

Syllabus
	Module No.
	Unit No.
	Detailed Content
	Hours

	1
	
	Principle	of	Measurement,	Testing	and	Measuring instruments
	07

	
	1.1
	Introduction to Basic instruments: Components of generalized measurement system Concept of accuracy, precision, linearity, sensitivity, resolution, hysteresis, calibration.
	

	
	1.2
	Measurement	of	Resistance:	Kelvin’s	double	bridge, Wheatstone bridge and Mega ohm bridge
Measurement of Inductance: Maxwell bridge and Hey bridge Measurement of Capacitance: Schering bridge
Q-Meter: Operating principle and applications
Energy and power meters: Working of energy and power meter
	

	2
	
	Sensors and Transducers
	08

	
	2.1
	Basics of sensors and Transducers-Active and passive transducers, characteristics and selection criteria of transducers, working principle of Eddy-current sensors, Pizoelectric transducers, photoelectric and photovoltaic sensors, capacitive sensors
	

	
	2.2
	Displacement and pressure- Potentiometers, pressure gauges, linear Variable differential transformers(LVDT) for measurement of pressure and displacement strain gauges
	

	
	2.3
	Temperature Transducers- Resistance temperature detectors(RTD). Thermistors and thermocouples , their ranges and applications
	

	3
	
	Telemetry and Data Acquisition System
	08

	
	3.1
	Introduction and characteristics, Landline Telemetry, Radio Telemetry Types of Multiplexing Systems,
	

	
	3.2
	Data Acquisition: Components of Analog and Digital Data Acquisition System,
	

	
	3.3
	Uses of Data Acquisition System, Use of recorders in Digital systems, Modern Digital Data Acquisition System.
	



	4
	
	Introduction to control system Analysis
	07

	
	4.1
	Introduction: Open and closed loop systems, example of control systems
	

	
	4.2
	Modelling: Modelling, Transfer function model of electrical systems, Block diagram reduction techniques and Signal flow graph
	

	
	4.3
	Dynamic Response: Standard test signals, transient and steady state behaviour of first and second order systems , steady state errors in feedback control systems and their types
	

	5
	
	Stability Analysis in Time Domain
	08

	
	5.1
	Concept of stability: Routh and Hurwitz stability criterion
	

	
	5.2
	Root locus Analysis: Root locus concept, general rules for constructing root-locus ,root locus analysis of control system, concept of design of lag and lead compensator
	

	6
	
	Stability Analysis in frequency domain
	10

	
	6.1
	Introduction: Frequency domain specification, Relationship between time and frequency domain specification of system, stability margins
	

	
	6.2
	Bode Plot: Magnitude and phase plot, Method of plotting Bode plot, Stability margins and analysis using bode plot. Frequency response analysis of RC,RL,RLC circuits
	

	
	6.3
	Nyquist Criterion: Concept of Polar plot and Nyquist plot, Nyquist stability criterion ,gain and phase margin
	










Course outcome
Students will be able to 


















Lesson plan
	Lec No.
	CO’s
	Topics Covered
	Mode of teaching/ Remark

	
	
	Principle of Measurement, Testing and Measuring instruments
	

	1

	CO1
	Introduction to subject: Measurement, Basic requirements, Significance of measurement, Methods of measurement , Instrument and measurement systems, Evolution of instruments, Classification of Instruments , Types of Instrumentation system, Elements of generalized measurement system , Detailed generalized measurement system 
	Chalk Board + PPT

	2

	CO1
	Static and dynamic characteristics – Accuracy, precision, linearity, resolution, sensitivity, hysteris. Errors in measurement ,Numericals
	Chalk Board

	3

	CO1
	Introduction to bridges, wheatstone bridge balanced and unbalanced with numerical
	Chalk Board

	4
	CO1
	Kelvins bridge, kelvins double bridge, megger
	Chalk Board + PPT

	5
	CO1
	Exampes on Kelvins bridge and Mega Ohm bridge
	Chalk Board

	6

	CO1
	Measurement of Inductance: Maxwell bridge and Hey bridge with examples
	Chalk Board + PPT

	7
	CO1
	Measurement of Capacitance: Schering bridge with examples
	Chalk Board + PPT

	8
	CO1
	Q-Meter: Operating principle and applications
Energy and power meters: Working of energy and power
meter
	PPT’s

	9
	CO1
	Revision and doubt solving session of module 1
	PPT’s

	
	
	Sensors and Transducers
	

	10

	CO2
	Basics of sensors and Transducers-Active and passive transducers, characteristics and selection criteria of transducers
	PPT’s

	11


	CO2
	working principle of Eddy-current sensors, Piezoelectric transducers, photoelectric and photovoltaic sensors, capacitive sensors
	PPT’s

	12


	CO2
	Displacement and pressure- Potentiometers, pressure gauges,
linear Variable differential transformers(LVDT) for
measurement of pressure and displacement strain gauges
	PPT’s

	13
	CO2
	Temperature Transducers- Resistance temperature
Detectors (RTD). Thermistor's and thermocouples , their ranges
and applications
	PPT’s

	14
	CO2
	Real life examples of  transducers and sensors
	PPT’s

	15
	CO2
	Revision and doubt solving session of module 2
	PPT’s

	
	
	Telemetry and Data Acquisition System
	

	16

	CO3
	Data Acquisition: Components of Analog and Digital Data
Acquisition System
	PPT’s

	17

	CO3
	Uses of Data Acquisition System, Use of recorders in Digital
systems, Modern Digital Data Acquisition System.
	PPT’s

	
	
	Introduction to control system Analysis
	

	18

	CO4
	Introduction: Open and closed loop systems, example of control systems
	Chalk Board

	19

	CO4
	Modelling: Transfer function model of electrical systems, Block diagram reduction techniques and Signal flow graph  
	Chalk Board

	20
	CO4
	Block diagram representation of systems and reduction methods Determination of Closed loop transfer function using Block diagram Reduction Technique
	Chalk Board

	21
	CO4
	Block diagram Reduction Technique- Problems
	Chalk Board

	22
	CO4
	Block diagram Reduction Technique- Problems
	Chalk Board

	23

	CO4
	Terminologies of Signal Flow Graph and Mason’s Gain Formula Determination of Closed loop transfer function using Mason’s gain Formula
	Chalk Board

	24
	CO4
	Mason’s gain Formula - Problems
	Chalk Board

	25
	CO4
	Mason’s gain Formula - Problems
	Chalk Board

	26

	CO4
	Dynamic Response: Standard test signals, , steady state errors in feedback control systems and their types
	Chalk Board

	27

	CO4
	Transient and Steady state behaviour of first and second order systems, Time response of second order systems- Different Damping conditions
	Chalk Board

	28

	CO4
	Time domain specifications – Rise time, Peak time, Peak Overshoot and Settling time derivations
	Chalk Board

	29
	CO4
	Time domain specifications - Problems
	Chalk Board

	30
	CO4
	Time domain specifications - Problems
	Chalk Board

	31

	CO4
	Types and order of systems and determination of Steady State Error using Static Error Constant – Positional, Velocity and Acceleration Error Constant
	Chalk Board

	32
	CO4
	Steady State Error - Problems
	Chalk Board

	
	
	Stability Analysis in Time Domain
	

	33

	CO5
	Concept of stability: Routh and Hurwitz stability criterion, Routh and Hurwitz stability criterion - Problems
	

	34
	CO5
	Routh and Hurwitz stability criterion - Problems
	Chalk Board

	35

	CO5
	Root locus Analysis: Root locus concept, general rules for constructing root-locus
	Chalk Board

	36
	CO5
	Root locus - Problems
	Chalk Board

	37
	CO5
	Root locus - Problems
	Chalk Board

	
	
	Stability Analysis in frequency domain
	

	38

	CO6
	Introduction: Frequency domain specification, Relationship between time and frequency domain specification of system, stability margins 
	Chalk Board

	39
	CO6
	Bode Plot: Magnitude and phase plot, Method of plotting Bode plot,Stability margins and analysis using bode plot. Frequency response analysis of RC,RL,RLC circuits
	Chalk Board

	40
	CO6
	Bode Plot - Problems
	Chalk Board

	41
	CO6
	Bode Plot - Problems
	Chalk Board

	42
	CO6
	Bode Plot - Problems
	Chalk Board

	43
	CO6
	Nyquist Criterion: Concept of Polar plot and Nyquist plot, Nyquist stability criterion ,gain and phase margin
	Chalk Board

	44
	CO6
	Nyquist Plot - Problems
	Chalk Board

	45
	CO6
	Nyquist Plot – Problems
	Chalk Board
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1. UNDERSTAND the Principle of Measurement, Testing and Measuring instruments  

2. EXPLAIN principle of operation for various sensors.   

3. DESCRIBE functional blocks of data acquisition system . 

4. FORMULATE transfer function of an electrical control system using block  diagram reduction 

techniques and masons gain formula.  

5. DETERMINE the time and frequency -domain responses of first and second -order systems to 

standard test signals. 

6. DETERMINE stability analysis of a closed -loop control system in time and frequency domain.  
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1. UNDERSTAND the Principle of Measurement, Testing and Measuring instruments

2. EXPLAIN principle of operation for various sensors. 

3. DESCRIBE functional blocks of data acquisition system.

4. FORMULATE transfer function of an electrical control system using block diagram reduction techniques and masons gain formula.

5. DETERMINE the time and frequency-domain responses of first and second-order systems to standard test signals.

6. DETERMINE stability analysis of a closed-loop control system in time and frequency domain.




