. Wind Electricity in Small Independent Grids

6. Tidal Power Plants

7. Advantages and Limitations of Tidal Power

8. Collectors in Various Ranges and Applications

9. Flat Plate Collectors

10. Focusing

11. Low Temperature Thermal Power Generation

12. Geothermal Power Plants

13.]Janata Model Gobar Gas Plant

14. Thermionic Conversion System

15. Magnetohydrodynamics (MHD) System

16. Electrostatic Mechanical Generators



Bio Energy Conversion System
Introduction

N : |
Definition of Biomass "~ - )/
Fast Pyrolysis =l [ L.J«" L_[ ;
Types of Gasifier i T 1 1
Liquid Biofuels A
Secondary Energy Conversion Technology

‘\ Combustion J

Biomass Implementation . ,

Heat production from biomass
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Composting
10. Fuel production from biomass

11. Methanol from biomass

Steam Power Plant System
1. Introduction
Classification of Steam Power Plants
Capacity Of Steam Power Plant
Fuel Handling
Storage of Coal
Inplant Handling
Combustion Equipment for Steam Boilers

Stoker Firing
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Types of Overfeed Stokers
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. Multi-retort Underfeed Stokers
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. Pulveriser

(U
N

. Cyclone Burners
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. Classification of Oil Burners

14. Fluidised Bed Combustion (FBC)

15. Ash Handling Systems \ e

16. Dust Collection
17.Removal of Dust and Dust
Collectors

18. Chimney Draught



19. Boilers

20. Selection of a Boiler

21. Fire Tube Boilers

22.Babcock and Wilcox Water Tube Boiler
23. High Pressure Boilers

Gas Turbine Power Plant System

1. Gas Turbines - General Aspects
Applications of Gas Turbine Plants
Energy Cycle for a Simple-Cycle Gas Turbine
Classification of Gas Turbine Power Plants
Merits of Gas Turbines

Constant Pressure Combustion Gas Turbines

Merits and Demerits of Closed Cycle Turbine

Gas Turbine Fuels
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Effect of Operating Variables on Thermal
Efficiency

10. Combination Gas Turbine Cycles

11. Operation of a Gas Turbine

12. Components of a Gas Turbine Power Plant

13. Intercoolers and Regenerators

Diesel Engine Power Plant System
1. Introduction

Site Selection

Different Parts of I.C. Engines

Terms Connected with I.C. Engines

Four Stroke Cycle Diesel Engines

Two Stroke Cycle Diesel Engines

A covled 1.C. engine
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Layout of A Diesel Engine Power Plant



Hydro - Electric Power Plant System

1.

. Advantages and Disadvantages
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Introduction

Surge Tanks
Draft Tubes

Power House and Equipment

High Head Power Plants
Hydraulic Turbines
Description of Various Types of Turbines

Electrical And Mechanical Equipment In A Hydro-Power Plant

10. Underground Hydro-Plants

11. Automatic and Remote Control of Hydro-Station

Nuclear Power System

1.

2
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4
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Introduction

Nuclear Reactors . ¥
Classification of Nuclear Reactors [J € O
Essential Components of a Nuclear Reactor :

Power of a Nuclear Reactor

Main Components of a Nuclear Power Plant Gabisentioe of srsebeny Baest

Description of Reactors
Description of CANDU reactor
Liquid Metal Cooled Reactors

10. Total Energy Costs

Electrical Equipments in Power Plants

1.
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Introduction

Generating Equipment

Conversion of Alternating
Construction of D.C. Machines
Description of Parts of D.C. Machines
Field Poles

Commutator



8. Characteristics of D.C. Generators
9. Separately Excited Generator

10. Shunt Generator Characteristics
11. Compound Wound Generator

12. Applications of D.C. Generators
13. Alternator-Current Generators

14. Constructional Details

15. Parallel Operation of Alternators
16. Cooling of Alternators
17. Transformer Ratings £.M.F. Generated by a Coil Moving in

. . . ! Uniform Field
18. Transformer Windings, Terminals 4

19. Three Phase Transformer

20. Three-phase shell type transformer
21.Fuses

22. Classification of Circuit Breakers
23. Protection of Electrical Systems

24. Different Types of Relays

25. Description of Commonly used Relays
26. Alternator Protection

27. Effects of Short Circuits

28. Methods of earthing system neutral
29. Electrical Equipment-Layout

30. Voltage Regulation

31. Conductor Material

32. Classification of Substations

33. Indian Electricity Act

Inverters

1. Learning Objectives
Introduction
RLC underdamped load

The McMurray Inverter
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McMurray-Bedford Half-bridge Inverter

Series Inverter




6. Three-Phase 1800 Conduction Mode
7. Three-Phase 1200 Conduction Mode
8.
9

Voltage Control of Single-Phase Inverters

Harmonic Reduction by Multiple Commutation

10. Single-Phase Capacitor-Commutated

11. Induction motor voltage waveforms

12. Commutating circuit analysis



Unconventional Machining (ME17)
Audience: Students of Mechanical Engineering

Objective: At the end of the course the student will learn abowtrious types of
unconventional machining.
Contents
Introduction and Abrasive Jet Machining
1. Introduction G & r
2. Classification of Non Traditional Machining (}é‘ o L ‘ (
Processes -y ,- .

- -

Need for Non Traditional Machining

AN ot -

Abrasive Jet Machining
Equipment
Process Parameters & Machining Characteristics

Modeling of material removal
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Applications

Ultrasonic Machining (USM)
1. Introduction
2. Mechanisms of Material Removal in USM
3. Process Parameters and their Effects
4. Machine
5. Applications

Water Jet and Abrasive Water Jet Machining
1. Introduction

Application

Materials

Machine

Mixing

Suspension Jet
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Mechanism of material removal
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Environmental issues and future



10. Problems
Electro Chemical Machining
1. Introduction
Process
Equipment -

Modeling of material removal rate

Dynamics of Electrochemical Machining

Drilling and Trenanning by ICM

Applications
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Process Parameters

Electro Discharge Machining
1. Introduction
Process
Process Parameters
Characteristics of EDM

Dielectric

2

3

4

5

6. Electrode Material
7. Modeling of Material Removal & Product Quality
8. Equipment

9. Power generator

10. Analysis of RC type Relaxation EDM Generator

Electron Beam and Laser Beam Machining
1. Introduction
Electron Beam Machining Z Process
Electron Beam Machining Z Equipment
Electron Beam Process zZ Parameters

Electron Beam Process Capability ) T
=

Laser Beam Machining Z Introduction

Working of a solid-state laser

2

3

4

5

6. Advantages and Limitations
7

8. Laser Beam Machining 7 the lasing process
9

Lasing Medium

10. Laser Construction



11. Laser Beam Machining z Application
12. Laser Beam Machining 7 Advantages

13. Laser Beam Machining z Limitations



Nano Technology (MEL8)
Audience: Studentsof Mechanical Engineering

Objective: At the end of the course the student will learn abofuindamentals ofnano
technology.

Contents

Introduction to Nanotechnology

1. Introduction
What Is Nanotechnology?
What is special about Nanoscale
NNI Program Component Areas (PCAs)
Impact of Nanotechnology
Nanoelectronics and Computing

Energy Production and Utilization

Benefits of Neno in the Environment Sector

Why Nenotechnology at NASA?
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.Some 'Neno' definations
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. Electrical Conductivity
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. Adsorption Some Background
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. Nanoporous Materials
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. Multi-functionality in Materials

Tools

1. Overview of Microscopy w W f
Schematic of a Simple Optical Microscope D
Components of the Tem
Electron Scattering from Specimen
Scanning Probe Microscopy = e
STM Operational Modes and Requirements

Scanning Tunneling Spectroscopy - X9

AFM Modes of Operation \ J
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Processing Techniques

1.
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Processes: Top-down and Bottom-up
Deposition Techniques

Plasma processes and basics

Some Key Characteristics

Various Plasma Reactors

Inductively Coupled Plasma [ICP] Reactor
Sol-Gel Technology

Soft Lithography

Soft Assembly

Nanomaterials -Inorganic Nanowires

1.
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Carbon Nanotube

CNT Properties

CNT Applications

Catalyst characterization

MWNTSs by Thermal CVD: Summary
Functionalization

Mechanisms of End-Contact Resistance
Thermal resistance Measurement

Automated Highways

. Lithium Storage in CNTs
. Diameter - Controlled Synthesis of SINWs
. Desirable Attributes of Nanoparticles

. Nanomatericals in Drug Delivery

Nanoelectronics
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Trends in Device Miniaturization
Example: Resonant Tunneling Diode
Summary of main Electronic Properties
Shapes in Nature

Carbon Nanotube Devices

Four - Level CNT Dentritic Neural Tree
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7. Towards Memory and Computation

8. Inorganic Nanowire Devices

9. Nanowire Transistors with Nanogates
10. Molecular Electronics

11. Contacting the Molecule

12. Molecular Electronics

Nano-Other application areas

1. Chemical Sensor
Various Carbon Nanostructures
Biosensor

Electrochemical Detection of DNA Hybridization

Field Emission Devices
Field Emission Model

Field Emission Test Apparatus

Thermoelectric Devices
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Thermoelectric Refrigeration

Nano-Bio
1. DNA: The Basics
Integrated Devices for DNA Analysis
DNA Computing
Hamiltonian Path Problem
An Algorithm for Hamiltonian Path Problem

Solution Implementation

DNA Sequencing Using Nanopores
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DNA Sequencing Experiments



