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Course Objectives
· To understand the operating principles and characteristics of traction motors with respect to speed, temperature, loading conditions.
· To acquaint with the different types of heating and welding techniques.

· To study the basic principles of illumination and its measurement.
· To understand different types of lightning system including design.
· To understand the basic principle of electric traction including speed–time curves of different traction services.
· To understand the method of calculation of various traction system for braking, acceleration and other related parameters, including demand side management of energy.

Course Outcomes
· Able to identify a suitable motor for electric drives and industrial applications.

· Able to identify most appropriate heating or welding techniques for suitable applications.
· Able to understand various level of luminosity produced by different illuminating sources.
· Able to estimate the illumination levels produced by various sources and recommend the most efficient illuminating sources and should be able to design different lighting systems by taking inputs and constraints in view.
· Able to determine the speed/time characteristics of different types of traction motors.
· Able to estimate energy consumption levels at various modes of operation.

	Unit No
	Topic No
	Name of the Concept
	No. of Classes Required

	UNIT-I:  Selection of Motors

	Unit - 1
	1
	Introduction to Electric drive
	1

	
	2
	Advantages and disadvantages of electric drive
	1

	
	3
	Factors governing selection of motor,  types of electric drive
	1

	
	4
	Starting and running characteristics of motors
	1

	
	5
	Speed control  of DC motors
	1

	
	6
	Speed control  of DC motors, Induction motors
	1

	
	7
	Speed control  of Induction motors
	1

	
	8
	Temperature rise and heat time constant
	1

	
	9
	Applications of electric drives
	1

	
	10
	Types of industrial loads, Load equalization
	1

	
	11
	Load equalization
	1

	Total number of hours 
	11

	UNIT-II: Electric Heating & Welding

	Unit - 2
	1
	Introduction, Advantages of Electric Heating and Heating methods
	1

	
	2
	Resistance Heating
	1

	
	3
	Resistance Furnaces, Temperature Control of Resistance Furnaces
	1

	
	4
	Design of Heating Element
	1

	
	5
	Induction Heating: Core Type Induction Furnace
	1

	
	6
	Vertical Core-Type Induction Furnace, Coreless Induction Furnace
	1

	
	7
	Dielectric Heating
	1

	
	8
	Electric Welding: Introduction, Advantages and Disadvantages of Welding
	1

	
	9
	Types of Electric Winding, Resistance Welding
	1

	
	10
	Types of resistance welding, Spot welding, Seam welding
	1

	
	11
	Projection welding, Butt welding
	1

	
	12
	Introduction to Electric Arc Welding, Carbon arc welding,  Metal arc welding
	1

	
	13
	Atomic hydrogen arc welding, Inert gas metal arc welding
	1

	
	14
	Electric Welding Equipment, Comparison between AC and DC Welding
	1

	
	15
	Introduction, Advantages of Electric Heating and Heating methods
	1

	Total number of hours 
	15

	Unit – III  Illumination fundamentals

	Unit - 3
	1
	Introduction, nature of light
	1

	
	2
	Definitions of various quantities related to illumination fundamentals
	2

	
	3
	Laws of illumination
	1

	
	4
	Polar curves, Integrating sphere
	1

	
	5
	Lux meter, Sources of light
	1

	
	6
	Sources of light
	1

	Total number of hours 
	7

	Unit – IV:    Various Illumination Methods

	Unit - 4
	1
	Incandescent Lamps, Carbon arc Lamp
	1

	
	2
	Gaseous Discharge Lamps, Fluorescent Lamp
	2

	
	3
	Sodium Vapour Lamp, Mercury Vapour Lamps
	1

	
	4
	Comparison between Incandescent Lamp and Fluorescent Lamp
	1

	
	5
	Types of lighting schemes, Design of lighting schemes
	1

	
	6
	Flood lighting
	1

	
	7
	LED lighting
	1

	Total number of hours 
	7

	Unit – V:   Electric Traction – I

	Unit - 5
	1
	Introduction , Traction systems, Different systems of traction
	3

	
	2
	Systems of railway electrification
	2

	
	3
	 Comparison between A.C. and D.C. Traction
	1

	
	4
	Electric Traction systems
	2

	
	5
	Characteristic features of Traction motor
	1

	
	6
	Different types of braking 
	1

	
	7
	Train movement and Energy consumption
	1

	
	8
	Simplified Speed-Time curves
	3

	
	9
	Traction motors
	2

	
	
	
	

	Total number of hours 
	16

	Unit – VI:    Electric Traction – II

	Unit – 6
	1
	Mechanics of train movement
	2

	
	2
	Nature of traction load, tractive effort for propulsion of train
	2

	
	3
	Power, energy, specific energy output
	2

	
	4
	Specific Energy consumption
	2

	
	5
	Factors affecting specific energy consumption
	1

	
	6
	Principles of energy efficient motors
	2

	Total number of hours
	11


Overall Number of classes required: 67
Text Books:

1. Utilization of Electric Energy – by E. Openshaw Taylor, Orient Longman.

2. Art & Science of Utilization of electrical Energy – by Partab, DhanpatRai & Sons.

Reference Books:

1. Utilization of Electrical Power including Electric drives and Electric traction – by N.V.Suryanarayana, New Age International (P) Limited, Publishers, 1996.

2. Generation, Distribution and Utilization of electrical Energy – by C.L. Wadhwa, New Age International (P) Limited, Publishers, 1997.
3. Utilisation of Electrical power by R.K. Rajput, Laxmi publications (P) Ltd.
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