RATIONALE

ELECTRICAL AND ELECTRONICS
ENGINEERING MATERIALS

A diploma holder in Electrical Engineering will be involved in maintenance, repair and production of
electrical equipment and systems. In addition, he may be required to procure, inspect and test
electrical and electronic engineering materials. Knowledge of various types of materials will be
needed in order to execute the above mentioned functions. He may also have to decide for an
alternative when a particular material is either not readily available in the market or its cost
becomes prohibitive.

1. Classification:

DETAILED CONTENTS

(3 Hrs)

Classification of material into conducting, semi conducting and insulating materials through
a brief reference to their atomic structures and energy bands

2. Conducting Materials (12 Hrs)
2.1 Introduction
2.2 Resistance and factors affecting it such as alloying and temperature etc
2.3 Superconductor
2.4 Classification of conducting material as low resistivity and high resistivity materials

Low resistance materials

24.1

24.2

24.3

Copper:

Its general properties as conductor, resistivity, temperature coefficient,
density, mechanical properties of hard-drawn and annealed copper,
corrosion, contact resistance. Application in the field of electrical
engineering.

Aluminium:

General properties at conductor, resistivity, temperature coefficient,
density, mechanical properties of hard and annealed aluminium,
solderability, contact resistance. Applications in the field of electrical
engineering.

Steel:

General properties at conductor, resistivity, corrosion, temperature
coefficient, density, mechanical properties, solderability, Applications in
the field of electrical engineering.



2.4.4  Introduction to bundle conductors and its applications.

245 Low resistivity copper alloys: Brass, Bronze their practical applications
with reasons for the same

2.5 Applications of special metals e.g. Silver, Gold, Platinum etc.

2.6 High resistivity materials and their applications e.g., manganin, constantin,
Nichrome, mercury, platinum, carbon and tungsten

2.7 Superconductors and their applications

Semi-conducting Materials (8 Hrs)

31 Introduction

3.2 Semi-conductors and their properties

3.3 Different semi-conducting materials (silicon and germanium) used in manufacture
of various semiconductor devices (i.e p-type and n-type semiconductors)

34 Materials used for electronic components like resistors, capacitors, diodes,
transistors and inductors etc.

Insulating materials; General Properties: (12 Hrs)

4.1 Electrical Properties:
Volume resistivity, surface resistance, dielectric loss, dielectric strength
(breakdown voltage) dielectric constant

4.2 Physical Properties:
Hygroscopicity, tensile and compressive strength, abrasive resistance, brittleness

4.3 Thermal Properties:
Heat resistance, classification according to permissible temperature rise. Effect of
overloading on the life of an electrical appliance, increase in rating with the use of
insulating materials having higher thermal stability, Thermal conductivity,
Electro-thermal breakdown in solid dielectrics

4.4 Chemical Properties:
Solubility, chemical resistance, weather ability

45  Mechanical properties, mechanical structure, tensile structure

Insulating Materials and their applications: (12 Hrs)

5.1 Plastics

5.1.1 Definition and classification

5.1.2 Thermosetting materials:
Phenol-formaldehyde resins (i.e. Bakelite) amino resins  (urea
formaldehyde and Melamine-formaldehyde), epoxy resins - their
important properties and applications

5.1.3 Thermo-plastic materials:
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Polyvinyl chloride (PVC), polyethylene, silicons, their important properties
and applications

5.2 Natural insulating materials, properties and their applications

Mica and Mica products

Asbestos and asbestos products

Ceramic materials (porcelain and steatite)

Glass and glass products

Cotton

Silk

Jute

Paper (dry and impregnated)

Rubber, Bitumen

Mineral and insulating oil for transformers switchgear capacitors, high
voltage  insulated cables, insulating varnishes for coating  and
impregnation

Enamels for winding wires

Glass fibre sleeves

5.3 Gaseous materials; Air, Hydrogen, Nitrogen, SFs their properties and applications

Magnetic Materials: (9 Hrs)

6.1 Introduction - ferromagnetic materials, permeability, B-H curve, magnetic
saturation, hysteresis loop (including) coercive force and residual magnetism,
concept of eddy current and hysteresis loss, curie temperature, magnetostriction

effect.

6.2 Soft Magnetic Materials:

6.2.1

6.2.2

6.2.3
6.2.4

Alloyed steels with silicon, high silicon, alloy steel for transformers, low
silicon alloy steel for electric rotating machines

Cold rolled grain oriented steels for transformer, Non-oriented steels for
rotating machine

Nickel-iron alloys

Soft Ferrites

6.3 Hard magnetic materials
Tungsten steel, chrome steel, hard ferrites and cobalt steel, their applications

Special Materials (4 hrs)
Thermocouple, bimetals, lead soldering and fuse material, mention their applications

Introduction of various engineering materials necessary for fabrication of electrical
machines such as motors, generators, transformers etc (4 hrs)



RECOMMENDED BOOKS

1. Electrical and Electronic Engineering Materials by SK Bhattacharya, Khanna Publishers,
New Delhi

2. Electronic Components and Materials by Grover and Jamwal, Dhanpat Rai and Co., New
Delhi

3. Electrical Engineering Materials by SK Sahdev, Unique International Publications

4, Electronic Components and Materials by SM Dhir, Tata Mc Graw Hill, New Delhi

5. Electronic Engineering Materials by ML Gupta, Dhanpat Rai and Sons, New Delhi

6. Electrical Engineering Materials by PL Kapoor, Khanna Publishers, New Delhi

7. Electrical & Electronics Engineering Materials BR Sharma and Others, Satya Parkashan,
New Delhi

8. Electrical Material science by P.V. Gupta

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Topic Topic Time Allotted Marks Allocation

No. (Hrs)

1. Classification 4 5

2 Conducting Materials 10 15

3. Semi- conducting Materials 8 15

4 Insulating  Materials: ~ General 12 20
Properties

5. Insulating Materials and their 12 20
Applications

6. Magnetic Materials 10 15

7. Special Materials 4 5

8. Introduction of various Engineering 4 5
Materials

Total 64 100
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BASIC ELECTRICAL ENGINEERING

L TP
4 - 3

RATIONALE

For a diploma holder in electrical engineering, it becomes imperative to know the fundamentals of
the subject in order to grasp the knowledge of the field. This subject will provide knowledge of
fundamental concepts of electricity, magnetism and various principles related to it.

DETAILED CONTENTS
1. Applications and Advantages of Electrical Energy (03 hrs)

1.1 Different forms of energy
1.2 Advantages of electrical energy
13 Difference between AC and DC
14 Uses of electrical energy

2. Basic Electrical Quantities (03 hrs)

2.1 Basic concept of charge, current, voltage, resistance, power, energy and their
units
2.2 Conversion of units of work, power and energy from one form to another

3. Batteries (10 Hrs)

2.0 Basic idea about primary and secondary cells

3.0 Working principle, construction and applications of Lead acid battery and Nickel
Cadmium cells, Silver Oxide Cells

4.0 Charging methods used for lead acid accumulator

5.0 Care and maintenance of lead acid battery

35 Grouping of cells in series and parallel (simple numerical problems).

4. DC Circuits (8 Hrs)

5.3 Ohm’s law, resistances in series and parallel

54 Kirchhoff's laws and their applications in solving electrical network problems
55 Network theorems such as theorem and Newton theorem

5.6 Star-delta transformation

5.7 Introduction to constant

5. Magnetism and Electromagnetism and Conversion: (6 hrs)

5.1 Introduction to electromagnetism, Magnetic field around a straight current carrying
conductor and a solenoid and methods to find its direction, force between two
parallel current carrying conductors.

5.2 Force on a conductor placed in the magnetic field

5.3 Series magnetic circuits, simple problems

5.4 Concept of hyteresis, hysteresis loop and hysteresis loss.

6. Electromagnetic Induction: (8 Hrs)



6.1 Faraday's Laws of electromagnetic induction
13 Lenz's law
14 Fleming's Right and Left Hand Rule
8.1 Principle of self and mutual induction
8.2 Principle of self and mutually induced e.m.f. and simple problems
8.3 Inductances in series and parallel
8.4 Energy stored in a magnetic field
8.5 Concept of eddy currents, eddy current loss
7. AC Fundamentals (18 Hrs)
7.1. Concept of alternating current and voltage, equation of instantaneous values
7.2. Representation of alternating sinusoidal quantities by phasors.
7.3. Phasor algebra (addition, subtraction, multiplication and division of complex

7.4.
7.5.
7.6.

7.7.
7.8.
7.9.
7.10.

quantities)

AC through pure resistance, inductance and capacitance

Concept of susceptance, conductance and admittance

Alternating voltage applied to RL,RC and RLC series and parallel circuits
(impedance triangle, phasor diagram and their solutions)

Power in pure resistance, inductance, capacitance, RL, RC, RLC circuits
Active and reactive components of current and their significance

Power factor and its practical significance

Resonance in series and parallel circuits

7.11. j-notation and its application in solving problems in ac circuits

7.12. Active power, reactive Power, apparent power
7.13. introduction to Harmonics and Transients
8. Polyphase systems (8 hrs)
2.1 Advantages of 3 phase over single phase system
2.2 Star and delta connections (relationship between phase and line voltages, phase
and line currents
2.3 Power in 3 phase circulits
LIST OF PRACTICALS
1. To verify Ohm’s law
2. To verify that Rt = R1+R2+.... where Ry, Rz etc. are resistances connected in series
3. To verify R1R2Rs

R Where Ry, Rz etc. are resistances connected in parallel
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12.

Verification of Kirchhoff's laws applied to DC circuits

a) to construct a circuit arrangement consisting of resistances in series, parallel
combination

b) identification of node points in the circuit

C) to see that algebraic sum of currents at node point is zero

d) to see that algebraic sum of e.m.f.s. and voltage drops in a closed loop is zero

Filament lamp

a) measure the resistance of a cold lamp filament with the help of a multimeter

b) measuer the current drawn by the lamp at different voltages from zero to 220 volts

and the resistance of lamp at different voltages, plot a graph between resistance
and voltage and to draw conclusion.

To find ratio of inductance values of a coil having air /iron core respectively and to see the
effect of introduction of a magnetic core on coil inductance

To construct an R-L series circuit and to measure:

(@) impedance (z) of the circuit
(b) Inductive reactance (X.) of the circuit by measuring voltage drop across the
inductance dividing it by the current through the circuit

c) to verify that impedance Z = \ (RZ+X2)
d) to determine phase angle between voltage and current and its power factor
e) construct its impedance triangle

To construct an RLC series circuit and to measure

a) its impedance
b) inductive (XL) and capacitive reactance(Xc)

C) verify that z= m

d) measure phase angle between voltage and current
e) construct impedance triangle

Measurement of power and power factor of a single phase RC, RL and RLC circuit. To
calculate KVA and KVAR

Measurement of power and power factor of a 3 phase circuit by using 2 watt meters. To
calculate KVA and KVAR

Testing a battery for its discharged condition and to charge it



RECOMMENDED BOOKS

2. Electrical Science by VK Mehta, S Chand & Co., New Delhi

3. Electrical Science by Sahdev, Unique International Publication, Jalandhar

4. Electrical Engineering by DR Arora, Ishan Publications, Ambala

5. Electrical Science by JB Gupta, SK Kataria & Sons, New Delhi

6. Electrical Technology by BL Theraja, S Chand & Co., New Delhi

7. Electrical Science by Trilok Singh, SK Kataria, New Delhi

8. Electrical Science by S. Chandhni, R Chakrabarti and PK Chattopadhyay. Narosa
Publishing House Pvt. Ltd., New Delhi

9. Basic Electrical Engineering by Mool Singh, Galgotia Publication Pvt. Ltd., New Delhi

10. Basic Electrical Engineering by PS Dhogal, Tata McGraw Hill, New Delhi

11. Principles of Electrical Engineering y BR Gupta, S Chand & Co., New Delhi

12. Handbook of Electrical Engineering by SL Bhatia, Khanna Publishers, New Delhi

13. Electrical Power System by S Channi Singh, McGraw Publishing Co.

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Topic Topic Time Allotted Marks Allocation

No. (Hrs)

1. Applications and Advantages of 03 5
Electrical Energy

2. Basic Electrical Quantities 03 5

3. Batteries 10 15

4, DC Circuits 08 10

5. Magnetism and Electromagnetism 06 10
and Conversion

6. Electromagnetic Induction 08 10

7. AC Fundamentals 18 30

8. Polyphase systems 08 15

Total 64 100



RATIONALE

ELECTRONICS - |

&~

At present electronics gadgets are being extensively used in manufacturing process in industries,
power system operations, communication systems, computers etc. Even for an electrical diploma
holder, it is absolutely necessary to have basic understanding of electronics components, their
function and applications. This understanding should facilitate in operation and maintenance of
equipment, which are electronically controlled.

In this course, topics like electronic components, semi-conductor physics, rectifiers, and amplifiers
have been included. The remaining topics are included in electronic devices and circuits.

DETAILED CONTENTS
1. Introduction (5 hrs)
3.2 Brief history of development of electronics
3.3 Active and passive components
34 Concept of current and voltage sources, constant voltage and current sources,
their graphical representation. Conversion of voltage source into current source
and vice-versa
35 Difference between actual voltage source and constant voltage source
2. Semi-conductor Theory (10 hrs)
4.1 Atomic structure, crystalline structure
4.2 Energy band theory of crystals, energy band structure of insulator, semiconductor
and conductor, generation and recombination. Energy band structure of Silicon
and Germanium
4.3 Silicon versus Germanium for mobility and conductivity
4.4 Concept of intrinsic and extrinsic semiconductors
45 Effect of temperature on intrinsic and extrinsic semiconductors
3. Semiconductor Diodes (10 hrs)
31 PN Junction, mechanism of current flow in PN junction, drift and diffusion currents,
depletion layer, potential barrier, effect of forward and reverse biasing and a PN
junction. Concept of junction capacitance in forward and reverse biased
conditions. Breakdown mechanism
5.1 Ideal diode, Semiconductor diode characteristics, static and dynamic resistance
5.2 Use of diode as half wave and full wave rectifiers (centre tapped and bridge type),
relation between DC output and AC input voltage, rectifier efficiency
5.3 Concept of ripples, filter circuits — shunt capacitor, series inductor, and pie ()

filters and their applications
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5.4 Diode ratings/specifications

5.5  Various types of diodes such as zener diode, varactor diode, Schottky diode, light
emitting diode, tunnel diode, photo diode; their working characteristics and
applications

5.6 Zener diode and its characteristics

5.7 Use of zener diode for voltage stabilization

Bi-polar Transistors (7 hrs)

6.1 Concept of junction transistor, PNP and NPN transistors, their symbols and
mechanism of current flow

6.2 Transistor configurations: common base (CB), Common emitter (CE) and common
collection (CC), current relation and their input/output characteristics; comparison
of the three configurations

Transistor Biasing and Stabilization (10 hrs)

7.1 Transistor biasing, its need, operating point and need of stabilization of operating
point.

7.2 Difference between circuits, limitations, simple problems to calculate operating
point in different biasing circuits. Use of thevenin theorem to determine operating
point

7.3 Effect of temperature on the operating point of a transistor

7.4 Concept of h-parameters of a transistor

7.5 Use of data book to know the parameters of a given transistor

Single-Stage Transistor Amplifiers (10 hrs)

8.1 Single stage transistor amplifier circuit in CE configuration, function of each
component

8.2 Working of single stage transistor amplifier, physical and graphical explanation,
phase reversal

8.3 Concept of DC and AC load line

8.4 Voltage gain of single stage transistor amplifier using characteristics of the device

8.5 Concept of input and output impedance

8.6  AC equivalent circuit of single stage transistor amplifiers

8.7 Calculation of voltage gain using AC equivalent circuit

8.8 Frequency response of a single stage transistor amplifier

Multi-Stage Transistor Amplifiers (7 hrs)

1.1 Need of multi-stage transistor amplifiers — different types of couplings, their
purpose and applications.

1.2 Knowledge of various terms such as voltage gain, current gain, power gain,
frequency response, decibel gain and band width

1.3 RC coupled two-stage amplifiers, circuit details, working, frequency response,
applications

14 Loading effect in multistage amplifiers
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15 Elementary idea about direct coupled amplifier, its limitations and applications
1.6 Transformer coupled amplifiers, its frequency response. Effect of co-efficient of
coupling on frequency response. Applications of transformer coupled amplifiers

8. Field Effect Transistor (FET) (05 hrs)

2.1 Construction, operation, characteristics and applications of a N channel JFET and
P channel JFET
2.2 JFET as an amplifier
2.3 Construction, operation, characteristics and applications of a MOSFET in depletion
enhancement mode

2.4 Comparison between BJT, JFET and MOSFET

LIST OF PRACTICALS

1.a) Identification and testing of electronic components such as resistor, inductor, capacitor,
diode, transistor

b)  Measurement of resistances using multimeter and their comparison with colour code

values

2. V-I characteristics of a Semiconductor diode and to calculate its static and dynamic
resistance

3.a) V-l characteristics of a zenor diode and finding its reverse breakdown voltage

b)  Fabrication of a zenor diode voltage stabilizer circuit using PCB

4, Observation of input and output wave shapes of a half-wave rectifier and verification of
relationship between dc output and ac input voltage

5. Observation of input and output wave shapes of a full wave rectifier and verification and
relationship between dc and ac input voltage

6. Observation of input wave shape of a full wave rectifier with (i) shunt capacitor) (i) series
induction (iii) IT filter circuits

7. Plotting input and output characteristics of a transistor in CB configuration

8. Plotting input and output characteristics of a transistor in CE configuration

9. Measurement of operating point in case of (i) fixed biased circuit (i) potential divider
biasing circuit and to observe the effect of temperature variation on the operating point.

10. To measure the voltage gain of a single stage amplifier using CE configuration at different
loads

11. To plot frequency response curve of a single stage transistor amplifier using semilog sheet

and to measure its band width
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12. To measure the voltage gain of a two-stage RC coupled amplifier (a) as individual stages
(b) after coupling as multi-stage amplifier (c) to study effect of coupling capacitor on
frequency response

13. To plot frequency response curve of a two stage RC coupled amplifier using semi-log
sheet and measure the band width

14. To plot V-I characteristics of a FET

RECOMMENDED BOOKS

1. Basic Electronics and Linear Circuits by NN Bhargava, Tata McGraw Hill, New Delhi

2. Analog Electronics by BP Arora, Ishan Publications, Ambala

3. Electronic Principles by SK Sahdev, Dhanpat Rai and Co., New Delhi

4, Electronic Devices and Circuits by R Boylestead

5. Electronic Devices and Circuits by Ravi Raj Dubey

6. Analog Electronics by JC Karhara, King India Publication, New Delhi

7. Electrical Devices and Circuits by Rama Reddy, Narosa Pulishing House Pvt. Ltd., New
Delhi

8. Principles of Electronics by SK Bhattacharya and Renu Vig, SK Kataria and Sons, Delhi

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Topic Topic Time Allotted Marks Allocation

No. (Hrs)

1. Introduction 05 10

2. Semi - conductor Theory 10 15

3. Semi - conductor Diodes 10 15

4, Bi-polar Transistor 07 10

5. Transistor biasing and Stabilization 10 15

6. Single-Stage Transistor Amplifiers 10 15

7. Multi-Stage Transistor Amplifiers 07 10

8. Field Effect Transistor(FET) 05 10

Total 64 100
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AND DRAWING - |

A polytechnic pass-out in electrical engineering is supposed to have ability to :
a) Read, understand and interpret engineering drawings
b) Communicate and co-relate ideas about components through sketches and drawings
c) Prepare working drawings of panels, transmission and distribution lines, wiring installations

etc.

13

ELECTRICAL ENGINEERING DESIGN

The contents of this subject has been designed to develop requisite knowledge and skills of
electrical drawings in the students of diploma in electrical engineering.

DETAILED CONTENTS

1. Symbols and Signs Conventions

(4 hrs)

Various Electrical and Electronic Symbols, Electrical Signs Conventions as per BIS

Standards,
2. Simple light and Fan Circuits (' min 4 Sheets) (20 hrs)
2.1 Lights, Fan power points controlled by individual switches.
2.2 One lamp controlled by two switches (staircase circuit)
2.3 Two lamps controlled by three switches (double staircase circuit)
24 Circuit using master switch
2.5 Fluorescent tube controlled from one switch
3 Simple Alarm circuits with and without Relays: (12 hrs)
3.1 One bell controlled by one push button
3.2 Two ordinary bells (for day and night) used at a distant/ residence
3.3 No. of bells controlled by separate switches
34 Bell response circuit using bell and relays
35 Bell response circuit of an office (for three rooms)
3.6 Traffic light control system for two-road crossing
4. Design and drawing of panels/ distribution board using MCBs, main switch and change-
over switch for (24 hrs)

e domestic loads
e industrial loads
e commercial loads
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This includes drawing of installation plan and wiring diagram.

5. Orthographic Projection of Simple Electrical parts ( min 5 Sheets) (36 hrs)
5.1 Kit -Kat fuse base
5.2 Kit -Kat fuse carrier
5.3 Bus bar post
54 Pin type and shackle type insulator
55 Bobbins of a small transformer/ choke—data chart must be supplied
5.6 Stay insulators
5.7 M.C.B and E.L.C.B.(Earth Leakage Ckt. Breaker)
5.8 Brush Holder
5.9 Bushing of Transformer
5.10  Knife Switch
INSTRUCTIONAL STRATEGY

Teacher should identify/prepare more exercises on the pattern shown above. The teacher should
make the students confident in making drawing and layouts of electrical wiring installations and
doing estimation and costing. This capability will lead the students to become a successful
entrepreneur. Take the students to field/laboratory and show the material and equipment.

RECOMMENDED BOOKS

1. Electrical Engineering Design and Drawings by Surjeet Singh, Dhanpat Rai and Co,
New Delhi

2. Electrical Engineering Design and Drawings by SK Bhattacharya, SK Kataria and
Sons, New Delhi

3. Electrical Engineering Design and Drawings by Ubhi & Marwaha, IPH, New Delhi

4. Electrical Design and Drawing by SK Sahdev, Unique International Publications,
Jalandhar

5. Electrical Engineering Drawing by Surjit Singh, SK Kataria and Sons, New Delhi

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Sr

No.

1.

aswn

Topic Time Marks
Allotted(hrs)  Allocation
Symbols and Signs Convention 4 5
Simple Light and Fan Circuits 20 20
Simple Alarm Circuit with and without Relays 12 10
Design and drawing of panels 24 25
Orthographic Projection of simple Electrical parts 36 40

Total 64 100
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GENERAL ENGINEERING

N ™

A diploma holder has to assist in activities of installation, operation and maintenance etc of
different machines and equipment. These activities are not branch specific and instead require him
to know basics of civil, electrical and mechanical engineering. The subject of General Engineering
has been included to impart basic knowledge of civil, electrical and mechanical engineering to the

students.
Note:
1. The students of Civil Engineering, will be studying Part A (Mechanical
Engineering) and Part B (Electrical Engineering) only.
2. The students of Electrical engineering, Electronics and Communication
Engineering, Instrumentation and Control Engineering, Computer
Engineering and Information Technology will be studying Part A
(Mechanical Engineering ) and Part C (Civil Engineering) only.
3. The students of Mechanical Engineering will be studying Part B (Electrical
Engineering) and Part C (Civil Engineering) only.
4, The students of remaining branches of engineering and technology will be
studying all the three Parts A (Mechanical Engineering), Part B (Electrical
Engineering) and Part C (Civil Engineering), unless specified otherwise
5. A time of 2 hours per week has been allotted to Mechanical Engineering, 2 hours
per week to Electrical Engineering and 2 hour per week to Civil Engineering in the
lecture hours, for teaching theory and a lump-sum time of 2 hours per week has
been allotted for the Practical Work.
DETAILED CONTENTS
PART-A
MECHANICAL ENGINEERING
Theory
1. Transmission of Power (8 hrs)
1.0 Belt Drives:
Types of belts, belt materials, cross and flat belt drives, advantages of V-belt drive
over flat belt drive.
2.0 Gears Drives:

Types of gears ( briefly), types of gear trains
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2. Internal combustion Engines (10

hrs)

1.0 Classification of IC engines
2.0  Working principles of two stroke and four stroke engines
3.0 Working principles of petrol engine and diesel engines

24 Gas turbines (working principle only)

3. Refrigeration and Air Conditioning System (8 hrs)

3.1 Different types of refrigeration principles and refrigerants
3.2 Working of domestic refrigerator
3.3 Working of Window type AC system
4, Hydraulics: (6 hrs)

4.1 Classification of pumps (reciprocating and centrifugal)

4.2 Working principles of both reciprocating and centrifugal pumps

4.3 Turbine: Working principles of impulse turbine and reaction turbine and their
applications

PRACTICAL EXERCISES IN MECHANICAL ENGINEERING

1. Demonstration and study of main parts of 4 stroke petrol and diesel engines by actually
dismantling them (The idea is to acquaint the students with the most common troubles
occurring in the engines)

2. Demonstration and study of main parts of 2 stroke petrol engine by actually dismantling it.

(The idea is to acquaint the students with the most common trouble occurring in the

engines)

Demonstration and study of gas turbines through models

Demonstration and study of different hydraulic pumps

Demonstration and study of various drives for transmission of powers i.e. models of belts

and gears.

6. Demonstration and study of air conditioning system in a building

7. Demonstration and study of domestic refrigeration system

ok w

PART B

ELECTRICAL ENGINEERING
Theory

1. Basic Quantities of Electricity: (4 hrs)

1.1 Definition of voltage, current, power and energy with their units
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1.2 Name of the instruments used for measurement of electrical quantities such as
voltmeter, ammeter, wattmeter, energy meter.
3.0 Connection of these instruments in electric circuit

1. Applications And Advantages of Electricity: (3 hrs)
1.0 Difference between AC and DC
2.0 Various applications of electricity
3.0  Advantages of electrical energy over other types of energy

3. Various Types of Power Plants: (3 hrs)

3.1 Elementary block diagram of thermal, hydro and nuclear power stations
3.2 Brief explanation of the principle of power generation in above power stations

4, Transmission and Distribution System (6 hrs)

1.0 Key diagram of 3 phase Electrical distribution system

2.0 Brief functions of accessories of distribution line

3.0 Distinction between 11 kV and 415 volt distribution system

4.0 Identification of three phase wires, neutral wires and the earth wire on a low
voltage distribution system

5.0 Identification of the voltage between phases and between one phase and neutral

6.0 Distinction between three phase and single phase supply

5. Supply from the Poles to the Distribution Board: (4 hrs)
1.0  Arrangement of supply system from pole to the distribution board
2.0 Function of service line,energy meter, main switch,distribution board

6. Domestic Installation: (6 hrs)
6.1 Distinction between light and fan circuits and single phase power circuit, sub

circuits

1.0  Various accessories and parts of installation, identification of wiring systems
2.0  Common safety measures and earthing
6.4  Introduction to BIS code of safety and wiring installation

7. Electric Motors and Pumps: (6 hrs)
1.0 Definition and various application of single and three phase motors
2.0 Conversion of horse power in watts or kilowatts

3.0 Type of pumps and their applications
4.0 Use of direct online starter and star delta starter



18

PRACTICAL EXERCISES IN ELECTRICAL ENGINEERING:

1.

Use of Megger:
Objective: To make the students familiar with different uses of megger

Connection of a three phase motor and starter with supply including fuses and reversing of

direction of rotation.

Objective: Students may be made familiar with the equipment needed to control a
three-phase motor
The students must experience that by changing any two phases, the
direction of rotation is reversed.

Connection of alamp, ceiling fan, socket outlet, geyser, desert cooler, voltage stabilizer

etc.

Objective: Students may be made familiar with the different types of equipment and
circuits used in the domestic installations

Trouble shooting in a three-phase motor

Note: The teacher may create anyone of the following faults
(a) Loose connections

(b) Blown fuse

() Tripped overload protection

(d) Incorrect direction of rotation

(e) Single phasing

(a) Burnt winding to be simulated by a loose connection or short circuiting
behind a terminal box.

Objective: The students must be able to detect the most common faults, which may

occur in a three-phase motor, using meggar and a test lamp wherever
necessary

Treatment of electric shock
Note: The teacher may give a demonstration how a victim of electric shock must be
treated.

Objective: Students must be trained to treat the persons suffering from an electric
shock

Demonstration and study of Domestic installation components used in single phase and

three phase wiring

Demonstration and study of distribution line components

Demonstration and study of a distribution Board

Note: Students may be asked to study the distribution board in the institution and
note down all accessories.

Objective: Students must be made familiar with the distribution board
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Connections and taking reading of an analog/digital energy meter( single phase and
three phase).

Objective: Students may be asked to connect an energy meter to a load and
calibrate the reading with a stop watch and counting the number of
revolutions of the energy meter disk in case of an analog meter and
reading in case of a digital meter.

Demonstration and the study of submersible motor pump set and its working

Objective: To tell use of the set in water supply and irrigation works
PART C
CIVIL ENGINEERING
Theory
Construction Materials (10 hrs)

Basics of various construction materials such as stones, bricks, lime, cement and timber
along with their properties, physical/ field testing and uses, elements of brick masonry.

Foundations (8 hrs)
1) Bearing capacity of soil and its importance
i) Types of various foundations and their salient features, suitability of various

foundations for heavy, light and vibrating machines

Basic concept of concrete (8 hrs)

Various ingredients of concrete, different grades of concrete, water cement ratio,
workability, physical/ field testing of concrete, mixing of concrete

RCC (6 hrs)

Basics of reinforced cement concrete and its use (elementary knowledge), introduction to
various structural elements of a building

PRACTICAL EXERCISES IN CIVIL ENGINEERING

Testing of bricks

a) Shape and size
b) Soundness test
C) Water absorption

d) Crushing strength
Testing of concrete
a) Slump test
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b) Compressive Strength of concrete cube

3. The students should be taken to different construction sites to show them various
construction materials, concreting process and construction of RCC structural elements,
foundations and other civil works

INSTRUCTIONAL STRATEGY

While imparting instructions, teachers are expected to lay more emphasis on concepts and
principles. It will be better if the classes for general engineering are conducted in the laboratories
and organized demonstrations for explaining various concepts and principles.

RECOMMENDED BOOKS

Mechanical Engineering

1.
2.
3.

General Mechanical Engineering by M. Adithan; TTTI, Chandigarh

Basic Civil and Mechanical Engineering by Jayagopal; Vikas Publications, New Delhi

IC Engines and Automobile Engineering by Dr.MP Poonia, Standard Publishers, New
Delhi

Refrigeration and Air Conditioning by RK Rajput; SK Kataria and sons; Ludhiana

Theory of Machines by RS Khurmi and JK Gupta; S. Chand and Company Ltd., New Delhi

Electrical Engineering

1.

Electrical Technology Part 1: Basic Electrical Engineering by Theraja, BL; S Chand and
Company, New Delhi

Principles of Electrical Engineering by Gupta , S Chand and Company, New Delhi

Basic Electrical Engineering by Mehta VK; S Chand and Company, New Delhi

Basic Electricity and Measurements by Suryanarayan NV and N Delhi; Tata McGraw Hill,
1987, New Delhi

Basic Electrical and Electronics Engineering by SK Sahdev; Dhanpat Rai and sons, New
Delhi

Basic Electrical Engineering by PS Dhogal, Tata McGraw Hill, New Delhi

Basic Electricity by BR Sharma; Satya Parkashan, New Delhi
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Civil Engineering

1.

© N o o o~

Textbook of Concrete Technology 2nd Edition by Kulkarni, PD Ghosh RK and Phull, YR;
New Age International (P) Ltd., Publishers, New Delhi

Materials of Construction by Ghose; Tata McGraw Hill Publishing Co., Ltd., New Delhi

Civil Engineering Materials by TTTI, Chandigarh; Tata McGraw Hill Publishing Co. Ltd.,
New Delhi

Concrete Technology by Gambhir; Tata McGraw Hill Publishing Co., Ltd., New Delhi
Building Construction by J Jha and Sinha; Khanna Publishers, Delhi

Building Construction by Vazirani and Chandola; Khanna Publishers, Delhi

Civil Engineering Materials by SV Deodhar and Singhai; Khanna Publishers, Delhi

Soil Mechanics and foundation Engineering by SK Garg; Khanna Publishers, Delhi

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Topic Topic Time Allotted Marks Allocation
No. (Hrs)
PART-A (MECHANICAL ENGINEERING)
1. Transmission of Power 8 12
2. Internal combustion Engines 10 15
3. Refrigeration and Air conditioning System 8 13
4, Hydraulics 6 10
PAERT-B (ELECTRICAL ENGINEERING)
1. Basic Quantities of Electricity 4 5
2. Application and Advantages of Electricity 3 5
3. Various Types of Power Plant 3 5
4, Transmission and Distribution System 6 10
5. Supply from the Poles to the Distribution 4 5
Board
6. Domestic Installation 6 10
7. Electric Motors and Pumps 6 10
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SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Topic Topic Time Allotted Marks Allocation
No. (Hrs)

PART-C (CIVIL ENGINEERING)

1. Constructional Materials 10 15

2. Foundations 8 12

3. Basic concept of concrete 8 13

4. RCC 6 10
Note:

Total time and marks will be sum of any two sections. Total time will be 64 hours and total
marks will be 100 in this case.
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ELECTRICAL AND ELECTRONIC

WORKSHOP PRACTICE

An electrical diploma holder will be required to inspect, test and modify the work done by skilled
workers working under him. In addition, many a times, it will become necessary for him to
demonstrate the correct method and procedure of doing a job. In order to carry out this function
effectively in addition to conceptual understanding of the method or procedure he must possess
appropriate manual skills. The subject aims at developing special skills required for repairing, fault
finding, wiring in electrical appliances and installations.

DETAILED CONTENTS

1. Identification of tool and equipment, Study of electrical safety measures as mentioned in
the Electricity Rules and shock treatment including first aid.

2. Wire jointing

1.0 Straight married joint
2.0 Technology-joint
3.0 Western union joint
4.0 Britannia joint
5.0 Twist sleeve joint
6.0 Bolted type joint
3. Filling and crimping of thimbles (using hydraulic and hand crimping tool)
4, Wiring of main distribution board with four outgoing circuits for light and power loads

including main switch and fuses (only internal connection)

5. Construction of an extension board with two 5A sockets, one 15A socket controlled by their
respective switches, a fuse and indicator

6. Wiring of a switch board containing at least two switches, one fan regulator and one 5/15A
socket controlled by their respective switches using piano type switches and matching
socket

7. Wiring of a series test lamp board and to use it for finding out simple faults

8. Fault finding and repair of a tube light circuit

9. Wiring and testing of alarm and indicating circuits using relay, push buttons and bells

(simple single phase circuits)
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11.

12.

13

14.

15.

16.
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Assembly of distribution board/ panel using MCB, main switch, changeover switch and
ELCB etc.
Testing of domestic wiring installation using meggar

Power cable jointing using epoxy based jointing-| and Demonstration of laying of
underground cables at worksite

Soldering and de-soldering practice (soldering and de-soldering of electronic components
on PCB) in Electronic lab-|

Use of data book to know the parameters of a given transistor
Battery charger - Repair and maintenance
Power supplies: (5 hrs)

Working Principles of different types of power supplies viz. CVTs, UPS, Stabilizers, SMPS,
IC voltage regulator (78 XX,79XX)
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