Course Name: Mechanical Engineering Group Course Code: ME/PG/PT /MH
Semester: Third
Subject Title: Electrical Engineering Subject Code: 9026

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH | Tu | PR Pa'?sr TH | Test | PR | OR | TW | Total
03 -- 02 03 80 20 25@ -- -- 125

Rationale:

This subject is classified as Engg Science subject, which intends to teach students
facts, concepts, principles & procedure of operating electrical machines, circuits &
systems and their applications. This subjects deals with measurements of electrical
guantities to judge the performance of electrical machines. This subject is important
as most of the drives are electrical drives and the knowledge of this subject helps in
running and maintaining various electrical machines and drives.

Objectives:
Student will be able to:

Identify the type of Electric supply system

Use the tariff system & calculate energy requirements and cost of energy
Identify different types motors, transformers and drives

Select suitable drive as per the requirements

Apply knowledge of Electric heating & welding for various operations in
manufacturing processes

Supervise routine maintenance of electrical machines and supply systems
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Learning structure:

Applications

Procedures

Understand & apply the fundamentals of electrical engg. & electrical
machines used in different systems & measure various electrical
quantities. Able to do routine maintenance
To solve & find To connect meters Connect & operate different
different values read & calculate types of DC and AC and
of the circuit different values Motors and Transformers.
parameters Select the capacity and

rating of various electrical
machines

Concepts/
Principles

Types of supply systems, circuits &
measuring instruments

Identification of parts &
construction of DC and AC Motors
and Transformers

Facts

A A

Principle of Principle of DC and AC machines
Electromagnetism and transformers motors

& supply system

I

1. AC Fundamentals 2. AC Motors

4. Transformers 5. Measuring Instruments

3. DC Motors




Contents: Theory

Chapter

Name of the Topic

Hours

Marks

01

Introduction to Electrical power supply system
Generation, Transmission, Distribution & Utilization. AC
supply & DC supply

02

02

02

AC Fundamentals: cycle, frequency, phase, period, max,
average, r.m.s. value. Concept of current, voltage, power
& energy in R, L, & C circuits

03

08

Three phase supply: Star & Delta circuit, Line & Phase
relationship, power equation.

03

06

03

Measuring Instruments: Introduction to construction,
operation and use of AC & DC ammeter, voltmeter,
Electrodynamic Wattmeter, energy meter & digital
multimeter, Clip on meter.

04

06

04

DC Motor: Construction and principle of operation. Speed
torque characteristics. Types, specifications & ratings and
applications. Types of insulation used.

06

08

05

A. C .Machines

Transformer: Construction and principle of operation. EMF
equation and transformation ratio. Load test, efficiency
and regulation. Specifications & rating. Auto transformer &
3 phase transformer concept only. Applications of
transformers.

06

10

AC motor: Construction and principle of operation of 3
phase induction motor. Speed torque characteristics, slip,
speed control ( VFD), reversal of rotation, starters. Single
phase motor, universal motor, stepper motor & servo
motor. Motor specification & ratings. Applications of these
motors in various fields. Testing of motors.

06

10

Alternator: Construction, principle of operation &
applications. Self and separate excitation.

Synchronous Motor- Construction, principle of operation,
methods of starting & applications

03

04

06

Utilisation of Electrical Energy

Industrial applications: Classification of drives, factors for
selection of motor for different drives, Enclosures &
Mountings

02

06

Electric heating & welding: Working principle & types
selection of system, specifications & rating

02

04

Electrometallurgical & Electro Agro Systems: Concept &
principle used in electroplating, Electrical machines used in
electro-agro systems ( irrigation pumps)

02

04

07

Electric wiring & lllumination: Simple Electric
Installations with 2 sockets,2 fans, 2 lamps, fuses.
Introduction to different accessories like MCCB, ELCB,
wires & cables. Different types of lamps their
specifications,

04

06




08

Electric safety, tariff & power conservation, necessity of
Earthing, types safety tools, first aid measures, types of
tariff, pf improvement only methods, energy conservation
& audit, fire extinguishing methods adopted in electrical
engineering.

05

06

Total

48

80

PRACTICALS:

Skills to be developed:

Intellectual skills:

A wbhPE

identify and select suitable electrical instruments for measurement

identify and give specifications of electrical motors and transformers

interpret wiring diagrams for various applications.
identify safety equipments required.
decide the procedure for setting experiments.

Motor skills:

Sk whE

draw wiring diagram

make wiring connections to connect electrical equipments and instruments.
measure electrical power, earthing resistance and other electrical quantities.

calibrate electrical instruments.
use of safety devices while working.
prepare energy consumption bill with present tariff structure.

A) List of Practical:

1) For a given resistive & inductive series & parallel circuit, select ammeter,

voltmeter & wattmeter. Make the connections and measure current, voltage and
power drawn by the circuit. Measure it by clip on meter & compare it.

2) For a given DC Shunt/Series motor, select suitable meters, make connections as

per diagram, check the connections and run the motor. Take the meter readings

to draw speed torque characteristics. Make suitable changes in the connections

to reverse the direction of rotation.

3) For the above given motor prepare a circuit to control its speed above

& below normal, plot its graph.

4) List specifications of given single phase transformer. Perform no load test on the

transformer to find transformation ratio,

5) Connect an electronic energy meter to a load, take reading & prepare energy

consumption bill with present tariff structure




6) Prepare actual wiring on a board to study and operate one lamp controlled by
one switch, staircase wiring, godown wiring using casing capping.

B) Field work:

7) Observe Electric wiring of main building in your campus list the accessories used
and draw a general layout

8) Observe earthing of your laboratory, measure its resistance & list its significance
C) Mini project:

9) Prepare a simple electric wiring circuit comprising of 2lamps,
2 sockets, 1 fan with a fuse & check it.

10) Prepare trouble-shooting chart of above motors and identify the faults of a
motor or a transformer

Learning Resources:

Books:
. Publisher
Sr.No. Author Title

ELBS
01 E. Hughes Electrical Technology

Pitman
02 H. Cotton Electrical Technology
03 B. L. Theraja Electrical Technology S. Chand
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